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Authorization

This report is the Project Work Completion Report, composed in accordance with the Article 8 of Terms
of Reference (TOR) specified in the contract between Japan International Cooperation Agency (JICA) and
the Rural Development Institute Ltd., regarding the “Project for Rice Productivity Improvement in Chokwe
Trrigation Scheme in the Republic of Mozambique™ (hereinafier referred to as “the Project™).

This Project Work Completion Report states Project activities and their challenges, contrivance and

lessons upon operating the Project and recommendations to meet with the overall goals of the Project.

1. General OQutline of the Project
1.1 Background of the Project

The Republic of Mozambique (hereinafier referred to as “Mozambique™) has the population of 20.37
million (2007, Statistics Bureau), and the total land area of 800,000 km” (agricultural land: 180,000 km®).
Agriculture is the key industry of the country, which shares approximately the 20% ot GDP and 80% of total
employed population. Rice is the main crop second to maize and its production area stretches 204,000 ha,
producing 240,000 tons of rice (2009, average paddy yield 1.27 t/ha). In recent years, the demand of rice has
increased to 550,000 ton per year, among which 300,000 ton is imported. This trend makes the improvement
of rice production an urgent issue.

The Chokwe Imrigation Scheme (the total of 26,000 ha of land possible to be imrigated) of the Chokwe
District in Gaza Province, is the largest irrigated area in Mozambique and was a vigorous agricultural
community, including rice cultivation; however, the production volume has been remarkably reduced after a
long stagnation due to internal warfare and great flood of the Limpopo river.

The Scheme has been under the management of the Hydraulics de Chokwe EP (hereinafter referred to as
“HICEP™), yet the irrigation facilities have not been properly operated nor managed due to the lack of
accumulated technical knowledge concerned with facility maintenance and water use management. At the
same time, activities to offer agricultural technology dissemination, farming assistances, and agricultural
technology development for farmers have been made available by the Chokwe District Services for
Economic Activities (hereinafter referred to as “SDAE”) and the Chokwe Agricultural Experimental Station
(hereinafter referred to as “EAC”) have been insufficient in establishing technical supervision, loans, and
farming assistance system for small-scale farmers in the area. This is due to the lack of knowledge and

experience of involved personnel and poor coordination between concerned agencies.

The “Integrated Agricultural Development Project for Small-Scale Farmers in the Chokwe Irrigation
Scheme” was conducted from March 2007 to March 2010 upon the request made by the government of
Mozambique for the purpose of improving agricultural productivity of small-scale farmers in the Chokwe
Irrigation Scheme. This project had D4 and D7 in the up-stream area as target areas, and was conducted to
improve agricultural technology, mainly concerned with rice cultivation, irrigation facility maintenance and
water use management, farming support system, and practice of personnel and technical staffs of involved

institutions. As its framework, the National Directorate of Agricultural Extension (hereinafter referred to as
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“DNEA™) was the responsible agency and the Provincial Derectorate of Agriculture, Gaza, (hereinafter
referred to as “DPA Gaza™) was the coordination agency, while the Chokwe District Services for Economic
Activities (SDAE), the Chokwe Agricultural Research Station (EAC), and the Chokwe Hydraulic Public
Corporation (HICEP) were the implementing agencies. As a result at the final evaluation carried in
December 2009, it was confirmed for the project goals to have met, as the average paddy yield at the target
area achieved 5 t/ha, the set indicator, (D4 area: 3.83 t'ha — 5.1 t/ha, D7 area: 3.22 tha — 5.3 t/ha), and the
improvement in collecting water fee was also recognized. The rice productivity rose in the nearby area of the
target arca also by 1.3 times more in 2009 compared to that of 2007, which increased rice yield by 1.9 times.
The effectiveness of the techniques for improving transplanting rice cultivation disseminated among
small-scale farmers (about 0.5 — 1 ha) at the upstream of the Chokwe Irrigation Scheme has been clearly
recognized; however, the dissemination and adoption is not enough yet. In addition, in order to improve rice
productivity of the other arcas than the upstream area in the future, the issue of improving direct sowing
method suitable for the farming size of 1 — 5 ha still remains. Under these circumstances, a technical
cooperation project to improve rice productivity in the Chokwe Irrigation Scheme was requested by the

government of Mozambique.

1.2 Outline of the Project Work

Being launched in February 2011, this project had its first operation year (February to August 2011) as a
preparatory term, its second operation year (October 2011 to August 2012), its third operation year (October
2012 to August 2013) and its fourth operation year (October 2013 to October 2014). The work has the
purpose to achieve project goals by implementing activity works based on the Record of Discussion (R/D).

The overall goal and the expected outputs of the project are as stated in 1.4 below; the detailed activities

are stated in Chapter 2.

1.3 Framework of the Project

1.3.1 Cooperation Term

February 2011 - November 2014 (for three years and ten months)

1.3.2 Mozambique Counterpart
Responsible Agency: National Directorate of Agricultural Extension, Ministry of Agriculture;
DNEA, MINAG
Coordinating Agency:  Provincial Directorate of Agriculture, Gaza; DPA Gaza
Implementing Agencies:  District Services for Economic Activities; SDAE
Chokwe Agricultural Research Station: EAC
Chokwe Hydraulic Public Corporation; HICEP

1.3.3 Target Beneficiaries and Area, etc.

The small-scale farms of less than 5 ha total cultivation land, located in the up-and midstream rice

o)
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cultivated area within the Chokwe Irrigation Scheme in (Gaza Province (approximately 2,000 ha) shall be
the target areas for the project. Approximately 2,000 farm households, extension workers, technical staff of

the experimental station, etc. are the target beneficiaries of the project.
1.4 Objective, Expected Output, and Activities

1.4.1 Overall Goal of the Project
1) Farmers’ annual yield from rice production in the target area of the Chokwe Irrigation Scheme is
increased.
[Indicator] Small scale farmer’s annual income increases 45% in the target area by year of 2017
2) Rice production in the entire Chokwe Irrigation Scheme is increased.

[Indicator} Rice production increases by 80 % in the Chokwe Irrigation Scheme by year of 2017,

1.4.2 Project Purpose
Iy Rice productivity in the target area of the Chokwe Irrigation Scheme is increased.

[Indicator] Average yield of rice is increased 1.! t/ha in the target area by the end of the Project.

1.4.3 Expected Outputs
1) Improved rice cultivation techniques of transplanting are disseminated to the target farmers.
2) Improved rice cultivation techniques of direct sowing are developed.
3) Improved rice cultivation technigues of direct sowing are disseminated to the target area.
4y Activities of farmers groups are strengthened in the areas of the demonstration farms,
5) The implementation process of the plans and programs to support the farmers in Chokwe lrrigation
Scheme by the implementing agencies is promoted through joint monitoring among the

stakeholders.

1.44 Outline of the Project Activities

Activities related to [Output 1]

1-1 To examine and develop effective extension methods.

1-2  To train extension workers and leaders (FSG farmers) on the rice cultivation techniques of
transplanting.

1-3  To set up demonstration farms for the rice cultivation techniques of transplanting with the initiative
of extension agents and leaders (FSG farmers). .

1-4  To train farmers (general farmers) on the improved rice cultivation techniques of transplanting with
the initiative of extension agents and leaders (FSG farmers).

1-5 To provide field training for FSG and non-FSG farmers on irrigation facility maintenance and water

use managemert.

Activities related to [OQutput 2]
2-1  To set up trial and verification plots demonstrating the rice cultivation techniques of direct sowing.

2-2 To improve and verify the rice cultivation techniques of direct sowing at the demonstration farms.
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Activities related to [Output 3]

3-1 To train extension agents and leaders (FSG farmers) on the rice cultivation techniques of direct
sowing,.

3-2  To set up demonstration farms for the rice cultivation techniques of direct sowing with the initiative
of trained extension agents and leaders (FSG farmers).

3-3  To train farmers (general farmers) on the improved rice cultivation techniques of direct sowing

with the initiative of extension agents and leaders (FSG farmers).

Activities related to [Qutput 4 ]

4-1 To organize farming support group (FSG) in each Water Users Association within the area where
demonstration farms are set up.

4-2  To train farming support groups (FSG) farming related activities.

4-3  To support farming support groups’ (FSG) activities.

Activities related to [Output 5]

5-1 To hold periodical coordination meetings to mutually review activities of SDAE, EAC, and HICEP.

5-2  To monitor the progress of activities conducted by SDAE, EAC, and HICEP based on the Action
Man.



2. Activities (Work)
2.1 Concept of Project Work Implementation

2.1.1 Basic Concept of Work Implementation and Remarks
The basic concept and remarks are stated below, in order to meet and achieve the project purpose and

expected outputs, so detailed works are carried out.

Output 1. Improved rice cultivation techniques of transplanting are disseminated to the target
farmers.
[ Basic Concept]
(1) The effective dissemination method to the small-scale tarmers in the upstream area shall be
examined by taking into consideration the experiences leamed from the previous project.
(2) The ability of extension agents and FSG farmers shall be improved sufticiently to apply the rice
cultivation techniques of transplanting.
(3) The ability of target farmers shall be improved well enough to manage and maintain the irrigation
facility and water use of the demonstration farm,
(4) The technology transfer by farmers themselves (the Farmer to Farmer method) is maximized as a

way of disseminating the rice cultivation techniques of transplanting.

[Remarks |
(1) Strengthening the “Farmer to Farmer” technical transfer method, having FSG leaders as core players.
(2) Verifying by farmers® participation. Transferring improved techniques to leading farmers’ through
setting up and managing demonstration farms.
(3} Improving skills of the counterpart and extension agents through demonstration farm management
(OIT).
Output 2. Improved rice cultivation techniques of direct sowing are developed.
[Basic Concept]
(1) The current problems in regard to the existing rice cultivation techniques of direct sowing are

clarified in order for the techniques to be improved and verified.

[Remarks]
(1) Clarifying technical factors that constrain research on site as well as productivity improvement in
regard to traditional rice cultivation techniques of direct sowing.
(2) Screening of constraining factors and conducting verification test for developing technical
improvement.

(3) Verifying improved techniques at farms

Output 3. Improved rice cultivation techniques of direct sowing are disseminated to the target area.
[Basic Concept]

(1) The effective dissemination method, adopted for the rice cultivation techniques of transplanting, is
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adopted to extend the improved rice cultivation techniques of direct sowing.

{(2) The ability of extension agents, FSG farmers, and farming advisers in the private sector (farming
advisers of the MIA/CPLY) is improved in regard to dissemination of the rice cultivation techniques
of direct sowing.

(3) The ability of target farmers is improved to manage and maintain the irrigation facility and water
management of the demonstration farm.

(4) The technology transfer by the “Farmer to Farmer” method is maximized as a way of disseminating

the rice cultivation techniques of direct sowing.

[Remarks]
(1) Strengthening the “Farmer to Farmer” technical transfer method, having FSG leaders as core
players.
(2) Verifying by farmers’ participation. Transferring improved techniques to leading farmers’ through
setting up and managing demonstration farms.
(3) Improving skills of the counterpart and extension agents through demonstration farm management
(OJT).

Qutput 4. Activities of farmers groups are strengthened in the areas of the demonstration farms.

[ Basic Concept |
(1) The experiences learned from the previous technical project shall be maximized to realize technology

transfer by the “Farmer to Farmer” method.

[Remarks ]
(1) Assisting a farming revolving fund through micro finance and improving FSG farmers’ ability of
financial management,
(2) Managing rice milling activities, improving the ability of keeping books.
(3) Verifying rice milling activities and a farming revolving fund system.

Output 5. The implementation process of the plans and programs to support the farmers in Chokwe
Irrigation Scheme by the implementing agencies is promoted through joint monitoring among the
stakeholders,

[ Basic Concept]

(1) The coordination among three plan implementing agencies is strengthened even more.

[Remarks ]
(1) Monitoring of project work progress and self-evaluating and digitization of degrees of achievement.
(2) Monitoring of Action Plan implementation progress and self-evaluating and digitization of degrees

of achievement.



(3) Sharing information in regard to work progress and degrees of achievement among three plan

implementing agencies.

2.2 1tems of Project Activities (Work)

2.2.1 Operation Term of the Project

The whole operation of the Project is to be implemented for forty-six months, starting in February 2011
and ending in November 2014.

The first operation year: February 2011 — August 2011

(Establishment of implementation system, a preliminary survey and technology transfer activities)
The second operation year: October 2011 — August 2012

(On-going full-scale technology transter and monitoring)

The third operatien year: October 2012 — August 2013

{On-going full-scale technology transfer and monitoring)

The fourth operation year: October 2013 — October 2014

(On-going full-scale technology transfer, monitoring, and summarizing outcomes)

2.2.2 Activities (Work) of the Project
[1-1] To prepare the draft of the Work Plan and the Work Implementation Plan (first year) based on the
existing sources and information.
[2-1] To present and discuss on the draft of Work Plan (first year) (DNEA, the Project implementing
agencies and JCC).
[2-2] To establish a steering committee for the mutual reviewing of the activities of the Project
implementing agencies.
[2-3] To establish the Project implementing system.
[2-4] To conduct the Baseline Survey.
[2-5] To prepare the Detailed Plan of Operation.
[2-6] To examine and improve the effective extension method for rice cultivation techniques of
transplanting.
[2-7] To select the sites of trial and verification farms for rice cultivation techniques of direct sowing.
[2-8] To monitor the progress of activities conducted by the implementing agencies based on the Action
Plan.
[3-1] To prepare, present and submit the Work Progress Report (first year)
[3-2] To prepare, present and submit the Work Plan (second year)
[4-1] The draft of the Work Plan (second year) shalt be presented and discussed (DNEA, the Project
implementing agencies and JCC)
[4-2] To establish a steering committee in order to mutually review the activities of the Project
implementing agencies.

[4-3] The progress of the Action Plan shall be monitored.
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[4-4] The effective dissemination method shall be examined to extend rice cultivation techniques of
transplanting.
[4-5] The training of the rice cultivation techniques of transplanting shall be organized for extension
agents and FSG farmers.
[4-6] The demonstration farms for the rice cultivation techniques of transplanting shall be established
by extension agents and FSG farmers.
[4-7] The training program of rice cultivation techniques of transplanting for general farmers shall be
held, with the initiative taken by extension agents and FSG farmers.
[4-8] The training regarding irrigation facility maintenance and water use management within the
demonstration farms shall be organized.
[4-9] The rice cultivation techniques of direct sowing shall be established and verified.
[4-10) The training of the rice cultivation techniques of direct sowing shall be organized for extension
agents and FSG farmers.
[4-11] The farming support groups (FSG) in the demonstration area within the target area shall be
supported.
[5-1] The Work Operation Progress Report (second year) shall be drawn up, explained, and submitted.
[5-2} The Work Plan (third year) shall be drawn, explained, and submitted.
[6-1] The draft of the Work Plan (third year) shall be explained and discussed. (DNEA, the Project
implementing agencies and JCC)
[6-2] To establish a steering committee in order to mutually review the activities of the Project
implementing agencies,
[6-3] The progress of the Action Plan shall be monitored.
[6-4] The effective dissemination method shall be examined
[6-5] The training of rice cultivation techniques of transplanting shall be organized for extension
agents and FSG farmers.
[6-6] The demonstration fields of rice cultivation techniques of transplanting shall be established by
extension agents and FSG farmers.
[6-7] The training of rice cultivation techniques of transplanting for farmers shall be organized, with
the initiative taken by extension agents and FSG farmers.
[6-8] The training regarding irrigation facility maintenance and water use management of the
demonstration fields shall be organized.
[6-9] The rice cultivation techniques of direct sowing shall be improved and verified.
[6-10] The training of rice cultivation techniques of direct sowing shall be organized for extension
agents and FSG farmers.
[6-11] The demonstration fields of rice cultivation techniques of direct sowing shall be established by
extension agents and FSG farmers.
[6-12] The training of the improved rice cultivation techniques of direct sowing for general farmers
shall be organized, with the initiative taken by extension agents and FSG farmers.
[6-13] The farming support groups (FSG) in the demonstration fields within the target area shall be
supported.



[7-1] The Work Progress Report (third year) shall be drawn, explained, and submitted.
[7-2] The Work Plan (fourth year) shall be drawn, explained, and submitted.
[8-1] The draft of the Work Plan (fourth vear) shall be explained and discussed. (DNEA, the Project
implementing agencies and JCC)
[8-2] To establish a steering committee in order to mutually review the activities of the Project
implementing agencies.
[8-3] The progress of the Action Plan shall be monitored.
[8-4] The effective dissemination method shall be examined
[8-5] The training of rice cultivation techniques of transplanting shall be organized for extension agents
and FSG farmers.
[8-6] The demonstration fields of rice cultivation techniques of transplanting shall be established by
extension agents and FSG farmers.
[8-7] The training of rice cultivation techniques of transplanting for farmers shall be organized, with the
initiative taken by extension agents and FSG farmers.
[8-8] The training regarding irrigation facility maintenance and water use management of the
demonstration fields shall be organized.
[8-9] The improved rice cultivation techniques of direct sowing shall be improved and veritied.
{8-10] The training of rice cultivation techniques of direct sowing shall be organized for extension
agents and FSG farmers.
[8-11] The demonstration fields of rice cultivation techniques of direct sowing shall be established by
extension agents and FSG farmers.
[8-12] The training of the improved rice cultivation techniques of direct sowing for general farmers
shall be organized, with the initiative taken by extension agents and FSG farmers.
[8-13] The farming support groups (FSG) in the demonstration fields within the target area shall be
supported.
[9-1] The Work Completion Report shall be drawn, explained, and submitted.

[Others] Other necessary works during each operation year shall be done as and when required.

2.3 Project Implementation Flowchart

The implementation term of this Project was from February 2011 untif November 2014. The Project
activities are shown on Figure 2-3-1, “the Work Flowchart.”

The activities and works were planned with a particular focus on being done on site, so that the minimum
amount of project work was done in Japan. Some works were continued during the absence of the Project
expert(s); therefore, these works were led by counterpart personnel and were not specified on the work
flowchart.

The D5 and D6 were severely damaged by the flood that occurred during the third operation year, so
“ 16-7] The training of rice cultivation techniques of transplanting for farmers shall be organized, with the
initiative taken by extension agents and FSG farmers” was not realized. As for the fourth year, FSG farmers

in DS and D6 were seriously concerned with the flood reoccurrence and chose not to go ahead with the rice
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cultivation with the transplanting technigues as originally ptanned. As a result, FSG farmers in D5 adopted
the planting method of dircct sowing, where as with Dé. There was no rice cultivated in that year as a
consequence of this, two activities planned for the fourth year, was not realized. These were: ™ [8-6] The
demonstration fields for the rice cultivation techniques of transplanting shall be established by extension
agents and FSG farmers™ and =~ [8-7]  The training for the rice cultivation techniques of transplanting for

farmers shall be organized, with the initiative taken by extension agents and FSG faomers™
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3. Work Implementation

3.1 Outline

This Project began, during the first operation year, with the conducting of a Baseline Survey in April and
May, 2011. A Detailed Work Plan of the Project and the PDM-1 were drawn up based upon the results of this
survey, and JCC-2 approved them in June 2011. The land area and the number of registered farmers within
the Project target area are shown on the table 3.1.1.

The Project activities were in full progress during the second year. These activities included training on the
rice cultivation techniques of transplanting, training on irrigation facility maintenance and management,
considering the direct sowing method on both flooded and well-drained fields, establishing the model farms
for the transplanting of rice cultivation techniques, establishing FSG and making the farming revolving fund
available. Results of all these activities were reported in JCC4, held in July 2012.

In addition to the activities mentioned, the third year saw the establishment of verification and
demonstration fields for the direct sowing rice cultivation techniques. A large scale flood occurred in January
2013, while the mid-term review was under survey. The Project target areas were affected by this flood to a
large degree. Although the Project goals were favorably expected to be achieved at the time before the flood ‘
occurred, as a result of the fiood, the Project implementation team was suggested to reconsider PDM
(especially in regard to numerical value indicators). The flood damage to D5 and D6 areas were catastrophic,
where the rice in D11 and D12 areas was harvested with a low yield. However, the implementing agencies
together recognized that there was no necessity to extend the term of the Project cooperation. The PDM,
suggested by the mid-term review survey delegate, was approved at JCC-6 in July 2013 as the PDM-2,
Despite the catastrophic damage of the flood, a Field Day was organized in DI targeting all of the FSG
farmers, along with a series of training courses on the use of the man-powered row paddy seeder, individual
book keeping sessions offered to each FSG farmer and sharing the results of a variety of tests.

In the fourth year, FSG farmers in D5 area decided to do direct sowing as they were concerned with the
possibie reoccurrence of the flood, while in D6 target area, rice was not cultivated at all during this time.
These changes made it impossible to establish the demonstration fields for transplanting rice cultivation as

_ originally planned, but the demonstration as well as verification fields for direct sowing rice cultivation were
established as planned. The rice variety performances and different sowing methods were compared and
tested in the verification and trial fields. As for the demonstration fields for the direct sowing rice cultivation,
FSG farmers experienced applying fertilizers and spraying herbicide under the supervision of the counterpart,
resulting in a high yield. At the same time, these FSG farmers held a Field Day for non-FSG farmers on the
demonstration field for the direct sowing rice cultivation technique, in order to share and extend some of
these related techniques. Training sessions on the man-powered row paddy seeder as well as workshops on
how to manufacture the seeder were also held, while the field tour for FSG farmers, trainings on book
keeping and on transplanting rice cultivation techniques using the trial field were also organized and realized.
Moreover, the farming survey was conducted to FSG and non-FSG farmers, in order to understand the
conditions for rice cultivation as a whole. The rate of rice earnings was analyzed based on the survey as well
as an assistance series for FSG farming revolving fund and book keeping, etc. which was provided. The

evaluation survey at the time of completion began in May 2014. Its outcome was presented and approved
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during JCC-8 held on June 12. The Project goals were not achieved agreeably if considering only what the
indicators show, particularly due to the flood damages. Yet, the original goal of the Project (promoting the
rice cultivation by the smali-scale farmers) was recognized as having resulted in prominent progress. A
number of suggestions were made, such as a documentation of the Project achievement, an enhancement of
training opportunities, a reinforcement of coordination among involved agencies, the continuing use of the
farming revolving fund and giving a thorough consideration to the break-even point regarding production
and revenue. Having these suggestions in mind, a number of technical manuals on all of the related
techniques were compiled, as part of the documentation of the achievements of the Project. In addition, the
direct sowing rice cultivation posters were printed with many illustrations and distributed to farmers. Lastly,
the final seminar was held for a wide range of people involved with rice cultivation in one way or other, in
order for the Project achievement to be shared and spread. The achievement was reported and issues and

suggestions for future consideration were made at JCC-9.

Table 3.1.1 Qutline of Target Area

Irrigation Area Cultivation Registered
Area (ha) Farmer

D5 247 324

D6 163 156

Dil 999 301

D12 710 423

RI 186 350

R3 169 169
Total 2,474 1,723

3.2 Assignment Plan and Dispatch Record of Japanese Experts

The dispatch record of Japanese experts and the assignment plan are specified in the table 3.2.1 and the
Figure 3.2.1.

Table 3.2.1 (1) Dispatch Record of Japanese Experts

Name Expertize Period Company

Akio  |Chief Adviser & Rice 2011.2.26-2011.4.26

L - 2011.6.9-2011.7.8
MAEDA | Cultivation Technique 2011.10.12-2012.2.8

2012.3.31-2012.4.28
2012.6.9-2012.8.7
2012.10.12-2013.2.8
2013.5.5-2013.8.2
2013.10.19-2014.1.16
2014.4.12-2014.7.10
2014.8.2-2014.9.30
2011.4.21-2011.6.19
2011.10.12-2012.2.8
2012.3.31-2012.7.28

Rural Development Institute
Ltd.

Kiyoshi Chief Adviser & Rice
MASUBUCHI | Cultivation Technique

Rural Development Institute
Ltd.

Nobuharu |Extension/
MORITA  {Farmers’ Organization

Rural Development Institute
Ltd.
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Table 3.2.1 (2) Dispatch Record of Japanese Experts

Name Expertize Period Company
2012.10.12-2013.3.10
Masahiro  |Extension/ 2013.4.5-2013.8.2 Rural Development Institute
. e 2013.10.19-2014.1.16
OTAKE  |Farmers’ Orgamzation 2014.4.12-2014.7.10 Ltd.
2014.8.2-2014.9.30
2011.4.21-2011.5.20
2011.10.15-2012.12.13
. 2012.3.31-2012.5.29 .
Teruhis2 |z gronomy 2012.10.12-2012.12.10 Rural Development Instinte
NAMB 2012.10.12-2013.12.10 '
2013.4.5-2013.54
2013.10.19-2013.11.17
Agri. Machinery /
. : 2011.10.15-2011.12.13 .
Yorio Equipment & 2012.6.9-2012.7.8 Rural Development Institute
IITSUKA | Mechanization 2012.10.12-2012.11.25 Ltd,
Post-harvest Processing e T
Toru A@' Machinety / 2013.10.19-2013.12.17 Rural Development Institute
Equipment &
HAMANAKA N?echanization 2014.4.12-2014.6.16  *1) Ltd.
Takashi Irmigation Water gg{ggfz—g(l);zs'/zm l:;i(li‘i.il Development Institute
KURAUCHI | Management 2014.5.12-2014.7.10 Contractor
Kenji Socioeconomics & 2011.4.1-2011.5.30 Rural Development Institute
SUEMITSU | Marketing ST Ltd.
Naoyoshi  |Socioeconomics & ) Rural Development Institute
KAWANO | Marketing 2014.4.12-2014.7.10 Lid.
2011.2.26-2011.4.26
Yumiko Coordination / Trainin 2011.6.9-2011.7.8 CDC International
TAKEDA |~°° Mg 15011.10.12-2012.1.9 Corporation
2012.6.9-2012.8.7
2012.10.12-2013.2.8 *2) .
Samues | oordination /Training | 2013.3.62013.8.2 *3) Rutal Development lnstinte
2013.10.19-2012.12.17 ’
2013.12.19-2014.3.17 *4) .
Asako  \Coordination / Training | 2014.4,12:2014.7.10 *4) Rural Development Instute
2014.8.2-2014.9.30  *5) ’ :
Kenji . Rural Development Institute
SATJO Project Support 2012.3.31-2012.6.12  *1) Lid. p

*1) Expenses on RD] for entire duration on site

*2) Expenses on RD] as of day 76 for another 43 days on site
*3) Expenses on RDI as of day 60 for another 90 days on site
*4) Expenses on RDI as of day 30 for ancther 60 days on site
*5) Expenses on RDI as of day 30 for another 30 days on site
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Figure 3.2.1. The dispatch record of Japanese experts and the assignment plan

15



3.3 Joint Coordination Committee (JCC) and Steering Committee (SC)

The JCC (Project Joint Coordination Committee) is the decision making organ concerned with the

Project policy, and its core members are, therefore, counterparts from the other organizations involved such

as National Directorate of Agricultural Extension (DNEA), Provincial Directorate of Agriculture, Gaza
(DPA GAZA), District Services for Economic Activities (SDAE), Chokwe Hydraulic Public Corporation
(HICEP), Chokwe Agricultural Research Station (EAC), as well as the JICA Mozambique Office and the
Project Experts’ Team. The Project held nine meetings of the Joint Coordination Committee (JCC).

The implementing agencies of the Project set up the Steering Committee (SC) for the purpose of

coordinating related work and activities and monitoring the Action Plan and a few meetings were held

every vear to consider the works progress.

Table 3.3.1 (1) Outline of JCC and SC Meetings

|’_ . No. of
Title Date Target Venue Agenda
attendee
DNEA, JICA office,
involved persons to Meeting RM, . . . .
JCC-1 18 Mar. 2011 22 rice cultivation, DPA | Chokwe iont-trmauon ](: f ttm Action Plan prlogress
Gaza, SDAE, HICEP, | county bidg, pproval on the first year Work Plan
EAC
DNEA, JICA office, + Confirmation of the Action Plan progress
involved persons to Meeting RM, | - Explanation on the outline of the Baseline
ICC-2 30 Jun. 2011 27 rice cultivation, DPA | Chokwe Survey
Gaza, SDAE, HICEP, |county bldg, [ - Presentation of the PDM-1 and the
EAC Detailed Work Plan
SC-,1ss0Y | 15Mar.2011 | 7 | SDAE. HICEP. EAC | SDAF " Role allotment for JCC- 1
Meeting RM | - Future plan
SDAE « Introduction of newly assigned experts
SC-2, 1st OY 06 May 2011 7 SDAE, HICEP, EAC ) « The progress of the Action Plan
Meeting RM
- Future plan
« Suggestion for seiting PDM-1 of the
SDAE Action Plan -
SC-3, 1st OY 16 Jun. 2011 8 SDAE, HICEP, EAC Meeting RM + Discussion / report of machinery
procurement
+ Greeting by experts hefore returning
* Progress on reconstruction of irrigation
DNEA, JICA office, facilities (HICEP)
involved persons to Meeting RM, | - Variety Test and Seed propagation (EAC)Y
JCC3 28 Oct. 2011 23 rice cultivation, DPA | Chokwe * Agriculture extension, report on training
Gaza, SDAE, HICEP, | county bldg. (SDAE)
EAC - « 2011/12 rice production report {MIA)
* Presentation of the Work Plan {2nd QY)
SDAE * Introducing experts and counterparts for
5C-1,2nd QY 21 Oct. 2011 12 SDAE, HICEP, EAC . the 2nd QY
Meeting RM )
* Preparation for JCC-3
DPA Gaza, SDAE. |SDAE * Report on project progress
EZ, 2nd OY 16 Dec. 2011 19 HICEP, EAC Meeting RM | - Report on Action Plan progress
) + Report on Action Plan progress
$C-3,3dOY | 27Jan.2012 | 8 ﬁ fé\E(;f’Z‘gAéDAE‘ ;2 :t';g g |+ Reporton Flood affected area
- Report on Action Plan progress
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Table 3.3.1 (2) Outline of JCC and SC Meetings

Title Date No.of Target Venue Agenda
attendee
* Report on Action Plan progress
» Sharing information on the monitoring
DPA Gaza, SDAE, |SDAE result
SC-4 . 10 . . .
SC-4, 2nd OY 19 ul. 2012 HICEP, EAC Meeting RM | + Confirmation of activity design
= Preparation for JCC4
+ Consideration of PDM
- Confi i
DNEA, JICA office, 0[.‘ irmation of work progress and
. . achievement for 2nd QY
involved persons to Meeting RM, | Detailed activity achievement HICEP
JCC-4 26 Aug, 2012 25 rice cultivation, DPA | Chokwe . . ‘ty .
G SDAE. MICEP v bld * Detailed activity achievement EAC
[;:zél’ ’ ” + | OOUNY DR 1L Detailed activity achievement SDAE
) + Presentation of Work Plan (3rd QY)
B + Consi i f Work Plan (3rd O
SCL3dOY  |260¢.2012 | 10 | SDAE. HICEP, EAC | SDAE onsideration of Work Plan (3rd OY)
Meeting RM | - Preparation for JCC-5
DNEA, JICA office,
involved persons t Conference
*rsoms to
fth . al of Work Pl
ICC-5 22 Nov. 2012 29 rice cultivation, DPA ?Oms o ¢ . ggs%:;nat(i)on oiractivailtliu(airs)gY; oy
Gaza, SDAE, HICEP, | 70 '
EAC
SDAE + Schedule of mid-term review,
8C-2,3rd OY 16 Jan. 2013 9 SDAE, HICEP, EAC |7 " consideration of observation locations
Meeting RM . ,
+ Consideration of PDM amendment
DPA Gaza, SDAE, |SDAE * Report on flood damages
SC-3,3rd OY 20 Jun. 2013 1 . . .
i n 0 HICEP, EAC Meeting RM | - Consideration on PDM amendment
. . SDAE * Report on flood damages
SC-4, 4h QY 19 bul. 2013 SDAE, HICEP, EAC . . .
' Y 6 Meeting RM | - Consideration of PDM amendment
DNEA, JICA office,
; N _ - Approval of PDM-2
involved persons to Meeting RM, | Report on flood damage
ICC-6 26102013 | 22| rice cultivation, DPA | Chokwe e
Gaza, SDAE, HICEP, | county bldg, pranati
. activities in 3rd OY
EAC
SDAE * Discussion and approval of Work Plan
SC-1, 4th OY 21 Nov. 20i G SDAE, HICEP, EAC R
ov- 2013 ¢ MeetingRM | (draft) (4th OY)
DNEA, JICA office,
involved persons to Meeting RM, . .
JOC-7 25Nov.2013 | 22 | rice cultivation, DPA | Chokwe gf:%sizg g”:f)appm"al of Work Plan
I
Gaza, SDAE, HICEP, | county bldg.
EAC
SDAE - Confirmation of Action Plan progress
SC-2,4th OY 08 Jan. 2014 10 SDAE, HICEP, EAC ) * Preparation for final evaluation / seminars,
Meeting RM
elc.
* Introduction of newly assigned experts
SDAE * Monitoring of Action Plan
SC-3,4th OY 23 Apr. 2014 10 SDAE, HICEP, EAC ) * Content of final evaluation
Meeting RM . . .
* Discussion on content of technical
manuals
* Monitoring of Action Plan
SDAE + Confirmation of necessary documents
5C-4, 4th OY 14 May 2014 6 SDAE. HICEP, EAC . prior to the final evaluation
Meeting RM

* Confirmation of the list of questions for
the final evaluation
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Table 3.3.1 (3) Outline of JCC and SC Meetings

Title Date a::r;;t:e Target Venue Agenda
DNEA, JICA office,
involved persons to . . . .
1CC-8 12Jun. 2014 | 23 | rice cultivation, DPA iigig oM ' ;fi’;ﬁ:‘g?‘ts:;::';’:a?;’;;‘r’lpm"al of
Gaza, SDAE, HICEP,
EAC
SDAE . .
SC-5, 4th OY 27 Jun, 2014 9 SDAE, HICEP, EAC . * Preparation for the final seminar
Meeting RM
. . | SDAE + Preparation for final seminars
5C-6,4th OY 12 Aug. 2014 7 SDAE, HICEP, EAC Meeting RM | + Presentation of final seminars
.| SDAE * preparation for JCC-9
SC-7,4th OY 10 Sep. 2014 ! SDAE, HICEP, EAC Meeting RM_ | + Activity Plan for post-Project
DNEA. JICA oftice,
involved persons to Meeting RM, [ - Presentation, discussion and approvat of
JCCc9 19 Sep. 2014 18 rice cultivation, DPA | Chokwe Project achievement and post-project work
Gaza, SDAE, HICEP, | county bldg. | plan.
EAC

The JCC-1 meeting had reports and presentations relating to the progress of the Action Plan as well as
the activities of the implementing agencies. The overall work plan for the Project and the Work Plan for the
first operation year were explained. Through the workshop styled discussion, opinions were summarized
and the “Work Plan (1 OY) was approved.

The JCC-2 continued to confirm the progress of the Action Plan and gave an outlined explanation of the
Baseline Survey outcomes and a presentation of the PDM-1 as well as of the Detailed Work Plan. These
were all approved by the committee.

The JCC-3 had implementing agencies report on their work progress according to the Action Plan. A
private company based in Chokwe, MIA, was invited to this meeting in order to earn an understanding of
their activities through an explanation of their business outline at the period of seeding that year. MIA was
also requested to explain what MIA thinks the inevitable items are that will, from their point of view,
improve rice cultivation production, The Project presented the Detailed Work Plan for the second operation
vear, and involved personnel gave input during discussions regarding the plan.

The JCC-4 offered an opportunity for target personnel, prior to the meeting, to have an onsite
observational tour to see the rice milling machine in Masavasse that the Project and established FSG (D3).
The main agenda of the JCC meetings were the work progress reports from the three implementing
agencies in regard to progress monitoring of the Action Plan, the amendments of the Project target value
(PDM indicators) and the operation work plan of the third operational year, The JCC attendees forwarded
their opinions on further necessary efforts to farmers, the extension method and reconsideration of
approaches to farmers.

The JCC-5 meeting discussed and approved the Work Plan for the third operational year. The Work Plan
(3" 0Y) expressed the targets in more detail, based on comments offered during the JCC-4 meetings. A
number of issues were discussed at the meeting, such as the in detail activities of the Work Plan, the manual
seeder in regard to the direct-sowing cultivation technique, the administration of the farming revolving fund,

making requests for the personnel of the Chokwe lirigation Scheme, who manage the irrigation water on a

18



daily bases, the need to have training relating to the management of irrigation water, etc. The chairman's
statement included other issues, such as the effect on other provinces of the technique packages developed
in Chokwe, the curtailment of labor costs by adopting agricultural machinery, the consideration of adding
more value to the rice by milling it, holding a Field Day to extend the cultivation techniques to farmers as
well as extension agents, the trainings for HICEP staff who are in charge of daily water management, the
adoptability of both direct sowing and transplanting cultivation techniques, etc.

The JCC-6 had reports on the activities achieved during the third operational year. At the same time, the
results and comments from the mid-term evaluation were reported. PDM indicators were reconsidered and
discussed, and any amendments made were approved. Moreover, the flood damage of 2013 was reported.
The chairman made comments on two points: the reinforcing of the management of the farming revolving
fund for the Project to become autonomous and more developed and creating manuals for the improved
techniques that were developed in Chokwe, with visual aids, in order to extend these techniques to local
farmers.

The JCC-7 discussed and approved the Work Plan of the forth operation vear. A number of discussions
were made, and topics included the detailed activity reports of the Work Plan, the operation and
management method of the farming revolving fund for farmers affected by the flood, the counter measures
against salt damage as well as flooding and profitability. For the Chairperson’s statement, the chair
suggested the continuous management of the Project’s farming revolving fund through offering loans by the
Fund for the District Development of Chokwe (FDD) to farmers. Also, the expansion of demonstration
fields, the ripple effect of improved techniques to other provinces and the counter measures against the
flood were mentiened.

The JCC-8 had a presentation of the evaluation at its completion, which was approved. Some other issues
were also discussed, such as the utilization of the agricultural machinery and the possibility of extending
improved technigues to other provinces. The Chairman’s statement was on the importance of the
coordination among implementing agencies and the extension of improved techniques to other provinces.

The JCC-9 had a presentation of the achievement of the project through four years and the post-project
work plan to achieve the project overall goal after three years. The Chairman’s statement was on the
importance of activities continuation after project completion to disseminate developed rice cultivation

technique by the project more.

3.4 Record of Machinery and Equipment Procurement

3.4.1 Record of Machinery and Equipment Procurement

Regarding the machines that failed to be procured during the first year, due to miscommunication with an
on site trader, the Project succeeded to rearrange the contract and procure the necessary machinery during
the second year through a different trader. Therefore, all of the procurement on site was carried out as
planned.

During the third year, some expendables parts were supplied, for the machinery already provided, such as
chisel plows and the blades of the rotavator, although there was no procurement of new machinery. It took

an exceptionally long time to obtain these parts, due to the disagreeable coordination between the National
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Directorate of Agricultural Extension, Ministry of Agriculture, and customs brokers, but those parts were
eventually procured within the operational year, Among the donated machinery, in particular the
agricultural machinery, special attention was paid on handing, operating and managing this machinery.
After handing them over to the care of the counterpart, a number of trainings were offered by the Project
experts (agriculture machinery/mechanization, post-harvest processing).

As for the selection of the tractor, the principle piece of machinery, six types, by three makers, were
selected as candidates. These were studied carefully and comparisons about price, specifications regarding
the operation and performance in the flooded fields and whether or not the machinery matches to the small
and middle scale farmers’ use were all made. In the end, two makers models were left after such a thorough
consideration (John Deere and New Holland) after further consideration including interviews to shops and
studying the actual machinery as well as after-sales services considerations such as providing spare parts,
etc., the 5503-4WD made by John Deere was finally selected. The procurement of high price machinery
and equipment was conducted and complied with the JICA Guidelines for Machinery and Equipment
Procurement. It took an unexpectedly a long time to exchange the contract, due to the hesitation shown by
the trader. Although the contract has a clear statement of the warranty period, the trader hesitated to clearly
state the warranty time and value on the contract. The reason was because of the constant price fluctuation
in Mozambique, caused by vigorous economy of the country. (Please referred to Appendix 6 for the record

of procurement of machinery and equipment)

3.4.2 Current Operation of Provided Materials, Machinery and Equipment

The machinery and equipment procured during the Project term have been properly utilized. In regard to
the rice milling machines which were set up in Muianga and Masavasse, training sessions in the
management methods and book keeping were given to a group of personnel designated to manage these
machines, so it has been possible for the milling machines have been constantly in use. Both of the
demonstration farms as well as the verification fields have been properly set up with the use of tractors and
other appropriate accessories such as the rotary and the chisel plough. These pieces of equipment have also

been well managed.

3.4.3 Maintenance and Management of Materials, Machinery and Equipment

The machinery has been stored in the storage facility of the Project office (SDAE) and the project
manager takes responsibility for the facility as well as the machinery. He supervises the keeping of
materials, machinery and equipment by making it an obligation to keep a maintenance and management
ledger (an operation management ledger for agricultural machinery), therefore proper maintenance
management has been carried out.

Due to the flood of 23™ January 2013, two power-tillers, the rice milling machine of Muianga, and one
motor bike was soaked. However, the prompt maintenance soon after the government withdrew the
evacuation order from Chokwe made it possible for them to be in use again. There have been no issues that

have occurred, in regard to their maintenance, since then.
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3.5 Provision of Conveniences by the Counterpart Organization and Implementing Agencies

3.5.1 Current state of the provision of conveniences by the counterpart organization and

implementing agencies

In accordance with the provisions of the concerned Article on R/D, the condition of the third year is as

follows.

Table 3.5.1 Present Condition of Provision of Conveniences by the Counterpart Organization and

Implementing Agencies

No

Items of Convenience Provision

Condition

To secure the safety of project
implementing members

* Provided information of medical institutions in Chokwe, and arranged|

prioritized assistance

+ Provided information on issues to be alert to around Chokwe
+ Installed a security fence for the Project office

2 [To exempt alien registration + Filling applications to extend VISA of experts
rocedures and expenses + No exemption on VISA related expenses
3 [To exempt tax upon income, * Applied by JICA Mozambique Office all at the same time
allowance, and survey expenses
4  [To provide convenience upon sending| + Assisted in applying conveniences of simplified handling at financial
and using operational budgets institutions
5-a |Provision of data, information, and | * Provided information from C/P upon request from the Project
sample + Consideration should be given to sort out data and information stock
3-b [Posting counterparts in required arcas | + Consideration should be given to the shortage of counterparts
5-¢ iAllocation of space and desks for the | « Established within the first year
project counterpart office
5-d [Issuance of identification + No convenience to be given
5-¢ [Allocation of mutual space and - Established within the tirst year

necessary office furniture for working
collaboratively and meetings

3.5.2 Problems and Issues in regard to the Provision of Conveniences by the Counterpart

Organization and Implementing Agencies

The information from the C/P organizations was provided, regarding dangerous issues around Chokwe

and any other related issues, to secure safety for the Project members. Nevertheless, the communication at

the time of the flood of January 2013 was very difficult with complicated and confused information. This

resulted in insufficient action being taken to deal with this difficult situation. At the same time, regarding to

5-a "Provision of data, information, and sample,” the data management system is rather closed and it is not

yet in the position where all of the information is shared among C/P organizations. The 5-b “Posting

counterparts in required areas” is to be stated in Chapter 5.

3.6

Public Relations

The Public Relations of the Project has promoted coordination and cooperation among various
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organizations in order to achieve the project objectives. This has been done through opportunities to discuss
matters with the involved organizations at JCC and/or on other occasions and releasing the work objectives
of the Project, etc. During the fourth year, the Project invited people who are highly interested in the rice
cultivation project {from agencies of Ministry of Agriculture, research institutions, private sectors, assisting
organizations, NGOs and local administrative organs) to the final seminar, for the purpose of promoting the
activities and achievements of the Project and the improved rice cultivation techniques, as well as to
exchange opinions. At the same time, the Project information was introduced on the JICA ODA site,
making it possible to circulate its progress and related information for the wider public to view.

There have also been a number of opportunities for C/P personnel to give presentations about the Project
achievements and the improved techniques, such as during various occasions held by the Ministry of
Agriculture. The C/P has also dealing with media as well.

Moreover, newsletters, manuals and posters were made as a means of PR. The newsletters contained
periodical information about the activities of each C/P organization and the progress they made during cach
operational year. These newsletters were distributed to the organizations involved. Manuals were also made,
on all of the techniques that the Project dealt with, in a very easy to understand manner, in order to promote
the improved rice cultivation techniques. At the same time, posters with many illustrations were made and

distributed to farmers to extend the information about the rice cultivation techniques as well as about the

Project.
Table 3.6.1(1) Outline of Public Relations
Opportunities Activity Outline
JCce The work progress of the Project was given to JCC attendees (personnel from local

lautonomies, research institutes, private sectors, academia, representatives of farmers]

associations, Water Users Association, etc.)

[Final Seminar

The activities and achievement of the Project and the improved rice cultivation
techniques were presented to people from outside, who are highly interested in the

rice cultivation project, and opinions were exchanged.

Opportunities of exchanging
opinions among involved

organizations

Opportunities to exchange opinions with MIA were realized to forward the objectives
of the Project and to build a network between involved personnel on the Project site,
in order to promote coordination and collaboration concerned with the Project

activities.

ODA web site

It has become possible for the outline of the Project as well as the relativel

information to become available to the wider public through the internet.

on various occasions

Participation and PresentationThe Project achievement and the improved techniques were introduced on various

occasions held by the Ministry of Agriculture

PR through media

The C/P proactively dealt with media interviews.

Project Newsletter

The newsletters dealt with the Project work progress of the implementing agencies

and were distributed to local autonomies as well as to FSG, efc.
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Table 3.6.1(2) Outline of Public Relations

Opportunities Activity Outline

Manuals and posters In order to gain a wider public understanding all of the techniques that the Project
dealt with were collected into manuals with thorough explanations. Posters were also

made with a number of illustrations. These posters were distributed to farmers.

Trainings A specially designed polo shirt with a Project logo mark was created and was
distributed to FSG and rice cultivation related personnel during the Field day; at the

same time, detailed information on the Project activities was shared.

3.7 Workin Japan

Regarding the work in Japan, the Operation Plan, the Work Plan, the Work Progress Report and the Work
Completion Report were made and submitted. At the time of completion of the on-site work for the fourth
operational year in October 2014, the Work Completion Report was made and submitted within the Project

ferm.
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4. Progress of Detailed Work Plan

4.1 Improved rice cultivation techniques of transplanting are disseminated to the target farmers

(Output 1)

4.1.1 Examination and development of effective extension methods

According to the HICEP statistics over the most recent five years, the average cultivation field area for
rice paddy in the Chokwe Irrigation Scheme has been 5,000ha. The total field area has tended to be less
since 2012. Among the total of 26,000ha of land available for cultivation within the scheme, 19.2% is used

for rice paddy, 17.9% for upland crops and approximately 70% has been abandoned or unused.

Crop cultivation area of Chokwe
Irrigation Scheme

16.00 -
——Rice
ol Others

12.00 =i Al crOpS . ~ _

Area (x10% ha)
[+.+]
8

2008 2009 2010 2011 2012 2013

Source: HICEP

Figure 4.1.1 Transition of crop cultivation are in Chokwe Irrigation Scheme

Possible reasons for the stagnation in using available land for rice paddy cuitivation may be that the
irrigation facilities are getting old and that there is a long distance between the cultivation land and the
residential areas. It is also assumable that the farmers are not motivated. As of the second operational year,
the Project has promoted several ideas to motivate such farmers for rice paddy cultivation along with the
improvements in rice cultivation techniques The promoted ideas are the establishment of a relationship with
the private sector in the field (especially MIA) to work in coordination, with each other, the introduction of
new paddy varieties other than ITA312 and the verification of profitability of rice paddy cultivation.
Occasionally, the Project heard farmers say “transplanting paddy is very expensive and isn’t profitable,” but
the Project found out that there were not really any valid reasons for them to believe so. The technology to
gain high paddy yield is also not necessarily the most economically efficient. Therefore, the Project has
carried out a survey to study the total cost of rice paddy cultivation from plowing the land to harvesting,
since 2012. At the same time, the Project studied the group attribution of farmers in six Project target areas
(D5, D6, D11, D12 R1 and R3). The details are as follows.

(1) Formulation of improved techniques
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As of 2012, the demonstration field for rice cultivation of transplanting was also used for verifying the
influential factors to the paddy yield and yield components. Those factors were land preparation, plowing
method, puddling, leveling and quality of seedling (age of seedling) The effect between the methods of
preparing land and plowing to the yield gained was verified in the fields of FSG farms in D5 and D6 by
comparing the improved method of using a chisel plow and a rotavator, with the conventional method,
using a disc plow and a disc harrow. The table 4.1.1 shows the results which found no significant
differences in yield between two fields prepared by two different methods. As for the effect on the yield
components, there were not any notable differences either. Although there was no relation between the rate
of filled spikelet and 1,000 grain weight, when the degree of influence of yield components was compared

to the yield, there was, however, a relation recognized in the number of panicle per unit area.

Table 4.1.1 Effect of methods in preparing land and plowing to yield and yield components

Filled spikelet 1000 grain

Treatment Hill/nd Panicle/m Spikelet/panicle Spikelet/m’ . Yieid (t/ha})
(%) weight (g)
improved (average) 36.3 273 107.6 29,004 74.7 26.4 5.68
{.33%ns 0.809** 0.456ns 0.810%* 0.47ns 0.157ns
Traditional (average) 35.8 236 109.3 26,285 76.9 27.05 5.36
0.0620s 0.800** 0.432ns 0,949%+ -0.619ns 0.269s

Correlation coelficient: ** significant at 1 % level, * significant at 5% level, ns no significant

As for the influence of puddling and leveling to yield and yield components, the puddling and leveling
with a use of a power tiller and the conventional manual puddling and leveling were practiced in the FSG
tarms in DS and D6, to verify their effect. As the table 4.1.2 shows the results the puddling and leveling
with the use of a power tiller did contribute to higher yield. It was also found that the field prepared by the
power tiller had a higher number of panicle per unit area. Perhaps, the puddling and leveling with the power
tiller contributed in preventing the erosion of the nitrogen fertilizer. There was a remarkably high

correlation recognized between yield and the number of panicle per unit area.

Table 4.1.2 Effect of puddling and leveling by power tiller to yield and yield components

- f . . s i 0 grai .
[reatment LHILm Panicle/m®  Spikelet/panicle Spikelerm® AFl fed lo_j grain Yield {1/ha)
spikelet (%o}  weight (g)
Power tiller {average} 50.2 313 105 32,920 76.2 25.97 6.51
Manual {average) 36.0 221 i1z 24,642 79.2 27.13 5.26
0.561* 0.795%* 0.134ns 0.155ns 0.154ns -0.377ns

Correlation coefficient: ** signilicant at 1 % level. * signiticant a1 3% level, ns no significant

In regard to the study to see the effect by the different seedling qualities to the yield and yield
components, seedlings of two different ages (young ones at five-leafing stage and another at eight-leafing
stage) wete transplanted in FSG farm fields in D5 and D6. The table 4.1.3 shows the results. There were
correlations recognized in the yield and the number of panicle per unit area, the number of spikelet per unit
area, the rate of filled spikelet and 1,000 grain weight, which verified that the older seedlings lower the

yield to a large degree. To have a good number of panicle per unit area was found to be very important
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again. It was quite possible that old seedlings at eight-leafing stage were too close to the effective tillering
stage, a condition which lowered the number of panicle per unit area, resulting in the low yield.

The correlation between yield and yield components were found at 1% standard in the number of panicle per
unit area, the number of spikelet per unit area and the rate of filled panicles. For the field planted with the older
seedlings, only the number of panicle per unit area showed a correlation, A positive correlation to the overali
yield and yield components was found at 1% standard with the number of panicle per unit area and the number
of spikelet per unit area, where the negative correlation was found with the 1,000 grain weight. No correlation
was found between the number of spikelet per panicle and the yield in any of the target fields. This might have

been due to a variety of characteristics.

Table 4.1.3 Effect of seedling age to yield and yield components

Young seedling (average) 3140 101 31.833 7.6 256
Old seedling {(average) 2350 93 21,930 68.8 26.2
Young seedling  0.830** 0..0t6ns 0.727+* 07924+ 09200 *
Old seedling  0.757%* 0.080ns ¢423ns 1.420ns -0.158ns
Whole data  (R951%* 1.538ns 0.934** 0.475ns -0.764%*

Carrelation coefliceny: ** significant at | % level, * significant at 5% level, ns no significant

(2) Reinforcement of coordination with MIA

The Project began activities to reinforce the coordination with MIA from the year 2012, through
introducing the MIA recommended variety to the Chokwe Irigation Scheme, establishing
verification/demonstration fields in cooperation with MIA and organizing Field Days. MIA provided three
of their recommendation varieties, so the variety test was realized at EAC. A demonstration of these
varieties of rice was made available in 2012 at four demonstration fields in D3, D6, D11 and D12. Although
some of these demonstration fields were completely damaged by the flood 2013, including the variety test
field within EAC property and demonstration fields in D5 and D6, the attributes of target varieties were
confirmed at the demonstration fields in D11 and D12. This variety test was carried out also in 2013, setting
up demonstration fields to compare the varieties; therefore, the attribution of the target rice variety was
studied over two cropping seasons, 2012 and 2013.
(3) Introduction of promising varieties

The TTA312 is the representative rice variety in the Chokwe Irrigation Scheme. Yet the quality has been
deteriorating as quality screening has not been taking place for some time and also seeds of other varicties
and species have been mixed in. Although there are MIA recommendations for seed varieties, there have
been no demonstration fields for farmers to leam about them. Under these circumstances, most of the
farmers have used ITA312. Having this current situation, six rice varieties were tested for their attributes
and productivity over two years, 2012 and 2013. These six varieties are IRGA409, Farox and Alvorada,
which are recommended by MIA, and Macassane and Vembe, recommended by EAC, along with ITA312
as a target plot. As a result, five (IRGA409, Farox, Alvorada, Macassane and ITA312) out of six varieties
were found equally profitable, which means these four recommended varieties were not inferior to ITA312.
One, on the other hand, the Vembe variety, grows in an extremely short time and it was also found low in
shattering resistance. For these reasons, this particular variety was considered unsuited to the Chokwe

Irrigation Scheme.
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(4) Survey on rice paddy cultivation expenditure and machine fees

Rice cultivation techniques to realize high revenue is absolutely necessary in order to motivate farmers in
their rice cultivation. Machines can be used for rice cultivation: power tillers for puddling and for
transplanting and rotavator plowing and a manual seeder for seeding and for direct seeding. However, the
expenses involved in introducing such machines as a new technology were not confirmed. Farmers need to
see their yield increase through the demonstration of newly introduced techniques as well as to believe that
their income will increase by using them, before they can become convinced about the merits of rice
cultivation. Therefore, a series of research and study was carried out from 2012, including interviews on the
cultivation expenditure of conventional cultivation techniques, a location survey on cultivation expenditure
using the improved techniques at verification/demonstration fields, another location survey on the operation

amount of cultivation activities with machinery and its operation costs.

Table 4.1.4 Work volume of each item of machinery (2012-2014)

Mode! of b Worki Working Field work § Fiekd work Fuel
Type ol work Machinery ’ ”‘”:d "‘mmlm m:,r) wi;il I(nﬁ) speed pectormance | efficiency | eensumption Remarks
i My i\ :
fmpleme f kvhy | (harhour) | thourtha) % lithy
" Renary tiller tractor NIFLLU MXK2000 3 270 028 162 795 Tractor: JD5503 75HP 5 gera: Al/B3y
NIPLO 210 2. 2. .2 Al . . )
owing traction .0 ' revoiution: |500/2000rpm
‘hise| phow, trac - 15503 P : AR
Howing, Chisel plow. Waclor Lo n) MSCRINI, 22 3.9 0.35 194 3,91 Tractar: 1N5S03 757HP7 gear: A3/R2?
rdcsion revolution: 1300rpm
Puddling Poser tiller Yanmar ¥7.0-13 LX) 204 0.07 17.32 0.76 Average of teveling and without leveling
ced soui M | wed Chok g o a2 031 150 Unit of field work capacity: ha/Man _ hour
Seed swving lanuat weder “hokwe made 1. 3. , kA=) Seed coverage: 95.7%

In June 2014, the conventional rice labor cost was identified through a survey on the costs of two cases:
one was the costs performed by FSG farmers in the Project target arca and another was the costs performed
by non-FSG member farmers. It was understood that the cost of the conventional rice cultivation
accumulated largely through related activities such as nursing seedlings, transplanting, weeding and
harvesting. In regard to rice cultivation of direct sowing, the costs were originally approximately 50% of
that of transplanting. Yet the cost of plowing with a use of a rotavator for row seeding using a manual
seeder was increased the overall costs. The volume of work, the work efficiency and the costs to use
machinery was calculated by adding up hours and expenses spent for establishing
verification/demonstration fields from 2012 to 2013. These hours and expenses are from related activities
such as plowing by a disc plow and disc harrow chisel plow, clod crushing by a rotavator, puddling by a
power tiller and seeding by a manual seeder. The rice paddy labor cost, the detailed work volume and cost

of machines used in the fields are shown in the Table 4.1.4.

(5) Survey on the attributes of farmers in each target area
There were some differences found among Project target areas, such as the male to female ratio, the
degree of farmers’ enthusiasm toward institutionalization and the degree of interest toward the new

techniques. Therefore the Project decided to research the actual condition of farmers and farming in eight
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areas for the purpose of contributing towards a sense of direction in regards to the technical extension
efforts. Two more Project target areas {D4 and D7) were added to the six areas (D5, D6, D11, D12, R1 and
R3) surveyed in 2012. The result is outlined as follows.

The male to female ratio of all survey target areas was 56% woman and 44% man. The number of men
and women as registered farmers was different among the eight target irrigated areas. The female ratio in
D35 was 96% where it was only 31% in D11.

Approximately 80% of all the farmers are originally from Chokwe. There are some farmers who have
come into Chokwe from elsewhere and their place of origin may vary between the eight areas. Although
approximately 20% of farmers were from other areas, D12 area in particular had 35% of its farmers coming
from outside of Chokwe. On the other hand, almost all the farmers in D6 and R3 are from Chokwe, Many
of those farmers originally from elsewhere are from Guija or Chibuto. Farmers originally from Chokwe
said that they have resided in Chokwe for about forty-four years, where those farmers originally from
elsewhere said that they have resided in Chokwe for about thirty years. There was fifteen years difference
regarding the number of years to have been settled in Chokwe.

The average rice cultivation area of the eight areas in Chokwe lrrigation Scheme is 1.1ha, and the
average paddy yield is 1.91tha. The negative correlation (1=0.275%*). The yield was different between
eight areas, and the highest yield was found in DI11. The average rice cultivation field of farmers whose
field was smaller than Tha was 0.52ha and the average yield was 2.17t/ha. Looking closely into the size of
cultivation ficlds, approximately half of farmers in D11 cultivated rice in fields targer than 2ha (the average
rice cultivation field was 2.65ha). On the other hand, the majority of farmers in D4, D5 and D6 were having
fields smaller than tha, having 0.5ha as the average field size. It is also understood that a small number of
farmers in D12 and R1 are cultivating rice in fields of a 3ha scale.

Approximately 45% of farmers are selling their paddy to MIA and 15% to Inancio de Aousa. Other 40%
answered that they sell their paddy somewhere else, but it is assumed that most of their paddy is consumed
at home. The sales destinations of farmers in the eight areas were quite different from one area to another,
In D3, D6 and D11, more than half of farmers are selling paddy to MIA, where farmers in D12 and R3 are
presumably consuming at home. It is understood that MIA is the main buyer of paddy in the Chokwe
frrigation Scheme.

The five main working processes for rice cultivation are land preparation, transplanting, harvesting,
milling and selling. Asked whether or not farmers work together, approximately 88% answered “no.” This
was the case throughout the eight areas since no significant difference was recognized in the farmers’
answers. However, it is presumed that a number of farmers may work together at the time of planting and
harvesting. The possibility of collaboration between farmers for milling and selling paddy is presumed to be
small,

Considering the social interaction and trustworthy relationship between farmers, target farmers have built
up the socially mutual relationship with neighbors, friends and relative whom they see frequently. They
actively participate in social events also, but these events are rather limited and tend to be religious like
Sunday services and their mutual relationship is not based on community events such as those to do
agriculture related work together. The highest degree of trust felt by most, was towards relatives. Farmers

who are originally from outside of Chokwe have resided in Chokwe for twenty-eight years on average,
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except the forty years reported from a farmer(s) in D12. The majority of these farmers that came into
Chokwe did so at the end of the civil war in Mozambique. It may be possible that this fact has something to

do with their sense of social interaction as well as the trustworthy relationship between farmers.

(6) Farmers’ consciousness toward rice cultivation

The overall objective of the Project cannot be achieved without the farmer to farmer extension where FSG
farmers who obtained improved techniques share those techniques with other farmers in general. This is
indispensable. [n order to realize the extension of the improved techniques to farmers in general it is important to
lift their interest toward rice cultivation and to let them know about the methods of rice cultivation. In 2014,
wiien the interview about rice paddy cultivation expenditure was carried out, another survey in regard to rice
cultivation by farmers was conducted. This survey found that the majority of farmers were having low
motivation in expanding the size of their field; 86% of FSG farmers and 78% of non-member farmers said that
they did not have any intention to expand their currently cultivated field. Their reasons were “not profitable,”

“the financial shortage™ and “being satisfied with the current condition.”

Farmier's intension of expansion of rice cultivation

! " ) Reason why no | FSG? farmer T;J:nizr(l Total Y%

£ 60 No profit 26 10 56 289
- No maney 19 4 53 73
3 Erough 31 q 42 216
‘ /g 20 - No answer 14 23 37 19.1
. ) ) Nao time ! 4 5 20
I ' FSG o Tarmer No FSG farmer No land 0 : ! 03

n =194, FSG91, NoFSG:103

Figure 4.1.2 Degree of interest toward rice paddy cultivation

What method of rice cultivation are target farmers interested in? Approximately 70% of them showed
their interest in the direct sowing method. Sorted into types of farmers, almost 98% of FSG farmers favored
the direct sowing method where non-member farmers were split with approximately 50% each for the
transplanting and the direct sowing method. This resuit may be strongly influenced by the verification and
demonstration fields for rice cultivation of direct sowing, which were implemented into FSG farms from
2013 to 2014. As to the question regarding what these farmers think about the merits of the direct sowing
method, the most popular answer was low cost. Of the FGS farmers in particular, 91% said that this was the

reason.



Farmers preference of cultivation method
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Figure 4.1.3 Degree of interest toward rice paddy cultivation methods

Two most important issues that are absolutely necessary in order to extend the improved rice cultivation
techniques to FSG farmers as well as non-member farmers are the “profitable rice paddy cultivation

techniques™ and the “acquisition of funds for initial investment.”

Both FSG farmers as well as non-FSG farmers were interviewed, on another occasion, regarding to the
constraining factors and risks in cultivating rice. The interview presented fourteen possible factors that may
constrain the rice cultivation activities of farmers in the Chokwe Irrigation Scheme. Target farmers were
requested to choose one out of four answer choices to each of the fourteen questions, having 4 as the
biggest constraint down to 1 as not a constraint. The numerical total of each farmers answer and the total
number to which every one of the target farmers answered 4 are used as indicating numbers, and the Project
analyzed the data to understand what sort of matters may have made farmers reluctant to cultivate rice. The
top three answers that both FSG and non FSG farmers chose as constraining factors were the low selling
price, the mal-drainage of paddy fields and high labor costs. Other answers of FSG farmers were, in order
from the highest number to lowest were, fertilizer, high material costs like herbicide and tractor rental fees.
As for non-FSG farmers, low yield and high material costs like herbicide followed by the alrcady
mentioned top three factors. Consequently, it has been clarified that a large number of farmers are

concerned with the economic potential and the high labor costs.
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Table 4.1.5 Constraining Factors of Rice Cultivation

FSCH farmer No FSG farmer
Farmer' Futl score Farmer' Full score
Typue ol constraints evaluation ol 4= Index Type of constraints evaluation {103 * 4 Index
seare 364) score =112
. L ow selling price of paddy 354 164 0,98 . I,““ welling price of paddy 140 nE 095
rice rice
2 Drainige problem 334 3nd 0.92 2 Drainage problem 384 412 1.93
High labor cost High labor cost
3 (ransplanting, harvesting 321 364 0.8% 3 (ransplaming, harvesting 355 412 .86
T et
figt 1ee {ertilizer. . <
o High input price thertilizer 0% 364 0.§5 4 Low vield 353 412 0.86
herhicide cic)
< !,.uuk_ ol money for tractor - 104 082 5 Iiigh' i!‘lpul price (fertilizer, fym 412 0,84
hireling herbicide ete)
6 Lack ol money w hire fahor 292 364 0.80 6 Lack of money to hire fabor 333 412 0.81
7 Low yield 201 364 0.80 7 Lack of family labor 318 412 0.77
X Lack of famity luhor 275 364 0.76 8 Not making profit 318 412 0.77
Lack of ey for tract
9 [ow ncewss Lo eredil 264 364 0.73 9 ,lt O maney for tractor jle 412 0.77
hireling
13 Not making profit 254 364 .70 10 Low accsess to credit 306 412 0.74
" lLack Vul rice cultivation 11 164 b 58 T I.eu:k-nl' rice cultivalion 173 419 0.66
technigues technigques
12 f\vxlilfxlwiljt)s ol tractor {Low . 164 0.55 i f\'v;lilrahilil_\' of tractor (Low 264 412 .64
No ol tractor) No of tractor}
Nol enough land suitable
13 \‘n ,U e . ne ¢ 187 364 051 13 Weak extension system 251 412 Q.01
tor rice cultivahon
. Not enough land suitabie
14 Weak extension system 157 304 0.43 14 .n f.nqu . .\u c 26 412 .52
tor rice cultivation

The next question dealt with the risk factors, which were analyzed in the same way as those that dealt
with the constraint factors. Among the nine given risk factors to cultivate rice, the top three risk factors
perccived by both FSG and non FSG farmers were the occurrence of natural disasters such as floods, the
high labor costs of transplanting and the rough plowing of the field (uneven depth of plowing and clod
crushing by hired tillers). Although the order was different, both FSG farmers and non-FSG farmers
thought that the cost of harvesting and poor germination through direct sowing were also risky.

As an overall surnmary, five things can be said: 1) Farmers think that the rice cultivation is not profitable
farming, 2) FSG farmers are highly interested in the direct sowing method since its labor costs are relatively
lower than transplanting, 3) non-FSG farmers are not interested in direct sowing as much as FSG farmers,
4) cultivation expenditure is one of the factors that makes farmers reluctant to begin rice cultivation and 5)
cultivation expenditure is also a risk factor for rice cultivation. It is extremely difficult to deal with natural

disaster related concerns as natural disasters are out of our control. It is also rather difficult to relieve
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farmers” concerns regarding the paddy selling price as it is a matter concerned with the markets.
Nevertheless, other factors of concern can be overcome by improving the techniques of rice cultivation,
such as high cultivation expenditure, poor germination of direct sowing and tield plowing. It is made clear
that certain issues should be improved and solved in order for rice cultivation to be practiced more widely
in the Chokwe Irrigation Scheme, These issues are the development of rice cultivation techniques to get a
higher yield by economical techniques, the reconsideration of plowing tees as an initial investment, the
collateral against financing to purchase seed, fertilizer, herbicide and such, the new business of paddy sales

as a mean to increase the profitability and the improvement of the paddy milling business.

Table 4.1.6 Risk of Rice Cultivation

FSG twmer No FSG taomer
Farmer’ Tull score Iariner Full score
I'vpe of risk evaluation | (91 * 4 - Index Type of risk evaluation [ {103 * 4 Index
sCore 364) ST 412)
| {Naural disaster like flood 345 3o 095 1 Naural disester [Re ood 3N 412 .80
s Transplanting (Rizk of high 110 164 .85 - Transplanting (Risk of high 145 e 0w
labor cost) labor cost)
3 Land preparation (Risk ol 94 364 a8 3 Fand preparation (Rts‘%\' of 137 e 0.79
un-¢ven land preparation} un-even land preparation)
. . Hradeasting (Risk ot low
4 | Harvesting (high costy 285 364 078 |4 casting (Risk ot fos 304 412 0.74
gernmination)
_ IBradcasting (Risk of fow i .
s T 281 303 0.77 3 Harvesting thigh vost) 297 412 072
permination)
Transplanting rice Direet sowing rice
6 feultivation (High input but 262 364 0.72 6 cultivation (Low inpul and 296 412 .72
high vield) low yield)
Direct sowing rice Iransplanting rice
7 Jeultivation (Low input and 261 3604 0.72 7- cultivation (High input but 284 412 170
low vield) high vieid)
8 PWeeding thigh cost) 254 364 0.70 8 Weeding thigh cost) 208 412 65
0 Fertilizer application (high 151 164 0.41 0 Fertitizer application (high 157 49 038
cost) cost)

{7) Validation of rate of earnings by comparing cost tluctuation of rice cultivation and gross income
According to the interview with farmers in 2014, 86% of FSG farmers and 78% of non-FSG farmers
answered that they don’t intend to expand their cultivation field with the reasons that they are not-profitable,
there is a shortage of financial resources and that they are satisfied with the present condition. At the same
time, these farmers were concerned with some issucs before starting rice cultivation such as the paddy
selling price, poor drainage of their field and the high cultivation expenditure, Almost all FSG (98%)
favored the direct sowing method, where non-FSG farmers were approximately 50% in favor towards both
methods. What was understood from these findings was: 1) farmers are not convinced about the
profitability of rice cultivation, 2) the direct sowing method is favored since its labor cost is relatively low,

3) the main factor to make farmers reluctant towards rice cultivation is cultivation expenditure and 4)
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cultivation expenditure is also thought as a risk factor except when taking into account the possibility of a
natural disaster like flooding. Two of the biggest concerns for both FSG and non-FSG farmers are
profitability and cultivation expenditure. Therefore, a reduction in cultivation expenditure, the growth of
revenue and the improvement of profitability through the development of a sales business for milled rice
that adds value to their production are urgent issues that need to be dealt with.

A validity assessment of the rate of return is essential before recommending farmers new technology
and/or techniques, since there are many cases where technology and techniques to promise high yield do
not always offer the best cost performance. Cultivation expenditure tluctuates when changes are made to
work procedures, like plowing or seeding. There is a big difference between two expenditures when the
seedling is transplanted or seed is directly sown. It is also dependent on decisions made regarding the
spraying of herbicide or weeding manually and to harvest manually or use the combined harvester, etc. The
Project studied the cultivation costs spent, throughout the processes from seeding to harvesting, by
onc-hundred and ninety-two FSG and non-FSG farmers. The plowing method was studied closely as well.
The target FSG ficlds were plowed both by a disc plow and a disc harrow as a conventional method and
farmers were interviewed about the labor costs. The volume of labor necessary for plowing and clod
crushing with a use of a chisel plow and a rotavator was recorded, along with the labor costs for seeding
with a manual seeder. Morcover, the machinery utilization fees were added up. The rate of return of four
methods was verified: the conventional transplanting techniques, the improved transplanting techniques, the
conventional direct sowing techniques and the improved direct sowing techniques.

Four items were validated: the cultivation method (nursing seedlings and transplanting, direct sowing in
rows and direct broadcasting), the fertilizer application (amount and cost), the weeding (manual weeding
and applying herbicide as well as spraying fees), the harvesting (manual harvest and mechanical harvest).
Thesc variable costs were calculated for the four types of already mentioned cultivation techniques. The
gross income was presumed by the yicld obtained from each field, and the net income was found by
subtracting the variable cost from the gross income. The figures for each rate of return were compared and
contrasted between the net income and the variable cost. Please note that these costs do not include other
costs mutual to all the different cultivation techniques, such as water fees, field fees, fees concerned with

scaring birds away and so on. An outline concerning the four target cultivation techniques is as follows.



Table 4.1.7 Outline of Four Types of Technical Factor
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Figure 4.1.4 Rate of Return by Improved/Conventional Cultivation Techniques

First of all, the net income of the FSG fields that applied the improved direct sowing (broadcasting)
ITA312 (D510) is compared with the non-FSG field that applied the conventional direct sowing
(broadcasting) TTA312 (D1142). The variable cost was increased from 15.38 (x10° Mt/ha) to 19.49 (x 103
Mt/ha), resulting in an increase in the net income from 6.27 (< 10° Mvha) to 19.61 (x10° MT/ha). This is the
result of appropriate urea application and weeding by spraying herbicide, which realized a 3.64 rate of

fetum, Compared to the FSG field that applied the improved direct sowing (broadeasting) ITA312 (D510)
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with the same cuitivation method but using a different rice variety, Alvorada (a promising variety) (D11-2),
the rate of return was found to be quitc high, 9.70. This result was due to the higher yield. Although the
variable cost was increased by 6.5% through increasing urea from 100kg/ha to 170kg/ha and reducing the
seed amount from 150kg/ha to 120kg/ha, the yield was increased to approximately 2tha. The next
comparison was done for another promising variety, Macassane, between row seeding (D5-1) and
broadcasting (D11-2). Due to the use of a manual row seeder, a new cost, that of using a rotavator for clod
crushing at the time of plowing, was added, causing a 5.5% increase in its variable cost. Although the gross
income was also increased by 3.5%, the rate of return was 0.99, concluding that row seeding did not realize
a high return of rate. In summary, as for direct sowing, the urea amount should be changed from 100kg/ha
to 150kg/ha and usc herbicide so that the yield would be increased from 4t/ha to St/ha. If St/ha of yield can
be realized, the broadcasting will result with the highest rate of return. Using another promising rice variety
other than ITA312, it is plausible to get an even higher yield. It then becomes very promising to have a
better rate of return.

Compared with dircet sowing, the transplanting method has factors to increase the variable cost, such as
the nursing of seedlings, transplanting and harvesting. The average variable cost for the conventional direct
sowing method is 17.71 (x 10" Mt/ha), where the variable cost of the conventional transplanting is 30.50
{= 10" Mt/ha), which is approximately 70% more. This high variable cost is due to the expense spent on
plowing (man-power and animal power), seedling nursing and transplanting, manual weeding and manual
harvesting, [t is often the case that conventional transplanting does not apply fertilizer or applies 50kg/ha of
urea all at one time, which results in the average yield of 2.650ha. In this way, transplanting doesn’t seem to
merit the extra effort, instead only making the financial situation tighter. In the Chokwe [rrigation Scheme,
a number of rice farmers are depending on family labor or the hiring of helper(s). Therefore, it is quite
possible that many farmers are in debt especially when they count family labor as labor costs as well,

Even though the high productivity was verified from the improved row transplanting method, some cost
like puddling by power tiller, seedling nursing and transplanting, manual weeding and harvesting, cause an
increase in the figures for variable costs. This makes the average variable cost of improved transplanting
34.40 (<10° Mt/ha), approximately 1.5 times more than the improved direct sowing. Indeed, a high yield
can be possible, however, due to the high cost, the rate of return is low, and it is therefore difficult to
recommend the improved row transplanting. At the same time, the cost of manual weeding and harvesting
can be reduced by approximately 63% if herbicide and mechanical harvesting are introduced, lowering the
overall costs required by the transplanting method.

According to the 2014 yield survey resulis of FSG demonstration fields in DS, DIl and DI2,
approximately 66% of the yield in target fields is distributed between 4t/ha and St/ha. It is very realistic to
more or less aim in raising the 4t/ha yield to a Svha yield, through introducing the economical improved
techniques. Regarding the transplanting method, urea application (100kg/ha) and herbicide as well as
mechanical harvesting introduction will make it plausible to have the higher rate of return. Also for the
direct sowing method, broadcasting, urea application (100kg/ha) and herbicide as well as mechanical
harvesting are all technical factors that secure a higher rate of return. Although the economic efficiency of
row seeding was not verified at the verification field at this time, the inadequate field management at the

early growth stage, say approximately one month after seeding, contributed to a failure in realizing the high
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productivity. Appropriate field management includes irrigation after seeding (leaving seedlings above
water). water management and fertilizer application after germination and timely herbicide spraying. The
high vield rise tfrom St/ha to 6tha by direct sowing requires some factors other than rice cultivation, like

adequate field leveling, proper maintenance of tertiary drainage canals and so on.

Table 4.1.8 Variable Costs and Rates of Return of Improved/Conventional Rice Cultivation Techniques

Cultivation | [echnolog - \‘Llr‘mh.lf wost Yicld Giross bonetl Net benafi \I‘(::‘;—'LZI‘:I
Num. method level Variety (:\( ! 1tonha) ((;;B) (i:\m) e N Retum
(x 107 Muhay {2100 8T hay {x FO7 N ha (MRES
1EACT e lmproved  |Alvorada M40 792 67 3 R - - -
EACD P Improved  |Farox 3440 47 46,52 1252 - - -
EACS I'p Impreved  [IRGAHDG 3440 A6l 47.65 1326 - - -
EACH " Improved |ITA312 3440 190 o714 RIS - - -
EACS TP Improved  [Macassane 3440 730 6250 2806 - - -
337 e [raditional  [No FSG{ITA312Y 3150 270 2285 -49.55 - - -
D364 e Traditional |[No FSG{LITA312} 3068 280 2380 (.88 - -
3365 TP Traditional  |No FSG{ITAII) 30.68 RE 200 SRR - - -
539 TP I'raditional  |No FSG(ITA31Y) 2R 150 2125 -h.B6 -
Da0E BC Improved  |FSG (11 A312) 2075 4.30 3033 9 80 - -
329 BC Improved  |[FSGITAID) 2675 330 28058 130 -
D=3 L5 Improved  [IRGAG09 2289 44 3178 IR H - -
D11-5 138 Improved  HTTA3]2 2289 A4 4336 2247 - - -
5.1 LS Improved | Macassane 21.89 645 5185 3290 .44 142 0,499
135-3 I% Improved  IRGA0Y 21.89 383 3259 1070 - -
50 s Improved  [Abvorada 2189 487 4140 19,31 - -
11-1 LS tmproved  [Abvorada 21.89 6.03 S14a 26.56 - - -
1312-1 1.5 Improved  [ITA312 2189 480 4158 19.649 - -
D122 LS Improved | Macassane 2189 348 AT 7.67 - -
D12-3 Ly Improved  |Farox 21.89 317 43,93 22 - - -
13-2 BC Improved | Macassane 20.75 304 5049 29 -
13-4 BC Improved  [[RGA409 20,75 +.60 3911 1836 - - -
Ns-3 B Improved  [Farox 2075 6.09 3175 3100 - - -
057 BC Improved  |Alvorada 20,75 5.02 4264 2189 - -
D12 BC Improved | Alvorada 20.75 A 5138 3183 1.26 12.22 970
D11-4 BC Improved  |[IRGA409 2075 4.50 3873 17.98 - - -
D116 BC Improved |ITA312 20.75 3497 S0.73 26598 - - -
D124 BC Improved  |TTA3I2 20.75 5.63 47.82 27.07 - . -
D23 BC [mproved  |Macassane 20,73 124 27.57 6.81 - - -
Di2-6 BC Improved  [Farox 20.75 406 34.51 13.76 - - -
D510 BC Improved |FSG({ITA3L2) 1949 4.60 3910 19.61 367 13.34 364
30t BC Improved |FSG{ITA3I2Y 19.49 3.50 29.75 19.26 - - -
D225 BC Traditional  [No FSG{ITA3I2) 1939 21 2312 373 -
D1214 BC Traditional |No FSG{ITA312) 19.39 256 2170 2.37 - - -
D220 BC lraditional  [No FSG{ITA3T2) 1622 2.04 22,44 6.22 - - -
1142 BC lvaditional  |No FSG (I'TA312) 15.83 2,60 2210 627 - -

Note: cultivation method; TP: transplanting, BC: Broadeasting, LS: Line sowing
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4.1.2 Training in the rice cultivation techniques of transplanting for extension agents and FSG
farmers

A total of fifteen training courses attracted a total of four-hundred and seventeen people for the rice
cultivation techniques of transplanting from 2011 to 2014. These courses were held for FSG farmers in
target arcas for transplanting, namely D5 and D6. These courses covered the basics of transplanting
techniques, and furthermore including OJT on rice nursery, seeding, regular planting, mechanical land
preparation and puddling. Due to the flood that oceurred in January 2013, fifty FSG farmers in D5 shitted
the planting method for the 2013/2014 cropping season from transplanting to direct sowing, where sixteen
FSG farmers in D6 decided to give up on rice for that cropping season. They were deeply concerned with
the possible reoccurrence of the flood during occasions where there was a high water level, as the repair
work on the secondary drainage canal next to the field was not compieted. These changes and decisions
limited the resources available to hold training courses for extension agents and FSG farmers on the rice
cultivation techniques of transplanting. The training sessions used the trial fields set up for a variety of tests

in EAC property. The training courses held from 2011 through 2014 are listed in the Table 4.1.9.
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Table 4.1.9 Training Courses for the Improved Rice Cultivation Techniques for Transplanting

oot
Name of e Course Eaite Participant Targer Participants Remurks
articipants
‘“ Machinery aperator o HCTF,
amd orepacation by power tiiler . . , Opcrition of pewer tiller and Fand preparatinn
Famd pregaos 18 Ot 200) 4 SDAL ad 1DA 2 1echnicizn o b m prep
LE power tiller? I AC M power Lidler
. Machiten aperater of HICEP,
|and preparation by tractor (OFT - 5 . K . .
e ) 13 Nn 20t ) SDA and FDA 2 techoician of fhand prepardition by tacter and artachment
tractor and antackimenty AL
Basic techmigues of transplaming 35 N, 200 19 Projeet £ P, extension wgent, Rasic hnowledae ol tmnsplanting rice
I3NmL 2
e cultivation technicain of AU and MIA cultivation
Case studv ab sl seale rice < A Fazeosion agent. teehician of
i 25 N, 2011 14 o N Sovall seal mee cultisatien
cultivation in Ghana EAC and MIA
NMechanized land preparation JOTT . Fxtensien agent. 1 AC technician L
~ ) prep 28Ny 2 33 o . Plasing and rotany cuitivarion
Tl preparation) and FSGrember tirmer (240
X X I seension agent, AU technician.
Sursery preparation (<F 29 Nov, 3L RN i | T \ Preparation of pursesn gand sed sowing
SCe e ber Banmees (201
. . - . . I xtensian apent and eehnivizn Mechanized rice caltivation rechnigues and
Mechanized rice cultivation F e, 2001 13 R = X 4
of AU Hiaintenance af machiner
Technigue tor high vielding of
Leanaplanting rive caltivation 15 Dee 7011 15 praject O P estension agent, Yiekl surver. seild component. ighvichling
techmeain of FAC and MIA techniques
Landpreparation for transplanting Ftension apent. EAC techniciin,
jee cultivation (OFT puddling N FSGomember Barmers (240 . . . -
rice ¢ P v} 19 Dee. 2001 32 =0 Puddling by power tller leveling of 1icld
Ueansplapting of mansplanting rice Pxtension agent, FAC weehnicain,
cultivation 1O transplanting) 19 Dee. 2011 - ISG member Farmers (203 Line planting, plant density. guahiy o
soedling
. Fatension apent. Fomers of DTL Varicty chasaeterisitios of promissing sariviy
Field day af variety 32 Mareh 2013 03 ik ’ f ¢ :
N2 15 and 160 at DT svanety vertficanion plot of fransplaning
Variely characienstios of promissing . o R R R
. . . . Bxtensivar agent. FSG tarmers of - Results of variety tnal and eharcteristties of
variety for transplanting rice 10 July 2013 27 ~ . o
. DIE DL DBS and 16 Promissiy vancty
caltivation .
Improved rice cultivation Extensionagent, Lider farmers of [,cctu.ru ol m}‘“”““‘ uu-c CUIU\HEM”
. 7 beb, 2014 18 5 teehnigues of fransplanting and disect sowing
technigues S .
ues by L1
Field day of transplantingrice . N . R e Varicty characteristies ol prontissing variety
. 1T March 214 ] FSG membar finmer of (3 and D6 L , . )
cultivution al FAC Geld fvariety triai plon
Varicty characteristics and grain production
Improved rice eultivati . . o ol promissing varicty of tansplanting. result
mproved nice cultivation . FSG member farmuers of D5, 10, o o X .
“ 3 July 2014 Hs ” al verification of promising varicty ol direct
technigues N1 and 2 . i A
sowimg, and viehd ol demuonstrition phv o
direct sowing
417

Note: *t1yand (2) vverlaped with direct sowing training

Training courses designed from 2012 onwards were aimed at the introduction of promising varieties
paralie! to the improved techniques. Farmers are usually conservative in accepting new techniques, when
they have been practicing already established rice cultivation technigues. So extension efforts on the

mproved transplanting cultivation techniques were combined with the introduction of new rice varietics, as
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it was thought to be more welcoming by those conservative farmers. So the Project organized a Field Day
at verification fields in DIl in 2013, in order to consider the attributes and productivity of these new
varieties. According to a questionnaire survey to understand the degree of farmers’ interest toward the target
variety, it was found that farmers answered that they became more and more interested in other varieties
than [TA312.

Table 4.1.10 Degree of Farmers’ Interest toward Promising Varieties

Famer's preference Criteria (num. of farmer)
vanety ::::r(:ll Yo Mz:;r;ly Price yi[c{lidgilrllg Palatyabi]it Cirain size Pa:;i-zle Other

Alovorada 5 23.8 1 2 5 2 3 1 1
Farax 3 14.3 0 2 2 0 2 0 0
IRGA 409 4 19.0+ : 4 3 1 1 0 1
FEA 312 I 524 3 4 7 1 2 1 0
Macassane 13 619 0 3 i 0 2 3 i

5 15 25 4 10 5 3
Note: *1; Total num. of farmer answered:n = 26

New verification fields had been scheduled to be established in D5 and D6 as of the year 2014, in order
to compare regular planting and random planting using four different rice varieties other than 1TA312.
However, duc to the flood of January 2013, FSG farmers in D5 changed from transplanting to direct sowing

and FSG farmers in D6 gave up on rice cultivation. Consequently, this plan was not realized.

4.13 The establishment of demonstration fields for the rice cultivation transplanting techniques by
trained extension agents and FSG farmers

Beginning with the efforts in 2011, one FSG each in D5 and D6 was established, with a total of twenty
farmers as members, ten members in each group. The establishment of demonstration ficlds started in 2012,
with a total of 10ha all together, with 0.5ha at each location, being set up as demonstration fields. The
techniques demonstrated were transplanting cultivation, the conventional scedling nursing method,
utilization of thirty day old seedlings, conventional transplanting (random planting), weeding and fertilizer
management (urea 100kg/ha, applied on three occasions, first time: 50% of urea at the time of seven to ten
days after transplanting, second time: 25% at the time of seven to ten days after the first application, third
time: 25% at the time of twenty to thirty-five days after the second application). There were no significant
constraining factors against rice cultivation during the year 2012, and an average yield of 5.99tha
(demonstration fields in D5 and D6) was recorded, marking a good start for extending the improved rice
cultivation techniques of transplanting that were developed during the first phase (please refer to the
Appendix 6 for the record of these demonstration fields).

In 2013, the number of FSG and registered farmers increased. The number of FSG in D5 became two,
increasing members to twenty-six farmers. In D6, the number of members increased to sixteen. The
demonstration fields were established in a total area of 21ha with forty-two farmers’ fields in D5 and D6,

the target areas for transplanting. However, the flood in January 2013 affected all of these forty-two fields
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with extensive damage soon after the transplanting took place, and so these were not harvested. The
transition of demonstration fields for the improved transplanting technigues since 2012 is shown in table

4.1.11 (please refer to Appendix 6 for the locations of demonstration fields in detail).

Table 4.1.11 Transition in Numbers of FSG Group and FSG Farmers in Target Areas for Transplanting

2012 2013 2014
[rrigation block Remark
No % No % No. o
No ot FS(G 1 O 2 200 0 0 Dircet sowing in
D5 No of farmers 10 0 2% 260 0 0 2014
Area (ha) 3 0 13 260 il 0
No of FSG 1 0 i 100 1 100 Suspended rice
D6 | Noof farmers 10 0 16 160 16 lop  [cultivation in
Area (ha) 5 0 8 160 0 D
No of FSG 0 3 150 1 30
Total No of tanmers 20 ] 42 210 16 ]
Area (ha) 10 0 21 210 0 0

Since the harvest in 2013 was not possible due to the flood damage, the verification fields, set up for
variety comparisons on six varieties for transplanting and established in DIl and D12, were used as
demeonstration fields for the improved transplanting techniques, so that the trial to extend the cultivation
techniques to extension agents and FSG farmers could still be conducted. In 2014, it was difficult to cover
labor cost for transplanting in D5 because of the flood the previous year. So a series of discussions was held
among FSG, Project managers and other involved personnel, and they reached a decision to set up some
demonstration fields for direct sbwing techniques. As for the D6 area, the Vala Il canal, located next to the
fields, was damaged by the flood at its outlet point into the Limpopo River. Since this canal was not
completely repaired, there remained a possibility of flood reoccurrence and farmers in D6 reached the
consensus that they would not be cultivating rice that season or setting up the demonstration fields.
Consequently, the trial fields set up in EAC property for variety comparison was substituted as
demonstration fields for the improved rice cultivation techniques for transplanting. The location detail of

these demonstration fields in D5 and D6 are shown in figure 4.1.5.
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Figure 4.1.5 Location Map of the Demonstration Fields in D3 and D6

4.1.4 The training program for the rice cultivation techniques of transplanting for non-FSG farmers
with the initiative taken by extension agents and FSG farmers

Again, the flood caused such serious damage to the D5 area and FSG farmers in D5 decided to shift their
seeding method to direct sowing, where the initial financial investment is relatively small. FSG farmers in
6 also had to make a decision since the drainage outlet flap gate to the Limpopo River of the secondary
drainage canal {Vala I1) next to the field was not repaired, leaving open the possibility of flood reoccurrence
in the instance of the water level rising. Therefore, rice cultivation in 2014 in D6 was not done. Under these
circumstances, regarding the transplanting of rice cultivation within the Project target areas, the
demonstration of the improved techniques of transplanting at FSG fields was not realized as of 2014, except
in the trial area of EAC for variety comparison.

The disastrous flood was first noticed with an inundation in the town of Chokwe at nine o’clock in the
morming on January 23, 2013. The water level rose quite rapidly soon after that, and by the evening of the
same day, the water leve! reached approximately 1.5m even in the central areas of Chokwe. This was the
beginning of the flood which caused such a severe damages to not only the Project target transplanting
areas of D5 and D6 but also the Chokwe Irrigation Scheme as a whole. The next moming, the morning of
January 24, the water level had lowered to approximately 80cm in the central area of Chokwe, yet the fields
in D5 and D6 were still completely under water. As for the DIl area, although the access route to
Massavasse was flooded, flooding of the fields was not confirmed. The access route to Conhane in the D12
area was not flooded. The condition of and the damage to the fields in the Project target areas of D5, D6,
D11 and D12 is listed in the Table 4.1.12.

The fields in two Project target areas, D5 and D6, were 100% under the water and paddy fields were full
of muddy sediments. The duration of the flooded state was unknown, but it is assumed that fields in D5 and

D6 were under water for about one whole week. The water lever on the next day of flood*s occurrence
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(January 24, 2013} seems to be between 70cm to 100cm in the photo.

® There were no target fields damaged by complete inundation in D11 and D12. There was a shortage

of irrigation water due to the damage to the irrigation canals.

® Almost all of FSG farmers in these four areas are showing their intention to cultivate rice next

cropping season (as of January 2013)

® Farmers in D5 and D6, where the inundation damage was so severe, began cultivating maize and

kidney beans in March and April.

Table 4.1.12 Damage Condition of the Flood of January 2013

lotal num.

Cause of damage

Farmers' intention

{num. of farmer)

Bloek] farmers d;::::;jl;(:) Mud Washing Abandon L'ey apain F‘:u_‘mcrw\_[r} No idea Remarks
answered accumutalion out licld DEXt season I'IL\Tl::;M\I'I what (o do
133 Jo 90.8 100 t 0 le 100.0 0
D6 16 100.4 106 0 0 16 6.0 1]
DU 13 243 1] 0 0 12 923 0 Shartage of waler
M2 10 0.0 1] 4] 0 10 100.0 o] Shortage of water
65 33.8 - 64 LA ]

In order to study the economic influence caused by the flood in the Project target areas, the income from

rice cultivation was estimated. The income was estimated as follows: for the farmers in D5 and D6, who did

not have any harvest, the amount invested (labor, materials, etc.) before the flood was considered as income

and for those farmers in D5 and D6, who harvested, the cost from seeding to harvesting was added up and

subtracted from the post-harvest revenue. Moreover, any flood damage of livestock, food and agricultural

materials, etc. were converted into the paddy value, which added up to be between 1.35t and 2.05¢. This is

assumed to be equivalent to the loss of one whole rice cultivation season. This flood damage assessment

does not include any damage to residential buildings and home furnishings. Some farmers may have been

in debt after the flood. If all of the real damage were to be considered, it can be assumed that the flood will

have had quite a serious economic impact on target farmers.

Table 4.1.13 Estimation of Flood Damage upon Family Finances of Target Farmers

Unit: Mt/ household

Item D5 (26) D6 {16) DNL(12) D210y

Istimated income loss of rice

Lo 5,760 ' 5,638 4,471 16,516
culiivation
Values (.1t"damage (fm?d, tivestock 11,310 11.804 6,965 0
and agricultural material)
Estimated total loss 17,070 17,443 11,436 16,516
Loss equivalent to paddy (ton} 201 205 1.35 1.94

Note: { ) at Irrigation block indicates the number of farmers.
Price of paddy = 8.5 Mt/kg
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4,1.5 The training sessions for farmers obtain knowledge about the management and maintenance
of irrigation facility as well as water management

(1) OIT for Participatory Facility Rehabilitation Works by Farmers’ Group

1) Information from Farmers gained through Interview in 2012

Obtained information from farmers through a few interviews in May/June, 2012 is as follows.

D5 Area: “Drainage is the largest problem. We hope dredging of drains by HICEP equipment. After
that, we maintain them by ourselves. Along D5 secondary irrigation canal, leakage water is stagnant.”
(Nelson Mandera Association).

D5B Area:  “Drainage is the largest problem on facility operation and maintenance” (FSG).

D6 Area: “Drainage is the largest problem. In particular, drain outlet (flap gates crossing the Defense
Dike were damaged.) of No.2 Main Drainage Canal (Vala 2) to the Limpopo River was placed higher
than the condition before repair. Slightly upstream of the Defense Dike, another deteriorated gate
structure was placed, which is bottle neck to drainage flow. In case of heavy rainfall, water level of
No.2 Main Drainage Canal is often too high to drain excess water smoothly from farm plot through

tertiary drainage canal. We hope solution of the problems.” (FSG)

D11 Area: “Drainage is a problem. Repair of tertiary irrigation canal or concrete flume can be done
mostly by ourselves.” “Planted rice seedlings in a plot were totally damaged without harvest due to
flood in January 2012, Improvement of lowered flow capacity of a tertiary drainage canal is desirable.”

{ Aredonze Association)

2y  Measures in D5 Area in 2012 and 2014

Since drainage route that farmers’ group pointed was not easy to see and to confirm due to heavy
vegetation cover, discussions with the group were carried out to seck an approach method. Based on the
discussion results, the farmers’ group cleared the vegetation along the drainage route of about 1.4 km by 5
days works of total 14} person-days in June, 2012. The route includes reverse gradient part and irrigation
canal used as dual purpose canal in a part. From such findings, it is considered that the drainage route is not
effective as it is.

Checking again surrounding site conditions with the group, taking the team owned information in rainy
season into consideration, and discussing with the group, construction of two drain culverts crossing farm
road was decided to be done. For easy works to construct culverts, polyvinyl chloride (PVCY) pipes (300
mm in diameter, 5.8 m long), being lighter comparatively, were selected. The pipes are set not so deep, so
they were covered with concrete against tractor and other impacts. Number of participated people to the
works is 51 in total for 7 days in June and July, 2012. The works can be applied at sites of similar conditions
and were performed as one of on the job (OJT} trainings.

In 2014, additional drainage (actually used as dual purpose canal) improvement works were conducted,
including soil digging or dredging by tractor under control of PROMPAC, soil removal by FSG, drain pipe

culvert setting as wel! as another drain construction and so on as in Figure 4.1.19.
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Prepared by PROMPAC Consultant Team Source of base map: HICEP
Figure 4.1.6 OJT for drainage improvement in D5 Area in 2012

3) Measures in D6 Area in 2012

The target tertiary drainage canals were designed to connect and drain to No.2 Main Drainage Canal
(Vala 2) and some of the drain outlets were probably constructed before, though the drain outlets are not
confirmed fully now. Based on the reconnaissance survey and satellite image (Google Earth), it is judged
that the drains pass through low land or swampy old river channei course covered with bushes like cattail or
bulrush. As the drains were not seen and conditions were not known in the low land, selected approach was
clearing of the drains in discussion with the farmers group. After 5 days clearing by a total of 142
person-days in June 2012, the tertiary drains became seen and recognized. At the same time, it was found
that drain outlets to the Main Drainage Canal were not functional, with thin (about 20 cm wide) and
shallow (about 50 cm deep) ditches partly dug crossing the maintenance road of No.2 Main Drainage Canal,
to which drainage water flowed in as little flow.

From above, improvement of the drain outlets, being requested to be made by the group, was decided to
be done by themselves as OJT in corporation with the Project including HICEP, EAC and SDAE.
Considering ease of procurement and construction, PVC pipes (D 300 mm, L 5.8 m) were used for drain
outlets of 6 tertiary drainage canals as illustrated in Figure 4.1.7 Also, a PVC pipe (D 150 mm, L 6.0 m)
was employed for drain outlet for surplus irrigation water at the end of a tertiary irrigation canal. A gate box
was installed at each drain outlet to stop reverse water intrusion in case that water level of the main drainage
canal is higher than that of tertiary drainage canal. Such construction methods that are familiar with the

farmers and the agencies, were selected as much as possible. Reinforcement bars were not used for the gate
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hox made of concrete blocks and mortar. In total 88 farmers participated for the drain outlet works in 12
davs in June 1o July, 2012.

Dimension of Drain Outlet Culvert: In accordance with the report of “Consultancy Services for Studies and

Supervision of the Rehabiiitation of Main Drainage System and Sccondary and Tertiary Infrastructure at
Chokwe trrigation System, Design and Tender Documents, January 2010, Consultec, cec and Ingerop”, a
design unit drainage discharge of 5.6 lit's'ha (24 hour rainfall = 80 mm, runefl coetlicient = 60 %,
alfowable inundation period = 50 hours) was used in the report in 2004 by BRL ingenierie. After experience
ol 2012 flood, HICEP has an idea that the unit drainage discharge is too small and it should be revised. In
this report, it is assumed Lo be 10 Titer/stha, Drainage area of concermed tertiary drainage canal in D6 area 15
estimated at approximately 13 ha (650m x 200m), then design discharge at the drain outlet ts calculated 130
lit's. Cross sectional area of pipe of 1) 300mm being about 0.07 m”, flow velocity is estimated at about 1.9
m/s, which is lower than allowable maximum velocity (3 m/s). Velocity head may be around 0.18 m and
head loss is estimated to be about 0.3 mat the outlet. In 16 area, soil cover thickness is more than 0.6 m.
Hlence, use of PV pipe with diameter of 300 mm is not problematic. When large excavators pass over the

outlet, they should pass cautiously to avoid any large impact against the pipe.

ssasnnnena Tertiary Drain clearing

] Drainage Outlet

Source of base map: HICEP

Figure 4.1.7 QJT for drainage improvement in D6 Area in 2012

4y Measures in D1 Areain 20172

Based on interview intormation in the ficld in June 2012, maintenance measures of the irrigation and
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drainage facility were discussed with tarmers”™ group and SDALE extension worker, Further, through field
Jisits. four (4} tertiary irrigation canals (R11, R20. R22 and R4S in DT arca) were selected for repair by
farmers themselves. Also, a tertiary drainage canal of about 1.0 km long was decided to be cleared and
dredged by the farmers group. In cight (8) davs. 131 tarmers in total took part in clearing and dredging of
the tertiary drainage canal.

U-shaped reinforced concrete flume of 4 m long is basically used for the tertiary imigation canal,
According to the extension worker and farmers, Portuguese ume of about 60 vears old is stronger than
new flume made in rehabilitation works around 10 vears ago. The former lumne has dense distribution of
reintorcetment bar and its aggregates are ot a better quality. The farmers say that spare tlumes can be

transported by cattle or some way and are usable where necessary.
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Tertiary Irrigation

Cuanal Repair
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Figure 4.1.8 OJT for irrigation/drainage tacility mamtenance in 2012 in D11 Area

5)  Analysis on water management problems in D11 area (southwestern part)
+ Land use

Including salinity damaged areas and swampy poor drainage arcas, problems here are also those of the
whole Chokwe Irrigation Scheme. New land use planning considering present conditions is desirable.
Construction of large scale secondary drain network in DI3 by Wanbao suggests one of the land
improvement approaches.

In addition to original use as agricultural land, change of the land use to designation for fodder or grass
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“land, pasture, fish pond, water surface or swampy area as wild bird habitat, and combination of various
environments are expected to be studied. Excavated soil for fish pond may be used to make higher
embankment space, where flood shelter can be constructed as one of disaster prevention plan. Tree planting
on the embankment or along road to make shade is an idea.

- Road improvement
Such improved road as uscful in the rainy season is desirable.
+ [rrigation canal

[n near future, as actual irrigation area increases, balance between water supply and demand may be
tense, and both secondary and tertiary irrigation canals are expected to be functional as designed.

Tertiary irrigation canal was mainly constructed as flume and some of them are used continuously. On
some tertiary irrigation canals, flume type is used at the crossing with main drain only, and two earth canals
made by farmers are used for irrigation along both sides of the original flume line. In such case, farmers
informed that carth canals can distribute water more quickly. It scems that earth canal can be treated more
casily by farmers. Surplus irrigation water should be drained to secondary drain.

+ Backwater by V43S Secondary Drainage Canal (Secondary Drain)

Surplus water of rain and irrigation in southwestern part of Dil area, through tertiary drainage canals,
collects to V43S secondary drain (V8 in the Basic Design Study 2001) and flows down to Main Drain 5
(Vala 5) in the plan. In June 2013, water level of V43S was rather high near concrete slab of small bridge
around planned demonstration farm for the next cropping scason. Field plots adjacent to the secondary
drain are partly inundated and stagnant water is seen in the tertiary drains near the secondary drain due to
hackwater of the secondary drain.

- Relation between paddy yield and distance from the secondary drain
Simplified paddy yields in 2012-13 season in the D11 demonstration farm are obtained from Figure 4.1.4

and shown in Figure 4.1.9.

g Paddy Yiekd (t/ha)
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Note: Above fick! block is simplitied from Figure 4.1.5

¢ 500 1000 m
L |

Approsnate distance fromSccondary Drain V43S (m)

Figure 4.1.9 Paddy Yield by Distance from Secondary Drain V438
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As in Figure 4.1.10, profile of the tertiary drain is sloped downward with slight undulation.

Relation between the yield and roughly estimated average distance from V43S secondary drain is
presented in Table 4.1.14 and Figure 4.1.10. Though the vield is a result from plural factors, it seems that
the approximation and correlation coefhicient of 0.79 suggest effect of the distance to the yield. Leave of
every 100 m from V43S may increase the vield of 0.18 t'ha in the condition. There seems two groups
divided in the middle or by the distance, namely less than 500m with less than 2.5 tvha, and more than
500m with more than 2.5 t/ha.

This relation suggests negative effect of backwater from V43S, Drainage condition is worse near the

drain. 1t is noted that drainage condition is not always worse near drain in general.
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Table 4.1.14 Yield vs Distance Figure 4.1.10 Correlation of Distance and Yield
Relation between paddy yield and level difference between paddy field and drain water level

Above correlation between the distance and the yield in Figure 4.1.10 suggests that difference between
paddy field ground level and water level of the tertiary drain increases as the distance becomes longer at the
time of direct sowing.

V43S Secondary Drain (SD)

V43S SD flows along southern border of D11 west area, starting from left (east) side of Canal Direito to
Vala 5. According to information of farmers and extension staft in 2013, an Indian company (Global Agro
investment LDA) raises up water level of the drain to take the drain water for irrigation of a part ol D12
area near Vala 3, in the rainy season by putting sand bags or so at the gate of outlet of the drain and a road
crossing. Also, it is informed that in the rice cropping season, water level of the drain is higher than now.
This worsens drainage condition of the southwestemn part of D11 area. This heightening of drain water was
not happened in 2013-14 rice season.

A staff of the company explained that it is necessary because their field cannot take irrigation water from
D12 Secondary Irrigation Canal (SIC), of which canal bed longitudinal slope is reverse near the fields. Site
check result seems to support the explanation. It is also observed that water level of 12 SIC was not
sufficiently high against some of the intake gate sills for tertiary irrigation canal. Clearing and cleaning as

well as sediment dredging are required for not only D12 but also D11 area.
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6) Measures in D11 area in 2013
+ Training subject in June-July, 2013

Through interview and so on, it is made clear that for farmers in D11 area, the most serious problem is
poor drainage. Unstable intake of irrigation water due to lack of flume at drain crossing is also serious
problem, In 2012-13 rice cropping season, FSG and the consultant team experienced unsuccessful
germination of seeds just after direct sowing due to inundation in some of the plots. Some farmers tried to
drain such inundated water on the field to tertiary drains by ditch crossing farm road, but only incomplete
drainage was attained.

Based on the above, improvement of on-farm level drainage and irrigation facility in the planned
demonstration farms in D11 area was selected as a subject of the training.

As in Figure 4.1.10, two tertiary irrigation canals of R12 and R14 were expected to supply irrigation
water 1o selected demonstration farms of DI area in 2013-14 rice cropping season. These canals are
branched ofT from D11 secondary irrigation canal and cross No.7 main drain (Vala VI1), then reach to the
target field block. At the crossing, a flume (4 m) of Ri4 and two flumes (8 m) of R12 fell down and missing.
In order to keep stable water supply to the demonstration farms, gain of flow capacity at the crossing was

also decided to be one of the training subjects.

- Implementation of training

The training was implemented as OJT at site for a month in July 2013.
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Tertiary trrigation Canai: crossing Main Drainage Canal No.7
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Construction of Drain Pipe Culvert {in dry seasan]

Constructian of Brain Pipe Culvert tin wet season]

Figure 4.1.1F QIT for irrigation/drainage facility maintenance in 2013 in D11 Area
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Tertiary irrigation canal

As a result of discussion with FSG and extension ofticer on repair at crossing of R14 tertiary irrigation
canal with Main Drain 7 or Vala VIL it was decided that a precast concrete support be instatled and a flume
be replaced manually atter transported by tractor. R14 canal covers a tarm block (about 32ha) or two field
blocks. where a part or 25ha of planned demonstration fields is included. For such case that this method
would not be adaptable due to difference of interval between supports and flume length or difficulty in
manual treating of the flume, an optional method was prepared using 2 polyvinylchloride (PVC) pipes of
160 mm diameter (This option was not selected finally.).

As for precast concrete support, at least 3 types are observed, out of which the largest one was used with
4.5m long and approximate weight ot 570kg. Length and approximate weight ot the tlume are 4m and
430kg, respectively. One of the reasons why the training was not always done eftectively, is that there are
few spaces around the sites to store the PVC pipe of 5.8m length, and the tractor must transport the required
pipes each day. Also, those cement bags that are used other days should be stored in rice mill house or
SDAE warehouse, so frequent purchase, transportation, loading and unloading are needed. resulting in
delay of sending materials to site sometimes. If the works are done in the rainy season, etlectiveness may be
much lower due to poorer road condition.

Main work items of the training were collection of the main drain information, transportation of concrete
support and tlume, sand bag preparation and distribution around the support base, excavation for the base,
adjustment of length of the support (4.5m to approx. 3.5m) and installation, form setting using divided old
flume, transportation of concrete aggregates (sand and gravel), manual removal of excess water and input
of mixed cement and aggregates, cure, timber transportation, scaffolding and flume setting, and
disassembling of scaffolding.

Sudden and repeated participation to village ceremony by one of the core farmers delayed the works
about 4 days. Shortening cure period of the support base concrete a day, the repair was completed within
just the limit of time.

R12 tertiary irrigation canal supplies water to another farm block, where remaining 7 ha of the
demonstration fields were included for 2013-14 rice cropping season. Of the main drain, water depth was
1.0 - 1.5 m, and an old concrete support lies in the water. Base concrete for the support was up to near the
water surface. [nstallation and reuse of the concrete support were considered, but it was judged impossible
by manual work within a limited short time. Though durable period is shorter, assembled timber support
method was selected as easier one. To repair missing two flumes, double of two pipes connection (total
4nos, p160mm) was employed as comparatively light superstructure.

Major work contents included transportation of timber and pipe, assembling of timbers for support, pipe
joining and setting, fixing and water stopping at pipe ends by concrete, increase and strengthening of timber
support through re-use of scaffolding timbers used at R14 crossing.

The OJT was completed just within the time limit or on July 30, affected by the delay of above R12
works.

Tertiary drain
Based on discussion with FSG farmers and extension officer in D11 area, improvement of tertiary drains

related to the demonstration fields in 2013-14 rice cropping season was implemented. Target drains are 2
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drains in D11 arca.

HICEP has not yet named the tertiary drains, so tentative names are used here.

Tentative name of tertiary drain in D11 area; west drain (about 950m) is between R12 and R14 canals,
and east drain (about 950m) lics between R14 and R16 tertiary irrigation canals. Both drains flow from
north to south and join secondary drain V43S, which flows eastward and reaches main drain 5 or Vala 5.

Improvement of the target tertiary drains consists of combination of clearing and cleaning, tractor
plowing and soil removal, manual soil removal, manual digging, construction of cross drain or drain pipe

culvert that crosses farm road or wide soil deposits, and so on.
]
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Figure 4.1.12 Drain Pipe Culvert

The cross drain is composed of PVC pipe of ¢160mm and drain inlet box made of concrete blocks and
mortar. In total 13 numbers of the cross drain were constructed by July 30, of which 11 are in D11 area and
2 are in 1312 arca. Additional 2 drain pipe culverts were constructed by EAC staff later in the rice cropping

season in 2012-13.

7)  Measures in D12 area in 2013 _

In D12 area, sight check was carried out but time was not enough to interview to farmers in a 2 months
period from May to July, 2012.
+  Training subject in June-July, 2013

Through interview and site observation, it is informed that for farmers in D12 area, the most serious
problem is poor drainage. In 2012-13 rice cropping season, FSG and the consultant team met the same
unsuccessful germination of seeds as in D11 area, just after direct sowing due to inundation in some of the
plots. Some farmers tried to drain such inundated water on the field to tertiary drains by manually dug
ditches, but only incomplete drainage was attained.

Based on the above, improvement of on-farm level drainage facility in the planned demonstration farms
in D12 area was selected as a subject of the training.

For D12 area, it is judged from farmers’ information and sight check that no particular repair work is

necessary but minor works at the time of cropping. Therefore, repair work was not carried out this time.
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Figure 4.1.13 OJT for drainage facility mainienance in 2013 in D12 Area

Similarly as for D11 area, target tertiary drains in D12 area are given tentative names. In southern area
from D12 secondary irrigation canal, tertiary drain of the most western side along the fields is called west
tertiary drain (about 620m) here, and next or ¢ast one is called east tertiary drain (about 950m). East side of
additional demonstration fields in Ramal 7 is tentatively named additional tertiary drain {about 950m).
Before the training, the additional tertiary drain was not identified on the ground except for northern part of
about 200m long. A farmer mentioned that the drain was re-filled soon after the construction of Chokwe
Irrigation Scheme. However, it seems hard to confirm details of the history. [n this area, there exists V465
secondary drain along northern side and V47S secondary drain along southern side. Both of the secondary
drains flow east and join main drain 5 or Vala V. Farmers informed that middle portion in the field blocks is
higher and drainage water separates to northward and southward, except for west tertiary drain, which
connects only to V46S. Design of the drainage system also suggests this matter and the drain profile in
Figure 4.1.13 shows the matter clearly.

Improvement of the target tertiary drains consists of the same combination as in 0), except that tractor
plowing was performed only for the additional tertiary drain. The cross drain is composed of PVC pipe of
@160mm and drain inlet box made of concrete blocks and mortar. Two numbers of the cross drain were
constructed by July 30.
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%) RI and R3 Arcas
Since rehabilitation works by IDB finance have been going on in Rio Sector including R1 and R3 areas,

the areas are not selected as target of OJT for maintenance works.

9) Training on Maintenance of Irrigation and Drainage Systems, and Issues on OJT

This training was conducted in the meeting room of SDAE on July 4, 2012,

HICEP presentation and the followed discussion

in the training meeting, HICEP presented irrigation and drainage systems, maintenance of the systems,
waler management issues of tertiary irrigation canal, improvement of tertiary drainage canal and drain
outlet and so on. Based on this presentation, an active discussion was carried out including the items
mentioned below.

In response to concerns of farmers’ group on maintenance works of No.2 Main Drainage Canal and
tertiary irrigation canal {flume), HICEP stated “dredging by excavator along No.2 Main Drainage Canal
will start as of next week (on around July 10, 2012)7, “repair cost of U-shaped flume is high”, and “Chinese
government’s preparation for a plan of 10,000 ha rehabilitation. On leakage from flume joint, an opinion
suggested possibility of two cases, namely farmer’s fault case and non-farmer’s fault case. On the flume
repair, HICEP explained that HICEP was sometimes out of the process. HICEP mentioned its preparedness
for intervention Lo maintenance issue of secondary drainage canal along left (north) side of D11 Secondary
frrigation Canal. HICEP put stress on talking between HICEP and farmers, and noted that for farmers it be
no need of waiting for this kind of meeting but should contact to HICEP anytime.

Countermeasures against damage to irrigation facility by cattle and handrail to bridge on Direite Primary
[rrigation Canal near D6 Intake were requested. “The cattle are necessary for animal traction, and they
can stay on the road. In case they come into irrigation facility, penalty 1s MT 3,000/each.”, a farmer said.

A question came out, “In D12 area, only two farmers use land (4 ha) in a filed block of 16 ha.
Maintenance is difficult in such case. What plan or idea does HICEP have for unused land?” HICEP
answered “There are such cases. Infrastructure (Jand) tax of 600 MT/ha/year will be collected to avoid this
situation.” SDAE added the starting date of August 2012 and mentioned “Farmers should get together or be
organized for maintenance of infrastructure.”

A question of one of the farmers’ leaders is “HICEP/SIREMO maintained secondary and tertiary canals
before, and what would be new if we pay water fee”” HICEP answered “At that time SIREMO was
responsible for all irrigation system. Now HICEP should be responsible for primary/maim and secondary
canals”™

Regarding the flume damage, a comment is that someone takes iron and concrete as his construction
material. And an opinion followed “Those persons who damage flume for construction purpose shouid be
fined 8,000 MT/flume.” Against a complaint that sometimes snake stays under replaced old flume, SDAE

responded “"Let leave/dispose such flumes™.

. Presentation on OJT for maintenance of on-farm level facility by the Consultant Team
- D5Area

OJT activities were introduced and some questions on the informed drainage flow route were presented.
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Continuation of maintenance works is requested to the farmers’ group.

- D6 Area

OJT activities were presented and insufficient communication was pointed out with examples. Number
of drain outlet to be improved was informed as 5 at first but changed later to be 7 sites (1 site for surplus
water from the end of irrigation canal). Such information should be transferred soon. When delayed like
this time, additional time and cost (including transportation cost from Maputo) are needed (actually spare
material was used). Incorrect information on the number of farmers that can participate in the drain outlet
works, caused delay in the construction and influenced the whole schedule negatively. Sooner
communication is stressed to save time reasonably. Continuous maintenance of the tertiary drainage canals

was requested to the farmers’ group.

DI1 Area
OJT contents were presented, where insufficient maintenance works such as dredging and cutting of
drainage canal were suggested. Of existing drainage culvert of the canal, lower half of cross sectional area
of the concrete pipe is filled with sediment. The drainage canal botiom level is the same level as the

sediment surface level, and recovery of tlow capacity is not sufficient.

10) Results of OJT in 2012 and Consideration
Results and Lessons

Visible eftect is that water level of the target tertiary drainage canals in D6 area lowered by at least about
20-30 cm due to clearing of the canal and improvement/construction ot drain outlets. Drainage capacity of
6 tertiary drainage canals in D6 area was enhanced clearly.

Repair of the tertiary irrigation canals (concrete flume) in D11 area was effective to certain extent mainly
by mortar filling at and around the flume joint. Two drainage culverts (actually dual purpose) in D5 area
and a tertiary drainage canal in D11 area, where no flow was observed in July 2014, were appreciated by
farmers. They said the facility were effective in the rainy scason.

Through OJT works done in relatively short time, one of the positive lessons gained is possibility of
effective maintenance works being carried out in combination with farmers’ group and members of EAC,
HICEP and/or SDAE. Another lesson is that better team works can be done by the group with strong
leadership.

One of the negative lessons may be difficulty in keeping sufficient communication without sufficient

monitoring support.
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{2y OIT tor Simple Leveling
1) Background and Purpose

As mentioned in above (1), the most serious problem of on-farm level water management using irrigation
and drainage facility is poor drainage condition at present. In other words, tertiary drainage canal 1s not
fully tunctional in many places.

In irrigation and drainage systems, relation of elevation or height among canal, ficld and water is quite
important. For example, effective drainage is difficult without level difference of more than certain value
between average ground level of field plot and drain bed. To keep difference of the levels is not always
sufficient condition but necessary condition.

Usually the causes of the poor drainage is not one but plural. In case that water level of secondary
drainage canal is not low cnough, flow capacity of the related tertiary drainage canal is often smaller than
required. Since water flows according to ditference of the energy or head of water, important is relation
between concerned ground elevations or difference of the elevations. The elevation difference (A, Figure
4.1.14) can be seen when it is large. However, it is not easy to know by sight in flat land like CIS, though
carcful observation of water movement may let us know it to certain extent.

Profile or longitudinal section of the canal presents important information on hydraulic condition of the
canal. The canal profile is prepared by topographic survey. In PROMPAC (the Project) simple leveling was
selected not only to prepare canal profile but also to know ground elevation pattern in a field plot.

Purposes of the simple leveling as OJT in the Project are two items. One is that the farmers are expected
to be more sensitive to scale of the elevation difference than before and they may use the method someday
when necessary, after the experience of simple leveling. Another is hydraulic analysis can be done using
obtained profile and plan as done in the repott.

The simple leveling was practised by tarmers as OJT in DS, D6, D11, D12, Rl and R3 areas from the
end of May to the beginning of July, 2014. The Manual includes explanation and obtained results of simple

leveling.

Table 4.1.15 Material for tool

Material Rice Field
Flexible transparent plastic tube; D 6mm 5Sm x 3
PET bottle: 0.5 liter, used x 2

Bar forscale; L2.5mx3

Drain Rice Field
(ily color pen: Red, Blue & Black {(example)} x |
PET bottle: 1.5 liter, used x 3 . e

Convex: Smxl / Rice Field Surface

Rope: 10mx1 __J___,\_,_Z_/-—‘—ZH—JJ
Wooden stake: L 50 cm x 10 (as required) % .
Flow .
Drain Bed

Vinyl tape, glue and others:  L.S.

Figure 4.1.14 Target of simple leveling
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2) Tool and cost
Without tepographical survey equipment such as auto-level, simple leveling with low cost and simple
tools though with lower accuracy was tried. Materials for the simple tools (Figure 4.1.13) are presenied in

Table 4-1-I-x. For the tools, total cost is estimated at 1.050 MT. Detailed cost estimate can be seen in the

Manual.

Used PET bottle with tube Marking readings on simple scale

Figure 4.1.15 Simple tools for simple leveling

3} Temporary Bench Mark (TBM)

Elevation (EL) difference is measured by the simple leveling. However, absolute ¢levation based on
some authorized datum such as mean sea level (Figure 4.1.16), cannot be measured when there is no
authorized bench mark (BM),

In CIS, on farm level simple leveling is usually conducted without BM near the site. In this case,
temporary BM {TBM) is selected to get relative elevation. Roughly speaking, ground clevation in CIS is

mostly 20 - 40 meters above mean sea level (mamsl) according to information from Google Earth.

High Tice

\ Low Tide

Figure 4.1.16 Elevation (EL) in “masl™ and bench mark (BM) example

TBM is usually placed at stable and easily recognized position, such as concrete structure, metal surface
and so on. Some of the TBMs selected in OQJT simple leveling in 2014 in PROMPAC can be seen in
photographs below.

Temporary elevation of TBM is set 5.00 m in Q)T leveling in 2014.

Using the TBM e¢levation in this report, measurement results are expressed as profile and plan for easy
understanding.
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4) Measurement
Difference of elevation (A) s

measured as illustrated in right side

and below.
1 25m
P Simple Staff
e
2.5m [ F{ 2.0m
Z0m -~ 1.5m
Level
a‘ 1.5m — - -t.0m - -
: |
1.0m  0.5m 1.0m
1.5m i
| o5m |- S ke
! .y
. - . . [ - R

1.5m=10m=+4

A& = 05m
— 2.5 m
2.5m [ 2.0m
2.0m —] 1.5 m
1.5 -} -0 m-
10m |- 0.5m
osm | N0 g

Figure 4.1.17 Simple Leveling in use of simple level and simple staff

In above case (Figure 4.1.17), A= difference of staff readings = 1.50 — 1.00 = 0.50 m.

Through trial and error method, it was decided that one bottle should be fixed at constant height for
quicker measurement. For profile leveling, water level was kept at 1.50 m in general at base point. The base
point is such point that already EL can be known by calculation. Next point is such point of which EL is to
be measured based on the base point EL. Distance between the points were decided 10 m in the QJT.

It needs certain time before water levels of two bottles become equal. Adjustment of height of the bottles
is required at the both points for time saving as suggested in Figure 4.1.18.

Detailed basic cares are listed up in the Manual. Out of the cares, important items are to avoid air mixture
in the tube, to keep staff bottom just at the same level even though it is turned during measurement and to

read water level after being stable. 1f the bottom level moves, the height of move becomes an error.
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Base Point

2.5m M

2.0m H

1.5m

1.0m

05m

When
WL [base point] < WL (next point)
then ---  move of water ---

WL {next point}
WL {base point) 1~

-~ adjust of bottle ---
i Bottle (next point)
Bottle {base point} i adjust 1.50m

When
WL {next point} < WL {base point}
vice versa

Next P_oint

Figure 4.1.18 Adjustment ot the bottle heights for water to be leveled

5) Recording with calculation

Format of Table 4.1.16 is selected and employed sheet after trial and error.

A top dark shaded cell is for tentative elevation of TBM. Shaded cells are filled with measured values at

site. Blank cells are to be filled through calculation.

[n the column of remarks, any note should be written. The notes include TBM with its structure, drain

filled with straw, undulating field just after ploughing with the site location, unseen drain, soil bund, and so

on.

Table 4.1.16 Sample recorded and calculated sheet for simple leveling

Simple Leveling Record Sheet

Place: R1, along and east of R3TC Recorder: Calvin
Date/Time: June 12-16, 2014 Recorder: Kurauchi
lAccumulated Base Point Next Point Next Point
No. ( Distance on drarin bed on dralin bed on fielld Remarks
{m) H{m) WL (m} H (m) EL {m) H (m) EL (m)
0 ol @ 050 @ 550 ® _5.00 TBM
1 108 ® 100 & 480 @ 1.70| G 380 Irrigation C.
2 101 @ 1500 @ 485 ® 145 @ 335| 40 165 @ 315
3 201 @ 150 0 466 @ 169 ® 316| G 799 3.27
4 30 1.50 4,77 1.39 1 3.27 149 3.28
5 40 1.50 4.78 1.49 3.28 1.35 343
6 50xb>  1.80i<c> 477 1.51] <a» 327 147 3.36
7 F0Y (i) 71.50i(ii) 488 |<d> 1.39[<e> 338 |(iii} 1.56](iv} 3.32
8 70 1.50 489 1.49 3.39 148 3.41
9 8c¢ 1.50 4.79 1.60 3.29 1.36 3.43
i0 a0 1.50 4.87 142 3.37 137 3.50
11 10a 1.50 5.02 1.35 3.52 1.60 3.42
12
13

58




Calculation
A cycle of the calculation is as shown below.

<a> Firstly, known ELa is the starting point as base point, either EL of TBM or drainage canal bed level.
(3.27 min Table I-3)

<b> Water level is kept at 1.50 m or some other constant height.

<¢> WL = ELa +1.50 at base point (3.27 + 1.50 =4.77)

<d> At next point with usual distance of 10 m, water level is adjusted to stable condition and staff height is
read Hd. (1.39 m)

<e>WL-Hd=ELe (4.77-139=3.38m)

6) Results
D5 Area

Simple leveling was carried out along R20 of D5 Secondary Irrigation Canal (SC) and along rectangular
route to D5B-SC as shown in Figure 4.1.19.

Profile of former case is illustrated in Figure 4.1.20. Difference of west side field level and bed level of
tertiary drainage canal (partly filled with soil or cannot be seen) or its route is little and insufficient. For
drainage improvement, three options may be considered. One is construction and deepening of the tertiary
drain. Another is construction of road crossing pipe culverts from field to the secondary drain. The third is
combination of the first and second methods.

Anyway, it is necessary to study drainage system in the area up to Main Drainage Canal No.2 (Vala II)

for study of the countermeasures.

Figure 4.1.19 Simple Leveling and drainage improvement works in D5 area in 2014
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Figure 4.1.20 Profile of route of Tertiary Drainage Canal along R20 TC in D5 area

On the latter case in D5B area, profile of a tertiary drainage canal is presented in Figure 4-1-21. The drain

is shown by blue break line in D5B area in Figure 4.1.19. Along the drain, drainage condition is poor at

place to place.
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Figure 4.1.21 Profile of Tertiary Drain and its candidate route in D5B area

Since farmers wished to drain stagnant water after harvest in August 2014, tertiary drainage canal was

dug by tractor from the end of D5B SC to northern direction in paraitel with original tertiary irrigation canal

of “caleiras”, It results in improvement of drainage condition during rice cropping.

If farmers sometimes want to store water in the drainage canal, simple gate should be provided or
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farmers may control by soil or sand bags.

Based on exchange of ideas with farmers’ group. the tertiary drainage canal (actually used as dual
purpose canal) was ptoughed by a tractor in June 2014 as illustrated in Figure 4.1.19. In addition, three pipe
culverts were constructed for casy irrigation and drainage water flows in June-July 2014.

D6 area

Selected alignment is along R13 tertiary irrigation canal as in Figure 4.1.22. The tertiary drain

Actlvitieain 2014

——— Simple Leveling

Ri3  No. of Tertlary Irrigation Canal

Figure 4.1.22 Simple Leveling in D6 area in 2014
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Figure 4.1.23 Profile of tertiary drainage canal route along R13 TC trom D6 SC

exists intermittently. Difference of field and drain bed is fittle or nearly zero. Since land slope is rather
steep at around 1/250 as can be seen in Figure 4.1.23. drainage can be effective, if tertiary drainage canat be
dug properly.
The drainage canal was one of the six tertiary drainage canals cleared and cleaned in 20120 At the
downstream end. pipe culvert was constructed in 2012 to connect Main Drainage Canal No.2 (Vala I1).
DI area
As in Figure 4.1.24, simple leveling was performed along the tertiary drainage canal located cast side of

demonstration farms in 2012, The drain is between R16 and R18 tertiary irrigation canals.

4008

D11 arca

Figure 4.1.24 Simple Leveling as OJT in 2014 in D11, D12 and R1 arcas
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Figure 4.1.25 Profile of tertiary drainage canal between R16 & R18 in D11 area

Profiie of the tertiary drainage canal is in Figure 4.1.25. Profiles of the east and west tertiary drainage
canals in Figures 4.1.26 and 4.1.27 were gained by preparatory simple leveling with mainly the agencies
staff using bubble level in July 2013. Both canals are along the experimental farm zone for 2013-2014 rice
cropping season. The maintenance works for the canals were carried out as OJT in June to July 2014. The

profiles are those after the maintenance works.
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Figure 4.1.26 Profile of the east tertiary drain (R14-R16 irrigation canals) in D11 area
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Figure 4.1.27 Profile of the west tertiary drain (R12-R14 irrigation canals) in D11 area

For both of the drain bed profiles, gradient of the drain bed is gentler that that of rice fields. So, the level
difference between rice field and drain bed (A) becomes smaller as nearer to V43S secondary drain.
Drainage of surplus field water is more diifucult as nearer to the secondary drain. The gap A s
recommended at 0.5 m or more to drain water smoothly. It is considered that the gap on the figure may let
the drainage rather effective along the upstream portion.

D12 area
Location of the simple leveling is east side of Ramal 7 in southwestern sub-area of D12 area as shown in
Figure 4.1.24. Except for northern part of 200 m, the tertiary drainage canal was newly ploughed by a
tractor and dug as QJT in July 2013. The obtained profile is seen in Figure 4.1.28.
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Figure 4.1.28 Profile of Tertiary Drainage Canal along Ramal 7 in D12 area
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As farmers talk, there is a clear peak in the middle. Drained water from the field flows to south and north
directions in the drainage canal according to its location. There is a remarkable depressed part between 200
m and 300 m from V478§ secondary drain. For smooth drainage, it is recommended to cut the bed of tertiary
drainage canal for a distance of about 210 m from 40 m to 250 m from V478 as illustrated by red break line
in the profile. Also, recommendable is such deepening of the canal bed that reach to 0.5 m of A.

R1 area

Location of the target tertiary drainage canal is illustrated in Figure 4.1.24. As a result of the simple
leveling as OJT, a profile is prepared as in Figure 4.1.29. Here, tertiary drainage canals were constructed
recently as a portion of rehabilitation project. According to a HICEP staff (cantoneiro), the drainage canal
does not function well and sometimes flooded water in the secondary drain comes up reversely from
downstream.

The profile explains causes of such problems. Upstream 200 m, the profile shows adverse slope and
almost the same level of the field and drainage canal bed, by which drainage cannot be done smoothly. For
a distance of about 300 m from 250 m to 550 m from R1 secondary irrigation canal, the drainage canal bed
level is not lower than the field level, resulting in difficulty in drain rice field water effectively to the
drainage canal. As a whole, design flow direction to south is against land slope to north. It is not easy to
improve this condition basically, one is because the adverse land slope and another is that unknown
downstream hydraulic condition influences this drainage canal. Improvement of downstream drainage
system may be necessary to improve the tertiary drainage canal. Further study is required to make sure the

condition.
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Figure 4.1.29 Profile of tertiary drainage canal along R3 tertiary irrigation canal in R1 area

R3 area
It is informed that tertiary drainage canal here is well functional but flood in 2013 eroded a part of field
and sedimented on another part. In a field lot, level gap is large and undulation occurred. Therefore, profile
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of the drain is made only for short distance and spot leveling was conducted in a field lot. The contour map
is in Figure 4.1.30 (location: $24°39'09", E33°11'21").

Max.
400 m
Min.
3.60 m
Ave.

3.8l m

Figure 4.1.30 Contour map in a field lot in R3 area

In Figure 4.1.30, difference of the highest and lowest ground levels is 0.40 m. The field lot is divided into
lots (canteras) for rice cropping in such condition. To improve this undulation, move of soil is desirable.

Quaternary drain or temporary field drain may be effective for drainage in field lot.

(3) Participants in Training
1) Training in 2012
In June and July, 2012, the training for maintenance and improvement of the irrigation/drainage facility
was done as on the job training (OJT) in the field. In addition, room training was done in SDAE with
presentation and discussion. '
Table 4.1.17 Total number of the training paticipants in 2012

Total number of the (person)
. . Field/room Room | Trainee
OIT paricipants is 573, and Area SDAE | Total
. . — Drain_maintenance _|_ S R 1L
595 including SDAE room Pipe culvert 139
Presentation/Discussion 22
it i 7 p S % W

Source: PROMPAC

Number of net participant farmers is 148 and details are shown in Tabie 4-1-I-xx, where 72 % is
occupied by female farmers. Members of FSG in D5(B) area are women and well organized with strong
leadership. Women cover 82 % and 22% in D6 and D11 a.réas, respectively.

In the dry season after rice cropping season, many male farmers (if they can be called farmers) leave their
home and go to Republic of South Africa to get temporary works as seasonal workers. Female farmers’ role
in the field is quite important particularly in the dry season.

66



Table 4.1.18 Number of net participants for training of irrigation water management

Trainee Total

(parson)
Field/room_ _ _ _ _ _ oJT _ _ _ __ _ Room |Duplicate] Tramee
Area D5 | D6 " b1 | totat SDAE number Total
| Female | _ _62_ _ 31 __ 7i__w00f _ A0 __ _4__ 197
Male 8]l 7, 251 32 11 2 41
Total 62 as, 32" 132 22 6 148
Source: PROMPAC
OIT total
D5 Male
0%
Male bé b1l
Fermale SDAE
18% 22%
‘ ‘ Male Female
Female Male 0% 50%
82% 78%

2} Training in 2013

in June and July, 2013, the training for on-farm level maintenance, repair and improvement of the
irrigation and drainage facility was done as OJT in D11 and D12 areas. As presented in Table 4.1.19, net
and total numbers of the participants are 209 and 975, respectively. The reason why male ratio (63%) is
larger in D11 arca is that the irrigation repair works required hard powertul workers to treat heavy concrete

flume and support.

Table 4.1.19 Number of participants in OJT for water management in 2013

{unit; person)

Area D1 ; D12 ' Total : Share (roughly estimated)
! *1 *2
Total (Gross} 541 *‘: 434 *2! 975: 40%: irrigation canal 0%: irrigation canal
' I l. I 20%: drainage canal 80%: drainage canal
female _ | _ _ _39_ "_ YA _8_’_6: 40%: pipe culvert 20%: pipe culvert
Net iale 66 57 4 123
Itotal 105 *!, 104 "2 209,

{(PROMPAC Consultant)

3) Training in 2014

From May to July, 2014, OJT for the simple leveling was conducted in target 6 areas and number of the
participants is presented in Table 4.1.20. Total and net numbers of the participants are 850 and 771,
respectively. Female farmers occupied 73% of the net participants in average, being more than 50% in each
arca. Share of the female farmers was high (more than 80%) in D5, D6 and R3 areas and low (less than
60%) in D11 area. Asking participation of many farmers and to avoid duplicated participation as much as

possible, the duplication was not so much at only 9%.
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Table 4.1.20 Number of participants in QJT for simple leveling in 2014

(unit: person)

Area . D6 . D11 _ ' D12z | Rt | R3 Total | (%)
female | 145, 38, _ _s84l _ 102'_ _ 118" _ _ 18] _ _ 605'_ _ J1%
Total amale _ | _ _22,_ _ _ 7, _ 78" s54' g4l 20| _ 245" _ 29%]
(Gross) itotal 167, 45) 1620 156" 1827~ 138 850 100%
Ifemale | _ 126%_ _ _38)_ _ 80, 91, _ _115_ _ 110[_ _ _560, _ _ 73%
Net 'male _ | _ _20'_ _ _ 7'__ 62, _ _ 47, _ _ 62, _ _i3|_ _ _211, _ _ 27%]
ltotal 146! 45! 142, 138, 1774 123 771, 100%

(PROMPAC Consultant)

4)

Training for farmers as a whole

Overall training participants for irrigation water management are 1,041 in net and 2,726 in gross as

summarized in Tables 4.1.21 and 4.1.22, respectivelv. The net number is 60% of the total registered tanmers

in the target areas. In PDM2, index 1-2 of output | regarding water management is “more than 30% of the

farmers are trained”. The attained net number is 120% of the index.

Table 4.1.21 Number of net participant farmers in training for irrigation and water management

iRegistered|  _ _ _ _ _ _ _ _ Participant Farmer (_ne?_t number) _ _ _ _ _ _ _ _
Area | farmer Znd ! 3rd 4th ! total jduplication! .. Total _ o
I {(noJb 2012 ' 2013 , 2014 ! ! ! (netno., (%)
Ds _ ' _ _ 34| _ _ _e2 _ _ _-, _tag! 208 _ 21! 187, 58
“oe _C " Tase|l__ g8 __ _—__ a5 _ _ B3 _ __ S5 _ _ 78 _ _ _50
bt o, _ 301 _ _32 _ _1opr_ _ %42 __2y9) __ _ 29 _ _ 250V 83
D12 _, _ _423| _ _ _ - _ _104' _ _ 138 _ 2420 _ _ _ 16, 226! _ _ _ 53
| _R1_ , _ _ 880l _ _ - ___=\" __177 _ 177 -9 177! _ _ 51
R | 169 - - 123} 123 01 123, 73
| | 4 I
Total ! 1,723 132! 209" 771} 1,112, 71! 1,041, 60
(source) PROMPAC

The training consists of two items, namely maintenance/improvement of irrigation/drainage facility and

simple leveling. The former was carried out mostly in 2012 and 2013, and slightly added in 2014 as

presented in Tables 4.1.23 and 4.1.24 (336 in net and 1,873 in gross). The simple leveling was concentrated
in 2014 as OJT as shown in Table 4,125 (771 in net and 853 in gross).

Table 4.1.22 Number of total participant farmers in training for irrigation/water management

IRegistered| _ _ _ _ Participant Farmer (total number) _ _ _ _ _|
Area ! farmer 2nd | 3rd 4th V' _ _ _Total _ _ _ _|
| (no.) 2012 | 2013 | 2014  (gross no.), (%)
_ b5 _ "7 apal _ _ 192" T - _ _ _ag5' _ _ 687y _ _ _212
- De _ T _Tise|__ 230, _ _ -4 _ _ _45__ _ 2751 _ _ 176
— D11, _ _301] _ 151, _ _541'_ | 162, _ _ 8541 284
- D12, _ _ 423l _ _ - _ _434) _ 156, g90! 139
. _R1_ _ 380 _ _ -, _ _ _=" 182 _ 182 52|
R3 | 169 - - 1381 138 82

I I [
Total | 1,723 573! 975: 1,178! 2726: 158

(source) PROMPAC
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Table 4.1.23 Number of net participant farmers in training for irrigation facility maintenance

IRegistered| _ _ _ _ Participant Farmer (ne Farmer gn?;c number)  _ _ . _ _ _ _ _ |
Area | farmer 2nd ! 3rd i 4th I total ,duplication! _ _ _Total _ _ _ _|
' (no.) 2012 ' 2013 , 2014 | N I (net no.)y (%)
_ D5 _ " _ _ 324 _ _e2' _ _ _-y_ __25 _ _ 81 _25' _ _ 62 19
Toe _"ZCissi_ " a8 __ " _"-[_”3m___o __3m___24
CDpi1_, __301]___83 __los__ _ -, __wBn__ _ 5 _ _1320__ 44
T D12 _ . _ _423|_ __ -, __1oa_ _ -, __to4 O _ _104 _ _25
T ORI 4 _3sol _ -y DN __o___o9y___o ___9
R3 i 169 - - i o/ 01 o 0
| | 1 |
| I [
Total ! 1,723 132! 209, 25! 366, 30! 336, 20
(source) PROMPAC
Table 4.1.24 Number of total participant farmers in training for irrigation facility maintenance
IRegistered]  _ _ _ __ P_art_iciga_r]t'faim_gr_(to_tal_nHm_be_r) _____
Area | farmer 2nd 1 3rd | 4th 1 _ . _Total _ _ _ _j
) (no.) 2012 | 2013 | 2014 {gross no.), (%)
_ Dbs _ T __ gea] _ _ _192 _ -~ _ . 828 _ 5817, _ _ _180
“ooe _ T _Cise)_ " 2300 _ D -0 _ _ - __230__ 147
_Dbw _, _ .301]_ 151, _ _9aut _ _ _ =, _ _6921__ 230
- Diz _ . _ 4231 _ _ oL 434! _ _ _ = _ _ 434! 103
T mi_ T, _T3sol - Y —a . __ o0 ___Q
R3 169 -1 - - o] 0
1 I |
Total _ ! 1,723 573! 975, 325! 1873, 109
(source) PROMPAC
Table 4.1.25 Number of net participant farmers in training for simple leveling
N Participant Farmer {(number} _ _ _ _ _ _ _ _ _ _ _ . _ |
'Registered|  _ _ _ _ _ _nL mberinnet _ _ _ _|_ _ _ _ _ _ number in gross _ _ _ |
Area | farmer 2nd | 3rd , 4th | net | 2nd ! 3rd ' 4th ! gross
: (no) 2012, 2013 , 2014 ; (& Y| 2012 : 2013 ' 2014 ' (%
_ _ 1 _ _ T |
- e i -SSPy o -2
D1l 301 _ _ — - == 14Z|_ AN L oy _182 54
b1z 4 423 - - T - 1.?.’8.|.____33_I___Z._,__?_I____15_.§l___§7.
[ TRI_ 1 _ 850 _ _ - __ L __117] 51| _ _=-i_ _ _=i__ 182 _ _ 52
R3 ! 169 - - 123, 73! — i - 1381 82
1 | |' 1 ] ] 1 I
Total ' 1723 0 0y 771 45! 0! 0! 853 50

(source) PROMPAC

(4) Training for cantoneiros

13 Role of cantoneiro

As mentioned in see Annex6 (6-3), “Cantoneiro” being HICEP member, is in charge of operation and

maintenance of priicipal and secondary irrigation canals and keeping communication with farmers.

2) Interview to cantonetro

In the 5th JCC held in November 22, 2012, training to the cantoneiro was proposed by HICEP and was

recommended by the chairperson (DNEA). Keeping it in mind, interview to several cantoneiros were

carried out in July 2013, and it is known that main problems of cantoneiro includes insufficient

transportation tools such as bicycle or motorcycle, long distance or wide cover of move, insufficient

communication tools including radio.
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3} Training to cantoneiro

The training to cantongiro was conducted in July 2 and 4, 2014 by PROMPAC, HICEP and EAC in the
meeting room of SDAE in seminar type. Since daily activities of the cantoneiro cannot stop anytime, 46
cantoneiros in total were separated to two groups and expected to one of 2-day trainings. The participants
were 15 in July 2 and 8 in July 4, so 23 members or 50% of the staff attended. In the same week, several
important events were performed by HICEP, resulted in not so high attendance to the training. About half of
the trainees were new faces as the cantoneiro.

HICEP presented basic system of CIS, importance of keeping communication on time, method and form
of the transfer of information, and so on. With EAC staff, the expert introduced activities of OIT and
explained the simple leveling. An exsercise of the simple leveling also performed using simple tools. Issues

coming out in discussion are included in the following 4).

4} Information from questionnaire
[n the training, questionnaire was distributed and the cantoneiros filled it. Major answers or comments
are as follows.
The most serious problem on the works
Lack of padlock on gates, steering wheel, invisible numbers on staft gauge, equipment; no payment for
works on Saturday, Sunday and holiday; schedule in winter (too dark to read staft’ gauge in winter);
lack of tape, radio, etc.; arrival delay in rainy season, overflow from Secondary Canal (SC), hard walk
in rainy season, lack of water without cleaning, lack of coordination with colleagues about diary
program, damage to canal and gate by cattle, delay in works due to poor transpottation, overtime work,
+ Problems on irrigation water management
Lack of SC cleaning, staff gauge repair, flume; farmer’s gate opening/closure without control,
insufficient irrigation water due to canal damage
Problems on irrigation facility maintenance
Insufficient canal cleaning; sediment, lack of grease, lack of padlock; tertiary canal is higher than SC;
Problems on drainage control
Lack of gate; poor cleaning; leave surplus irrigation water flow;
Problems on drainage tacility maintenance
Lek of cleaning; too much job of cantoneiro; rust, lack of lubricate oil; cattle damage
Problems on collection on irrigation fee
Delay in bill and receipt after farmer’s payment; delay in delivery of receipt, it is necessary to provide
the receipt for cantoneiro one or two weeks before farmer harvest crops, in order to collect money
easily; after harvest difficult to find farmer,; lack of law to force farmers pay: delayed or no payment;
payment after harvest: delay of invoice
Any idea or comment
The invoices have to be delivered before harvest; Farmer has to listen to the instructions; HICEP
should adopt a system to control gate by cantoneiro but not by farmer; renewal of gates; Lack of

uniforms, boots and etc.
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{5) Recommendation
Based on the analysis of the profile in (2) 6) above, the identified problem and recommendable

countermeasure are shown in Table 4.1.26.

Table 4.1.26 Problem and recommended countermeasure

Area Problem Countermeasure

D35 R20 Poor drainage Survey of secondary drain and check of
the system, Study drainage system

DSB Poor drainage/irrigation water Dig tertiary drain by tractor and man
power, and construct pipe culvert

(implemented in September, 2014 )

D6 Poor drainage against heavy rainfail | Dig tertiary drain by livestock and
manpower
DIl Stagnant water ponding Prepare profile of secondary drain

and try to lower its water level

2 Depression in the middie of ramal Excavate drain bed downstream of the

depressed portion

RI1 Poor drainage and back water | Study drainage system
intrusion from downstream | Survey of SD and its system
secondary drain Excavate drain bed

Change depressed field to fish pond

Heighten low field by excavated soil

R3 Large level gap in ramal Cut soil in higher part and move it to

lower part

(source: PROMPAC)

Regarding irrigation/drainage and water management, it is recommended that for farmers, proposal.
opinion, request and so on should be transferred to HICEP staff directly or through leader of group and
HICEP should respond to them timely.

Along the Direito Irrigation Canal, grass cutter hired by HICEP should not throw cut grass into the canal
water but put on the bank. The cut grass in water interfere the flow and damages the structures such as
regulator and intake.

On cantoneiro works, morning water level reading at 6 am should be reconsidered for winter season. It
may be better to change at 7 am, for example, because it is still dark at 6 am in winter and foggy sometimes.

Level checking atong canal should be conducted by HICEP at sites where downstream elevation is
considered higher than upstream one,

Procedure to collect irrigation fee should be checked and changed if found necessary. Not a small

number of cantoneiros propose change of timing on invoice and receipt delivery.
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4.2. The development of improved direct sowing rice cultivation techniques (OQutput 2)

4.2.1 To establish trial and verification plots
(1) Field survey on conventional rice cultivation techniques of direct sowing

The field survey on the cenventional rice cultivation technigues of direct sowing in the Chokwe
Irrigation Scheme was carried out as of 2012, which helped contribute towards identifying solutions to the
problems of cultivation and the issues to be considered. The results of the field survey clarified a number of
problems in each process such as field plowing, sceding volume, post-seeding irrigation, and the volume of
fertilizer, weeding, and more. In the Chokwe hrigation Scheme, plowing takes place first wilizing a disc
plow and a disc harrow attached to a large scale tractor, followed by the clod crushing, broadcasting seeds
and covering soil again by disc harrow. The plowing by a large scale tractor tends to be too deep, reaching
to as much as 30cm in depth, making germination rather difficult. There were many rice tarmers who used
too much seed pér field of 1ha, between 150 and 200kg/ha. This is extremely high. Perhaps, the excessive
amounts of seed are sown s0 as to deal with bird damage as well as mal-germination, yet this trend may be
too dense a sowing method that it leads to possibly lowering the yield.

The division of the field into small plots is done by a disc plow, which is the same one used for covering
soil over seeds. The internal irrigation canals are made at the same time. A tield ot tha is divided into forty
plots in the case for direct sowing (in Chokwe, this small plot of land is called canteiro as a conventionally
used area unit}, and those plots are to ease the process of leveling and irrigating of the field. Although the
first irrigation of the field is introduced after the seeding, in order to encourage the germination, the
infroduction of the first irrigation traditionally covers the field entirely. Combined with the fact of an
unleveted filed condition, flooding the field has not helped germination but has instead encouraged weed
growth. Herbicide is commonly prayed as a way of weeding (approximately half of farmers are manually
weeding), but some fields are still crowded with weeds due to the wrong spray timing and inadequate
amount of herbicide. Generally speaking, it is necessary to drain the field before spraying herbicide. But in
some cases, the herbicide is not sprayed adequately because of a bad condition of tertiary drainage canals.
Approximately 60% of farmers are applying all of the 50 to 100kg per ha of urea at the tillering stage, vet
there are also a number of farmers who do not apply any fertilizer at all. If the number of panicles are
insufficient the yield becomes low accordingly. Based on the survey results, the problems and issues to be
improved are listed up and the challenges to develop new direct sowing techniques are recognized. The

actual condition and challenges of the conventional direct sowing techniques are as the Appendix 6 (6-3)

shows,

Table 4.2.1 Effect of Different Direct Sowing Method on Yield and Yield Components

o Filled . i
Sowing _ 1 Spikelets per  Spikelet e 1000 grain Yield
Panicle/m . 3 2 spikelets i
method panicle 107 /m (%) weight (g)  (ton/ha)
il
Imprpved 280 §4.7 23.17 79.0 2535 4.66
Traditional 262 79.1 19.41 585 24.76 2.89
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(2) Manutacturing a Trial Manual Row Seeder

There are two methods of direct sowing: using a manual row seeder and broadcasting seed all over the
tield. Traditionally, farmers have practiced broadcast seeding and have not seeded in rows with a use of a
manual row seeder. It is assumed that a large consumption of seed and dense seeding are what farmers
thought of as countermeasures towards poor germination and a growth deficiency of rice plants. Although
this broadcasting method seems established among rice farmers in general, it is necessary to review some of
the traditional practices such as reducing the amount of seed sown, maintaining a proper density of seed,
appropriate fertilizer application, weeding and manure management, etc., in order to realize a higher yield.
The Project decided to deal with row seeding using a manual row seeder, as one of the tasks for the
improvement of the direct sowing seeding method. Two trial manual row seeders were created for flooded
tields and well-drained fields, these had trial test at EAC in 2012. The seeder for flooded fields was for four
rows, with a space of 25cm between each row, and 110cm width for all four rows. Since puddling should be
finished prior to seeding, this manual row seeder was designed to be equipped with a wheel of 60cm
diameter and it drops seed directly on to the field.

To maintain the action of seeding accuracy, this seeder was also designed to seed in a field of the £3cm
mean degree of leveling. As for the manual row seeder for a well-drained field, it was designed to seed two
rows on the field after clod crushing, with a space of 30cm between two rows, with a 68cm width for the
seeding section. Its wheel has a S1cm diameter. The field mean degree is the same with the other row

seeder.

Table 4.2.2 Specification of Trial Seeder

Specification Wet land Dry land

Num. of' sowing line 4 2
Working width (cm) 110 68
Wheel width (cm) 110 50
Row 1o row distance {cm) 25 30

Hill ta hilll distance (¢cm) 15 15
Seed drum diameter (cm) 35 40
Wheel diameter (cm) 60 a0
Total length (cm) 226 213
Sowing Direct drop  Direct drop

Max acceptance of uncven level

3 3
of field (cm) e *

These trial manual row seeders were tested for their field performance at trial fields set up at EAC. The
land preparation of flooded fields prior to this test included puddling by a power tiller and leveling.
Unfortunately, since the fields in the Chokwe [mrigation Scheme are made of alluvial soil, which is
characterized by small soil particles made by the Limpopo River, the aggregated structure was destroyed by
puddling, The seeds sank deep into the mud and could not germinate. As for the well-drained fields, the trial

manual row seeder performed well and germination also turned out well enough for the Project to adopt the
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seeder. In the beginning. this seeder was designed for one person to pull and seed two rows at the same time.
Yet it took a significantly longer time to seed each unit area, so the seeder was re-designed for two persons
pulling to seed four rows together. The performance of this seeder was repeatedly tested on site, so that the
seeder was tuned to perform better. The manual row seeder tor well-drained fields had a furrow cutting
function. A series of test were done to identity the most agreeable field condition for this seeder to perform
at jts best, such as a test on the furrow cutter performance and also a comparison of different seed volume
applied to test fields. Based on the results of these tests, the seeder came 10 be improved. The manufacturing
cost of this seeder is shown on table 4.2.4, and the prices shown for parts are based on the prices available
in May 2012.

Table 4.2.3 Specifications of Improved Model of Trial Seeder

Specification Maodification

Furrow cut depth 2to 4 ¢m

Furrow cut - . o
Fummow cut angle 5 to 10°from ground

Stable seed drop Window breaking

Hill to hill distance 13.5 cm for seed rate of 100 to 120 ke/ha

\ . Iron chain (2 chains } to assure more than
Seed covering . )
9% of seed covering :

Pulling huddle Adjustable function

Wheel diameter 10¢ ¢ tor better ficld working perfonmance
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Table 4.2.4 Manufacturing Cost for Manual Row Seeder

Material Specification Unit price Qu?(?:i]l};:z?:i;ed Estimated cost

(M) seeding machine (Mt
Iron pipe ¢ 2tmm, 5m 481 Junit 48!
Iron pipe ) 27mm, 5m 772 1/2 unit 336
PC pipe @ 27mm, 5m 184 1/4 unit 46
Reinforeed iron har ¢ 10mm, 6m 152 2 pieces 304
Reinforced iron bar ¢ 8mm, 6m 100 Ipiece 100
Calvanized sheet Thickness0.2mm, 2xIm, 550 Isheet 550
clamping hand Mediumsize 25 4 pieces 100
Aluminum rivet 3x13mm, S0pieces/box 120 2 boxes 240
Hinge (small) Small size 30 4 pieces 120
Bolt & nut ) 8mm, length 8cn 50 Ipiece 50
Bolt & nut Wdmm, length Gem 20 8 pieces 160
Rectangulariron pipe 3em=3em, 4m 300 lunit 300
Iren plate Thickness 0.8mm, 1.2x2m 880 1/5 sheet 176
Chain @ 25mm, 1m 280 Im 280
Paint White. 3000 280 1/5 can 56
Painting brush Medium size 150 lpicce 150
Thinner 500cc/bottle 80 1/5baitle 16
welding cost - 500 - 500

[abor cost (estimated) sMIXMan-day) Mt.300 SMD 1,500

Total 5513

(3) Measurement of Field Work Volume

The field survey to measure the work load (performance) on site and work efficiency of the manual row

seeder for well-drained fields began in 2012, at the same time as when the verification and demonstration
fields for the improved rice cultivation techniques for direct sowing were set up at FSG farms in DS, D11
and D12. By 2013, the field test was carried out to take multiple measurements at nineteen locations in total.
The work load was calculated by using figures obtained through recording the hours of seeding in the
verification and demonstration fields and measurements of the field size. The distance of the long side of
the field and the seeding time for twenty seeding were recorded to calculate the average performance speed.
The rate of soil covering was also calculated by multiplying 1m of seeding distance by the total distance of
four uncovered rows. The work time for seeding one row was recorded for twenty rows to get the average
seeding time. According to these calculations, the average performance speed was 3.41lkm/h, the average
work load was 0.31 ha/h and the average rate of soil covering was 95.7%. The actual data for this is
shown on table 4.2.5. Through the two years of the trial term, farmers found the seeding with the manual
row seeder under scorching sun in November, when a cropping season begins, rather hard and many of

them expressed the idea of having animals for pulling the seeder.
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Table 4.2.5 Pertormance Load of Manual Row Seeder

[
Working | Working | Field work | Field work Secd
| : Working = Number )
samphe Place Date . = N area speed pertormance | efficieney Aum ILI covering Remurhs
X tseede
aumber our tmin my 2km hour 7{  iha houry (hour hay i seeder 2?2707
1 DIl 1} Nov. 2012 te3.0 3.8 276 0.22 449 M M3 one rotan
2 2 23 Nov. 2012 38 888 225 0.22 339 2 955 Jone totan
ns S0 Nov. 2012 4.3 1R 283 25 ENLY] 2 97.2  |one rotan
3 Dé I Dec. 2002 21 9 x93 0.9 368 2 978 fone rotany
s Joust 8 Nov. 2013 26.0 973 131 0.23 443 2 91 fone rotan
b D12 =1 135 Nov. 2013 29.0 1,628 A4 (.34 27 2 943 Jone rotan
7 forz2 s mew 2013 270 560 456 0.35 288 1 (o o na
COVETARE counl Er:li[l)
s Joiraot [2s Nev 0 7.0 240 156 0. 1506 2 e rotary. na
COVersge cortnt (r(lll])
9 1212 =3 29 Now. 2013 240 1.R00 4.01 .45 2.2 2 Y70 IPleted two rotany
10 =2 4 Dee. 2013 29.0 1.800 3.56 0.37 269 2 9e.6 |Plor=l ohe rotan
11 D113 4 Dec. 2013 230 1.800 4.03 0.43 IR 2 96,8 |Plors3 one rotan
Plots ¢ TOTarY.
12 fos e 10 Dec, 2013 18.0 1275 439 0.43 2.35 2 g5y Mot one retary
Macassane
B \ _ _ . Plot=2 one rotary,
13 D3 =2 10 Dec. 2013 210 1.275 440 0.36 275 2 93.2 .
TRGAIOD
Plot=3 one rotary |
14 |psas 10 fee. 2013 230 445 .82 0.38 265 2 g |0 R el
larox
Plotsd. one rotary.
15 fos «s 10 Dee. 2013 20 1,360 112 019 2.57 2 gsg | o enerelan
Alyvorada
16 D 10 Nov. 2012 103.0 3.820 276 0,22 449 2 948 Jone rotan
17 D12 23 Nov, 2012 KRR K88 323 0.22 3.59 2 935 Jone rotan
18 D3 30 Now. 2012 4.3 181 133 0.23 4.00 2 972 Jone rotan
19 Do I Dee. 2012 21 96 204 0.2y .68 2 978 fonc rolary
Av. 3410 .31 3.39 93.7

(4) Verification of work load and usage tee of plowing machines for establishing row seeding system

The seeding with the manual row seeder required the field to be ready through plowing and clod crushing.
If the clod in the field is larger than 4cm diameter, both of the seeding and covering would not be done
properly. In order to improve the clod crushing efficiency, it is necessary to introduce the plowing with a
rotavator and clod crushing with a chisel plow, in addition to conventional ways of plowing and clod
crushing with a disc plow and a disc harrow. The work load and work efficiency of plowing with a
rotavator and other equipment such as a chisel plow have been measured since 2012, parallel to the
establishment of verification and demonstration fields at FSG farms in the Scheme for row seeding. Based
on the results, the usage fee of related equipment was calculated. The measurement was done in the same
way as in the time of the manual row seeder. In regard to plowing by a rotavator, the measurement was
recorded at eighteen locations from 2012 to 2013 and the average figure was calculated, The rotavator
NIPLO MXK2000, working width of 200cm, and the tractor JD5503 75HP were used for these field
surveys. The work load of the rotavator was 0.28ha/h, 2.70km/h working speed and 7.95L/h fuel

consumption. Table 4.2.6 shows the result for plowing and clod crushing by a rotavator.
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Table 4.2.6 Measured Value of Work Load of Plowing and Clod Crushing by Rotavator

Fiekd work | Field work Fuel Working
Sample Place Date Arc‘u kai"_g performance | officicne Ciear rr;nio consumption speed Remurks
numher m Rour (i) (ha "hour) {hour-ha) revalutions {11t houry (km houry

1 Dt 1) Now . 2012 3,438 72.0 .30 328 Al {500rpm n.a .
2 DIt dor 399y 81.0 11,30 3.38 Al 1500rpm n.a. na.
3 1311 e 3472 H7.10) 6.31 3.22 ALY 1500mpm na. .4,
4 Bl o 1,243 26.0 0.2y 3.48 n.a. na. n.a. Opcrated by Sitoe
5 112 14 Nov. 2012 5000 123.0 0.24 410 Al 2400rpm 864 n.a.
6 % 29 Nov. 2012 3224 69,3 .36 274 Al 2000rpm n.a. 1.92
7 BN 2% Now, 2002 2896 424 n.4] 242 B 1500rpm n.a. 1.90
L EAC - 3. 06K} 384 0,52 1.93 na. 931 4.08 By [7uka
k DIl 7 Now. 2013 ER (L0 24300 01z 8.51 Al 20Mrpm 6.08 1.88 2 rotany cultivation
1] D12 13 Nov. 20113 4,960 166 00 18 3.58 Al2000rpm T.01 283 2 rotary culiivation
1 Dz 28 Nov, 2013 11 K740 012 8.06 Al2060mpm - 2.69 2 rotary cultivation
12 2 29 Now, 2013 | 80 4400 .25 407 AL2000:pm 1.08 268 1 rotary cultivation
11 NIt 4 e 23 |8 44.00 0.25 4.07 AL2000mpm .36 27 2 rotary coltivation
14 1351 4 ec. 2013 1,800 RENI] .23 444 Al 2000rpm 813 2.6 2 rotary cultivation
15 135 1 Dee, 2003 1.275 3600 017 o.01 AL2000rpIm 06.65 72 2 rotary cultivation
n 34 1 Dec, 2013 1,278 15,00 0.40 2,48 ALL2000epm 11.68 275 I rotary cultivation
17 sl 10 Dec. 2013 1445 24,00 0.36 27 AL2000rpm 815 2.83 1 rotary cultivation
[ B 10 Deg. 2013 1,360 1900 017 6.00 AL2000mm 8.69 AL 2 rotary cultivation

Av. 0.2% 3.62 7.95 27

The work performance of chisel plowing was measured to seek the possibility of substituting the
conventional plowing with a disc plow and a disc harrow, when the previous crop of the subject field was
maize or something else. Chisel plowing was found be very favorable, keeping the soil in the field more
than that of disc plow, and the plow depth was also shallower. The chisel plow used for this study was
SGANO MSC8PSL, with a performance width of 220cm, used alongside the JD5503 75HP tractor. This
measurement was carried out four times from 2012 to 2014, The work performance of plowing by the
chisel plow was 0.35ha/h, with the work speed being 3.39km/h and a fuel consumption of 3.9L/h. The
usage fee of the equipment was calculated based on the result of these measurements. Table 4.2.7 showed

the results.

Table 4.2.7 Measured Value of the Work Load when Plowing by Chisel Plow

. Working Field work Warking . Fuel Working
Sample ) = i e Gear ratio .
Prace Date Arca m® hou performance citiciency consumplion speed Remarks
number X ) . revolutions L
({min) {ha‘hour) {hour/ha} {lit‘hour) {km/hour}
1 1 21 Nov. 2012 1.950 45.00 0.66 1.52 B2in.a. 3.30 6.00 After disk plowing
. _ Twice (ne plowed
2 126 27 Moy, 2012 $.224 R1.3% 0.31 in Al 1300rpm na. 2.85 feld)
ie
c Twice (no plowed
3 15 28 Nov. 2012 2.8%6 57.98 0.30 334 A3/ 1500rpm 4.33 310 field)
e
4 Jor e 2o | oasio 2 0.13 770 | A3 1500cm 4t 1oy |l plowing no
disk plowed field
Av, (135 3.94 3.91 3.39
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Other than the target items for measurements, such as plowing and clod crushing, the field work
cfficiency of puddling by power tiller as a land preparation for transplanting as well as the measured value
of milled rice were also measured during this time. The usage fee of equipment was also calculated based
on the measurement of the work load. The result of studies on other machinery and equipment as well as

the detailed information on the usage fee of machinery and equipment can be seen on Appendix 6.

42.2 The development and verification of direct sowing rice cultivation techniques
(1) Establishment of verification block

Starting with the verification of the rice cultivation techniques of direct sowing in 2012, a total of 5.2ha
worth of verification field had been set up by 2013, 1In 2012, four fields were set up for ITA312 and eight
plots were set up for comparison studies between row seeding and random broadcasting, which in total
amounted to 1.24ha. From 2013, four varieties were added to the study, so a total of five rice varieties were
seeded both in rows and randomly broadcasted in twenty plots. Moreover, another three plots were added to
demonstrate random broadcasting of promising varieties, so as a grand total, twenty plots and 3.96ha were
set up for demonstrating and verifying various rice varieties. The last three plots for demonstrating random
broadcast seeding for promising varieties were added later, after a consideration was given to the shape of

verification fields provided by FSG farmers.

Table 4.2.8 Establishment of Verification Block

2012 2013
Location Plot area (ha) Variety Plot area (ha}t Variely
Line sowing Broadeasting Line sowing Broadeusting,
Macassane, Farox,
s 0.30 0.00 ITA32 0.5% 0.58 Macasne, Farox
Alvorada, JRGAIOY
26 0.12 0.1l 1rasL2 - 0 0
I'TA 312, Alvorada,
DLl 0.26 0.13 1TA362 {1.46 .92 IRGAS0D
(Macassane, Farox)y*
[FA312, Macassane,
D12 0.21 0.1 ITA312 0.64 0.77 o easne
Farox {IRCrA409)*
1.24 3.96

Note: Variety * {or demonstration

Cropping for the verification block in 2012 was standardized as; row seeding by manual row seeder, seed
amount 100kg/ha, urea 150kg/ha applied on three occasions (first application: 35% of total urea, after the
herbicide spray about twenty-five to thirty days after the showing-seedling irrigation introduction, about the
four to five leafing stage; second application: another 35% in ten days after the first application; third
application: remaining 30% in thirty to thirty-five days after the second application), and the rice plant
growing condition was monitored. The 12L/ha of Propanil and 3L/ha of MCPA were diluted by 200L of
water and sprayed over rice plants at the four to five leafing stage. 150kg/ha of seed was randomly
broadcast and the applied fertilizer management was based on that of the row seeding field. As for the

verification block in 2013, the standard of row seeding by manual row seeder, was set, and the seed amount
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100kg/ha for row seeding and 120kg/ha for broadcasting, urea 170kg/ha was applied three times
(application timing was the same as that of the verification block in 2012). The herbicide spraying was done
based on the practice in 2012 as well.

Four varieties, of rice Macassane, Alvorada, IRGA409 and Farox were added as target variety ITA312 in
2012, in order to confirm the validity of yield of Macassane and Farox and to seek the possibility of
introducing Macassane, a popular variety among FSG farmers. Macassane and Farox were found to be
suitable varieties for random broadcast seeding among the four target varicties, after being verified on a

variety comparison study for transplanting cultivation, held last year.

(2) Analysis of verification result

In 2012, the row sceding block and the broadcast seeding block are established within the demonstration
fields of FSG farmers in D11 and D12. The same blocks were also established within the verification fields
of the same FSG farmers. Having one more block for the broadcast seeding in a non-member farmer’s field,
the total of five blocks were studied to realize technical improvements and the productivity of row seeding
as well as broadcast seeding done by conventional techniques. Row seeding was done by the manual row
sceder, and broadcast seeding was done in the traditional farming method. As table 4.2.9 and table 4.2.10
show the detail of the yield survey and yield components, a high yield was realized from the row seeding
field of the verification block. In regard to FSG farmers demonstration fields, row seeding and broadcast
seeding in D11 did not show any significant differences in their yields, but there was a significant
difference between two yields in row seeding fields in D12, The broadeast seeding block in non-FSG
farmers field had a low yield in both D11 and D12. When the relation between yield and yield components
was studied, there was a positive correlation found between the number of panicle per unit area and the
yield, which indicated the contribution of the number of panicles toward an increase in the yield. Based on
these data results, in 2012, the row seeding by the manual row seeder was confirmed as cffective for a

higher yield.

Table 4.2.9 Effect of Row Seeding and Broadcast Seeding to Yield and Yield Components

Gruin yield  Punicle per Spikeler per Spikelet 10’ gljl:;fu 1000 grain
(ton/ha) m panicle per - ) %) weight (g)
Line sowing (verification plot) 6.80 298 117.4 35.35 874 277
Broadeasiing {verification plet) 4.70 307 85.7 26.34 80.2 2221
Line sowing (FSGs field) 4.84 313 928 29.15 74.5 22.29
Broadcasting (FSGs field) 4.51 350 81.2 28.42 74.3 21.32
Broadeasting fout of model arcu) 240 264 71.9 18.97 664 19.27
ANOVA
Signiticance ** ns b *x * *
CV.%) 12.0 - 7.7 9.9 79 53
1.8D.0% 1.25 - 153 C 6124 13.6 2.54
1.SD.O5 (.88 - 10.9 4,306 96 1.78

Nete: ** % Signiticance at | and 3% level respectively. ns 1 no significant differences.
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Figure 4.2.1 Correlation between Yield and the Number of Panicle per Unit Arca in D11 and D12

Table 4.2.10 Effect of Row Seeding and Broadcast Seeding to Yield Components in D12

Filled

Crain yield  Panicle per Spikelet per Spikelet 10’ LO00 grain

{ton/ha) n panicle perin spil;cicl's weight (g)
(%)
Line sowing (verification plot} 8.02 408 117 45481 9.1 2138
Broadcasting {verification plot) 5.00 346 921 31807 ENE 2329
Line sowing (FSGs ﬁcld]‘ 4.73 232 108.4 23327 806 23.03
Broadeasting (FSGs field) 3.60 kit 4 77 21709 0.8 2137
Broadeasting (out of model area) 325 i 71.0 19,327 28 2329
ANOVA
Significance ** *H ** ** ns 115
C.V. (%) 79 130 83 84 -
180D.0t 0.90 v1.5 170 5433 -
LSD.O3 0.63 64.3 1.4 3.827

Note: **, * ; Significance at | and 5% level respectively. ns 2no significant differences.

The verification result in 2013 did not identify any significant differences between yields of row secding
and broadcast seeding. As for the average yield for five varieties of row seeding and broadcast seeding,
yields of Alvorada and ITA312 were high. There was no significant difference between the seeding
methods of five varieties in terms of their effect on the yield. However, Almorada and Macassane were

identified with the potential for an increase in yield when row seeding is applied.
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Table 4.2.11 Effect of Different Seeding Method to Yield

Varicty Line sowing Broadcasting Av
Alvorada 6.02 5.60 3.81
Farox 5.02 5.07 5.05
[RGA 404 4.14 4.58 436
ITA312 S04 5.80 5.46
Mucassanc 4.97 459 478

505

Sowing method; ns, CV:12.8%
Varicty: ns, CV:24.7%

Yiekl (tontha)

700

6.00

5.00

400

3.00
200

1.00

gop oo . e
Atlrads  Famx RGAHS  [TA3D  Macassane

Yield of vanety at different sowing method

LBLREWWIOE e

# Breadeasting

Figure 4.2.2 Yield Ditference of Four Varieties by Line sowing and Broadcasting

Regarding the correlation between the yield and the number of hills per unit area as well as between the
yield components and the number of hills per unit area, a significant negative correlation was found
between the number of panicle per hill and the number of spikelet per panicle, when the number of hills per
unit area increased. This means that the number of spikelet decreased remarkably when the number of hills
per unit area increased. Similarly, the filled spikelet percentage and 1,000 grain weight also tended to
decrease when the number of hills per unit area increased, although there was no significant difference
found. It is assumed that the number of hills per unit area in the field where broadcasting was applied

increased and made up for the decrease in the number of spikelet per unit area, so there was no difference in

the yield between those fields where the broadcasting method was applied.
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Table 4.2.12 Effect of Line sowing and Broadcasting to Yield and Yield components

Varieny Sowing method Hill of [I:j\cl:f:) Paniele il SE‘iki];;L s \pi]-;I:IJtl'luﬂi"h) m\r:::é;‘:i" :pl:\t:;l:
Advorada Line sowing 330 6.02 1.7 1325 EAR Rl 117
Furox Line sowing BRI 202 §.35 8874 R2.7S BRI 43,70
LIRGALIY Line sowing 7408 413 33 43.84 R2.400 2422 3T
1TA3Z Line soming 3500 s 873 127,98 79,34 28.04 378
Macassane Line sowing 4313 497 N33 G471 108 2891 3780
Alvorada Broadeasting 124,73 .60 I BU.88 T34l 580 33,45
Farox Rroadeasting 132,00 507 27 8314 0.7 2508 KRN E]
IRGIADY Broadeasting 124,00 43R 2abh R0 83,13 2373 26,08
1TA3LD Broadeasting 975 580 480 120,61 %184 27.30 46,38
Macassane Broadeasting 92,00 ARG 416 7200 TR.5 2942 26.94

0. 1661 8173 05617 03208 05922 i, 1495
i ** » ns ns s

Correlation coetlicient: ** significant at i %a fevel, * signiiicant at 30 lesel, o oo sipiidieant

(3) Drawing up the manual for cultivation techniques

The manual for direct sowing cultivation was drawn up based on the verification results collected in 2012
and 2013. The manual for transplanting cultivation drawn during the first phase was partly amended. Those
two manuals were put together as the manual for rice cultivation. As for PR to farmers, posters about direct
sowing rice cultivation were printed as extension support material to attract non-member farmers to direct

sowing rice cultivation.

43 The dissemination of improved direct sowing rice cultivation techniques to the target area
(Output 3)

4.3.1 Training for extension leaders on improved direct sowing rice cultivation techniques

The training programs on the rice cultivation techniques of direct sowing and the establishment of the
verification and demonstration fields began in 2012. A series of training courses were oftered to extension
agents and FSG farmers and were held at the verification and demonstration fields set up mostly at FSG
farmers’ fields in D11 and D12, which were both the direct sowing cultivation blocks. These training
courses were on row seeding by the manual row seeder, workshops on the making of the manual row seeder,
the presentation of the verification results collected in the direct sowing cultivation block as well as the
results of the yield survey carried out for the demonstration fields, the organizing of a Field Day for
observing fields of each FSG farmers and exchanging opinions, and so on. Altogether, a total of sixteen
courses, attracting four-hundred and seventy-two participants, were held between 2012 and 2014,

During the fourth operational year in particular, the training courses were held for the counterpart,
extension agents and FSG executives and focused on themes related to reviewing the direct sowing
cultivation techniques and organizing the Field Day and so on, so that they can plan and organize the Field
Day successfilly.

The Field Day, held in D11 with the initiative of the counterpart, offered a variety of information. First of
all, an extension agent explained about the land preparation and the row seeding techniques with the

manual row seeder, followed by the field visit to the verification fields for the row seeding, where methods
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of fertilizer application and weeding were explained. Next, the group was taken to FSG demonstration
fields where cach FSG gave a talk on how they had maintained each field while showing their fields. Some
participants asked questions about how to use the manual row seeder or how to procure agricultural
machinery. On the other hand, other FSG farmers pointed out that the row seeding with the manual row
seeder contributed to labor-saving, yet it makes it necessary to prepare the land by the rotavator, which is
difficult to procure in Chokwe. A similar Field Day was held also in D12 There, the improvement idea of
the manual row seeder applicable to animal power was suggested and opinions were exchanged upon the
low paddy sales price that is making it difficult to make a profit.

On the Field Day (Feb. 28, 2014) held for all the FSG farmers, an observation tour around demonstration
fields in D11 and DI2 was organized. Each FSG farmer was asked to explain about the management of
their field. The group saw the excellent fields closely at the same time. In addition, extension agents
explained the list of important points regarding the rice cultivation techniques of direct sowing and opinions
upon rice cultivation in general were exchanged among FSG farmers.

The workshop to make the manual row seeder, designed for Project counterpart, extension agents, EAC
technical staff and target farmers, was held twice (the first one being for eleven days and second one for
seven days) in 2012 under the initiative of the Project expert. Four trial seeders were made during those two
workshops. Furthermore, in 2014, another two workshops were held twice (the first one being for twelve
days and sccond one for nine days) for target farmers and mechanical repair/maintenance persons in private
business under the initiative of the tutored counterparts. Another four trial seeders were made during these
workshops as well. The Project expects that the manufacturing method of the manual row seeder was
understood well enough through holding these four workshops.

Through the course of repeating the manufacturing process of the seeder, some processing problems
arose. First of all, the processing time in mounting the side board to the seed drum is too long, and should
be shortened. Currentty, the steel plate used for both side board and steel drum is 0.4mm thick. The
processing time may be shortened if a steel plate of 1.5mm thick is used instead and welded around the
circumference of the seed drum plate to attach the steel drum to the side board without the need to mount
the side board onto the steel drum in the original time consuming manner. As there tends to be an ongoing
increase in material costs, it is necessary to reduce the material costs while considering the durabiliiy of the
manual row seeder. For example, a round steel pipe for the chassis can be used also for the handle instead of
the square steel pipe. Through a close study of the manual row seeder used by small-scale farmers, the ideal
welding location and an optimization of the amount of welding should be realized, as these are necessary of

the reinforcement of the seeder and its cost reduction.
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Table 4.3.1 Implementation Record of Technical Training on Direct Sowing Rice Cultivation

No,oof
Name o the Coure Date . cl Participants Remarks
Participants
| ioe sowing by manoal seeder B Now. 2002 L5 FSG member of DI Pemeanstration and O o line sowing
Line sowing by manoal seeder 23 Nov, 2012 £ FSG member of D12 Lemonstration and CIT of line sowing
|ine wwing by manual sesder 30 Nov, 2012 34 PR member of D3 amd Do Demuonsieation and GFF of Tine sowing
Productivits of improyed direct % Aarch 2017 4 PSG member of DL D20 D3 and [Resule of demonstration plot of improsed
i S 22 Aarch 2012 N . .
sowing rice cultivation 3.4 direct soming (line soning)
. . . Project P extension agent and - {Production of manual seeder (2 units of
Manual seeder production workshop 4 Now. 20E3 7 3 ! i ¢
tarmer pratoty pe produced)
Line saning by manual seeder B Now. 2003 149 I'SContember of DR Demonsration and OFF ot line sowing
Line sowing by manual seeder 13 Nov. 2013 23 I'SEG membet of [312 Demanstration and 031 af line sowing
. . . Technician of private workshap Praduction of manual seeder (2 units of
Manual seeder production workshop 28 Now, 2013 4 L .
ard FAC, project C B pratorspe produced)
Line sowing by manual seeder 4 Dec. 2013 26 ISG member off D= Premonstrarion and O o tine sowing
. . Fechmician of private workshop Irodduction of prototape of seeder comdueted
Manual secder production sorkshop 29 fan. 2014 3 ) ! ¥ ! I ‘ A
and tummers unitsh by project C P
. P ceture of improved rice cultivatio
Improved rice cultivation . Ixtension agent. Lieder farmiers : ulu}r; ofimproved m,‘ cultiy w "
- 7 beb. 2014 18 G techiniques of transplanting and direet sanwang
techniques ot P50 .
q by C I
ISGmember Biouers and non
Tield dav of direet sowing rige . Fechnology transter of improved direct
o = 18 febh. 2014 a3 ESGimember fumiers at 1] I . ! . .
cultivation _ sow g caltivation cundueted by project O
demanstration field .
. . . ) . Praduction ol prototype of seeder conducted
Manuil seeder production workstop 25 lich, 2004 N larmers of DI and DI2 - . .
(2 units) hy project C:F
. . = |lschange experience and echnical
) . Member of FSGaf DI DL, DS B wapur ' B
Feld tour 28 Feb. 2014 88 d 1% infurmation af divect sowing mong FSG an
and Do
IV E and D2 demonstration field
Field o rdi . R FSG omember fasmers and non Fechnol p i d i
feld day of dircet sowing rice - X cchnalogy transter of improsed direet
; & March 2014 64 IO member fanmers at 1312 ‘ R ! i
culwvation , N sowing cultivation conducted by peoject 7P
demanstration lield y
Varicty churacteristics and grain production
e s ) e ol promising vuriely of fnsplanting, result of
Improved rice cultivation * hule 2 . FSG member farmers of D3 Do, }1“ T 4 4 ¢
. . 2 July 2014 63 serilication of promising viriety ol direet
technigues : DIl and DI2 [ Prmis variety )
sowing, and yickd of demonstration plor of
direct sowing
477

Nate: *(1) and (2) overlupped with truosplanting rice cultivation training
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OJT was organized in 2012 for row seeding with the manual row seeder, which was used to deal with the
farmers’ fields in D3, D6, DI and D12, On the OJT, the degree of farmers’ interests in vartous matters was
investigated. It was found that farmers in the direct sowing block (D11 and D12) as well as in the
transplanting block (D5 and D6) are highly interested in the clod crushing by rotavator and the row seeding

using the manual row seeder.

Table 4.3.2 Degree of Farmers’ Interest to Manual Seeder

D3 D6 1SG DII DI2FSG
Question Y, Yes Not No Yes, Yes Not
understood ) ' understood ’ No answer
understood |understood | answer understood | understood
will well

Coneent of training 100.0 Q0.0 0.0 0.0 100.0 0.0 0.0 0.0
Interest i rotary cultivation 100.0 0.0 .0 0.0 100.0 0.0 0.0 0.0
Functian and operation of 385 19.2 423 0.0 100.0 0.0 0.0 0.0
nunual sceder

Advuntage oFmanual seeder .4 (0.0 7 15.4 90.3 9.7 0.0 0.0
Interest in manual seeder 69.2 154 KR 115 R3.9 9.7 6.5 0.0

Mumber ol answeri i 37

In 2012, after the yield survey on the verification fields for direct sowing, a training course was organized
for FSG farmers in D5, D6, DI and D12, regarding the introduction of the manual seeder. Questions were
asked throughout the course, such as those relating to the advantages and productivity of row seeding. The
majority of farmers, who participated in this course, showed a high level of interest in introducing the
manual seeder and had positive images about the row seeder in regard to its productiv-ity and its ability to
aid making weeding easier, etc. A survey was conducted during a training session held in 2012 about the
yicld of the verification fields for direct sowing, in order to understand the degree to which FSG farmers’
are interested in the line seeding method. Many answers were favorable about the expectation of a high

yield, convenience of fertilizer management and so on.

Table 4.3.3 Degree of FSG farmers’ understanding toward Line Sowing

Advantage Number of %

answer
lasy for weeding 17 21.8
Expected high vield 32 410
Less seed required 8 10.3
Plant grows in line 19 24.4
No ynswer 2 2.6

Number ol answer: n=51
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4.3.2 The establishment of direct sowing demonstration fields with initiative of extension leaders
(FSG farmers)
(1) Establishment and management of demonstration fields for the rice cultivation techniques ot direct
sowing

The establishment of FSG in the direct sowing block started in 2012, The number of FSG members at the
time of the establishment was twelve in D11 and ten in D12. Demonstration fields were first established
also in 2012: twelve plots, 16ha in total in D11 and ten plots, 16ha in total in DI2. These ficlds
demonstrated broadcast seeding as a direct sowing cultivation, seeding 150kg/ha of seed with 100kg/ha of
urea, which were applied three time according to the growth condition (first application: 35% of total
amount applied twenty-five to thirty days after the showing-seedling irrigation, about the four to five
leafing stage; second application: another 35% applied approximately ten days after the first application;
third application: remaining 30% applied thirty to thirty-five days afler the sccond application). As
herbicide, 12L/ha of Propanil and 3L/ha of MCPA were diluted with 200L of water and were sprayed at the
four to five leafing stage. The field plowing of the verification field in 2012 took place before the field
was completely dried after the rain, so clod crushing was not enough and required that this was redone
another time. In addition to the broadcast seeding block, two row seeding blocks with the use of the manual

row seeder were set up in two farmers’ demonstration fields.

Table 4.3.4 Number of Established Direct Sowing Demonstration Fields

2013 2014
lrrigation block Remark
No % No %

No ot F5G 0 0 3 0 Direct sowing in

D5 No ol tarmers 0 Q 50 0 RIUES
Aren tha) () ] 25 0
No of I'SG i { 1 100

D1l No of famers 12 0 24 200
Area (ha} 16 0 32 200
No of FSG I 0 I 100

DI2 No of tarmers 10 0 17 170
Avrea (ha) 16 0 25 156
No of FSG 2 0 5 250

Total | No of farmers 22 0 91 414 -
Area (ha) 32 0 82 256

* ncreasing rate based on 2nd implementing phase
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Figure 4.3.1 Location of Direct Sowing Demonstration Fields (Dil and D12)

There are two crucial times to determine the outcome of direct sowing cultivation: the first is the
irrigation flooding only the lower stem of rice seedling, which should be done after the seeding, and the
field management up untif the plant establishing stage, which is the four to five leafing stage. Some of the
ficlds in D11 and 1312 had a rather poor germination, as the seedlings of a part of the field were covered
with water completely. This was due to the uneven level of the fieid, the field inundation at the time of the
seedling showing irrigation application and mal-management of the drainage canals. At the same time,
some fields had salt damage due to the dried state of the ficlds after germination. The flood, which occurred
in January 2013, did not spill over into demonstration fields in D11 and D12, but left the primary irrigation
canal in a bad condition. The repair work of which prevented irrigation for about one whole month.
Although the verification block of twelve plots was set up in D11, the harvest of three plots, amounting to
t.75ha of field coverage, were abandoned, due to poor germination and the overwhelming growth of weeds.
Three plots (6ha) out of ten in the verification block in D12, seriously affected by the shortage of irrigation
water, were also abandoned before harvesting, Again, this was due to poor germination and the
overwhelming growth of weeds. Even among these seven plots, 4.5ha of field were also abandened before
harvesting. Farmers in D11 and D12 were evacuated. They could therefore not manage fertilizer application
and weeding, so the average yield of the demonstration fields was 2.19tha in D11 and 2.03tha in D12, a

very low yicld.
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Table 4.3.5 Yield of Direct Sowing Veritication Block 2012

1711
Famer's nanwe pl:lrlLliml Il.u:'i:kllml reld o eated ane Hhits B et
() tha ton ha ha " m
Crrinho** (L0 [0} 340 1.(k} 0o Bt
Luisa Sitov 1.0 1.00) 1.80 [§R1 3] 0 ol
Caroling Ubisse 1.0 1.0¢) LX) [3As Y] o 72
Miligre Pivane* 20 2 56 (.00 XY -
Treilin Lumbeta 2.0 2K 2.4 ALY 0.0 O
Adfeu Chambe* 1A% 1.0 240 Ny 3] [SRY) ol
Helia Muthobene 1% () 1B [SRLH] 328} 63
Apuida Cambaco 1AM 1.{H) 225 SRLY] A3 54
IFillipe Ubisse 1KY .00 1.20 BRCY] ()] [
Angelina Ubesse 1.00 (.78 174 .22 223 73
Aldberting Nuvunga 1.00 043 180 [FII) NG 33
Mikigrosa Livanc® 1.50) (L33 0.7t 07 4 A2
2 7i
D12
Arei Area Yield Ui harvested area Litls per
Tammer's manw planted  harvested .
ha) () ton. hu ha T m
Ciriciosa Macuanae™* 1.3 1.00 1.24 (150 33 128
Ieliciano Alberno 1KY (L350 250 (L5 S0 14t}
Lidis Nhacumbe 2.0 1.t .26} 1.4%) AL 104
Antonin Chirindzm 1KY (75 (R (.28 250 207
MNatalia Cuna 1.on 044 1.70 .50 6.0 (B
Luerencia Nhavane [RUY .27 3.76 .73 FARE Hs
lelena Sioe 2.0 L 248 (0.0 0.0 131
205 13201

The vield survey was carried out on nineteen plots in the direct sowing veritication block of D11 and
D12 in 2012, in order to see the effect of the number of hills per unit area to the paddy vield and to the yield
components. The samples were taken from three Sm” spots within each verification block, with twenty
samples in total having been taken. According to this survey, if the number of hills per unit area increased,
the number of panicle per hill and the number of spikelét per panicle decreased. It was also found that the
number of paddies per unit area increased when the number of hills per unit area exceeded S0/m” but the

filled spikelet percentage decreased, resulting in a low yicld as a consequence.

Grain vield kg/Sm2 '
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Figure 4.3.2 Correlation between the number of hills per unit arca and vield for direct sowing cultivation
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The overall vield in 2012 was Tow, due to the flood. Yet in all the demonstration fields, studies were
conducted to ascertain the relationship between the yield outcome and the location of each ficld. sampling
three Sm- arcas each from all the demonstration fields in D11 and D12, Sampling locations and yield were
divided into five levels of yield (less than 25% of the average yield, between 25% and 50%, between 50%
and 75%. between 75% and 100% as well as more than the average). The sampling lecations are specified
in Figure 4.3.3. In D11 arca. the tertiary canal runs from right to left on the figure and its inlet, at upper part
ol the figure, takes in the irrigation water. The slope of the field is not so visible, yet the excessive water is
drained from the outlet of the tertiary drainage canal, at the lower part of the figure. The plots of low yield
in D11 arca were concentrated at the lower left of the figure, the edge of the irrigation canal. The harvest

plots that were given abandoned are concentrated on the 3 area, at the left on the figure.
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Figure 4.3.3 Location Map of the Sampling in Demonstration Fields of D11 Area

As for D12 area, the tertiary canal runs from the left of the figure, and the inlet at the bottom takes in the
irrigation water (Figare 4.3.4). The surface asperity is visible and the degree of Jeveling is extremely
disagreeable. The excessive walter is drained from the tertiary drainage canal at the top of the figure. Some
farmers drain the excessive water of their fields from the sccondary drainage canal instead (along the road
at the bottom of the figure). The plots of low yield in D12 are mostly located at the cdge of the irrigation
canal on the right of the figure. Although there are plots neglected for harvest in most of the demonstration

ficlds, the plots where more than 50% is neglected for harvest are mostly located by the drainage canal, in

the upper part ot the figure.
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Figure 4.3.4 Location Map of Yield Sampling at Demonstration ields in D12

In the demonstration fields for direct sowing in D11 and D12 this time, the vield became less and fess as
the fields got nearer to the edge of the irrigation canal. The neglected arcas were also seen nearby the edge
of the irrigation canal in both D11 and D12, The low yield and appearance of the abandoned areas are both
due to the poor management of fields from the seeding period to the plant establishment period. Specitically,
poor germination and exuberant weeds afier the sceding are the principle problems, and arcas with these
problems were also arcas that were noted tor low yieid as well as for being neglected.

The number of FSG member farmers in the direct sowing block in D1 and 1212 increased significantiy
in 2013. As a consequence, the number of plots increased as well. resulting in twenty plots in DL with a
tetal of 32ha and seventeen plots in 1212 with a total of 25ha in cach verification bock. A total of ity FSG
farmers in D35 block were converted from transplanting to direet sowing within the biock, so fifty more
plots, a total of 25ha, were added Lo make up a grand total of nincty-one plots amounting te 82ha within the
demonstration block. The focus for the study of the demonstration was the same as that of 2012, the
standard of cultivation variety.

The weather in 2013 remained agreeable and FSG farmers were all so careful to Ieave the upper parts of
the young scedlings above water when the first irrigation water was introduced afer the seeding stage,
something that was lcarnt atter the unfortunate experience of the previous year. Subsequently plant growth
was favorable. Although some of FSG farmers in D5 showed some hesitation towards the direct sowing
methed, as this was a new experience for them, they made a collective effort to adopt the new sceding
method and everything it entails, after having converted their seeding method [rom transplanting last year,
A poor yield was recorded in a part o' D5, which was duc to poor growth. This arca was located close to the
edge of the irrigation canal, where the tertiary irrigation canal had not been maintained well, There was also
one plot in the verification block of D3 that had been neglected by harvest time. As for D1, there were no
notable problems. Yet there was still one plot nearby the edge of the irrigation canal in the verification
block that had been neglected by harvest time due to poor growth caused by the inundation of the field after
the seeding stage. Three other plots, also nearby the edge of the irrigation canal, had salt damage. There

were two plots of 3ha nearby the edge of the irrigation canal also in 1312 that had heen neglected by harvest
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time as they were damaged by salt.

The vield survey of the verification blocks was carried out in 2012 in order to study the relationship
between the vield and the vield components, as well as the number of hills per unit area. Two samples at
two different S m- plots in the verification field were used to analyze the vield components, along with
wenty solid samples. After the harvest, the number of hills per unit area from each verification block was
investigated. Some plots, that had already been plowed before this survey was carried out, were excluded
from the study of the vield components and the number of hills per unit area.

The average yield from eighty plots of verification blocks in D5, DIt and DI2 was 3.8tha, but
approximately 66% of the entire plots had the yield between 4 and 5vha. A significant difference in the
average vield among three blocks (D5, D11 and D12) was not found. The number of hills per unit area in

cach ol these plot was somewhere between eighty and one-hundred and twenty respectively.
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Figure 4.3.5 Distribution of Yield

Figure 4.3.6 Distribution of the number of

hills per unit arca

There was a negative correlation found between the number of hills per unit area and the number of
panicle per hill, the number of spiketet per panicle and the filled spikelet percentage. This result clearly
indicates that the increase in the number of hills 1s related to the decrease in the other aspects. However,
there is not a significant correlation between the number of hills and the number of spikelet. This seems to
be the case that the number of hills per unit area covered for the reduced number of panicle per unit area as

well as the number of spikelet per panicle.

Table 4.3.6 Relationship between the number of hills per unit area and yield as well as vicld components

o . Paiele bill Rpikcl‘cl per Fille spikelet ;rm:}l.__w;ma Vield (ton T “\'E)il\‘clc‘l
panicle (%) weipght sy
133 1490 30 06,2 79,4 245 R 36.7
13 oK | 12 1y X3 240 4.0 RER]
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Figure 4.3.7 Correlation between the number of hills per unit arca and the number of panicle per hill
Floure 4.3.8 Relationship between the munber of

hills per unit area and the number of panicle per hill hills per unit area and yield

The vield survey and the study of relationship of locations of the ficld were carried out m 2013 for the
demonstration fields. Three locations of Sm™ each were sampled. The vield of those three sampled locations
were categorized 1nto five levels (less than 25% of the average vield, between 25% and 50%. between 50%,
and 75%, between 753% and 100% and more than the average vield) and are located in figure 4.3.9 through

figure 4.3.11.
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Ina stmilarity to the results tound in 2012, three newly set up veritication blocks within DS, D11 and
D12 ¢set up in 2013) had neglected and low vield plots nearby the edee of the tertiary irigation canal,
which was away from the inler. [t is assumed that water management becomes more diflicult when the plot

is lecated close to the edge of the canal.

(2) Technical problems of the rice cultivation techniques of direet sowing (rom the perspective of farming
CXPENSCs

1Y Introduction

There was a significant disparity between vields of the verification and demonstration blocks during the
third operational vear. It was agreed that mutually neeessary field preparation and the appropriate water
management trom seeding 1o the plant establishiment stage should be applicd appropriatels. Appropriate
tield preparation means to level the surtace of' the ficld evenly and o crush any clods thoroughly, Generaily
speaking, in the Project arca, the rough plowing takes place using the dise plow. followed by the clod
crushing which is done by the disc harrow and then seeding, Right afier the seeding, another round of clod
crushing would be done along with the covering over of seeds with soil. Afler hields are divided into small
plots called canteiro (Tha=forty o forty-five canteiro), the irrigation starts, 1 seeding takes place in a field
with insuftticient clod erushing, some seeds would drop between clods. Germination would depend on the
size of the clod. and some would actually not germinate. Insutlicient field leveling constrains the
germination process by peoling water in the lower part of the field. Although there are still some
improvements that should be made to the present method of clod crushing and ficld leveling by disc plow
and disc harrow, there is a limitation to what can be achieved as well. Therefore, what is of crucial
importance ts the appropriate management of water by cach individuat farmer. Appropriate water
management means: o maintain that the ficld is wet enough Irom the seeding o the plant establishiment
stage, not to inundated the field and not to have it dry out but to be kept wet enough. This water
managerent requires frequent visits to the field to check the irrigation water and drainage conditions. For
this purpose, the Project recommends the “permeating irrigation method.™ it is absolutely necessary 1o pay
close attention to the wet condition of the field. especially until germination takes place.

Based on the above recognition, the Project coached FSG farmers thoroughly in the fourth operation year,
in regard to the field management. starting from the seeding time until seedling reached 1o the plant
establishment stage. During land preparation, there was rain afier the rough plowing. But the clod crushing
was done after waiting for the field to be dried well, afier having learnt from the experiences of the third
year. The field condition for the seeding was much better than that of the previous vear because ol this,
Many farmers experienced poor germination due to the poor water management at the beginning of the
plant growth stage during the third vear, so the irrigation was closely monitored this time, which resulted in
some improvements in the germination condition. Some farmers were very careful in controlling irrigation
water, 1o the extent that sometimes the Project thought that it was, perhaps, slightly too careful. The Project
had recommended 150kg/ha of seed amount for directly seeded fields, but since germination was very good,
some flelds were overly crowded. If these levels of management by farmers continued in the future, it may
become necessary to review a reduction in the seed amount. Meanwhile, there were some first tme FSG

farmers who could not successfully manage the water management at carly stage of plant growth, unlike
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those farmers who had had the bitier experience regarding the previoussearlier years water management.
These farmers. with the experiences ol the third year, showed such an apparent effort in not repeating the
same things during the fourth year. Clearly it is necessary 1o learn from field experiences.

Through the course of the rice cultivation process that FSGr farmers performed and managed properly
during the Tourth operational vear, the Project could find/identify new issues for improvement. The Project
organized an interview with FSG farmers as well as non-FSG farmers within the Project arcas. except DO
where there was no rice cultivated for that year, in order to understand their farming conditions including
the investment made from the land preparation to harvest {materials, fnancial resources, labor, etc). The
following paragraph deals with the issues of the rice cultivation techniques of direct sowing to be improved,

bused on the results of the interview. The number of target farmers is shown in Table 4.3.7

Table 4.3.7 Number of Target Farmers

o SO member (91) SG Nor-member (103) .
Irvigion Block ['otal
135 (BAN! 132 131 D12 R1-3 133 RI-3
No. S0 24 17 20 17 15 36 13 194
Coltivation method Direct sowing (143) Iransplanting (31)

Nones () indicates number ol farmers

‘The lubor Torce structure of the target Tarmers is shown in table 4.3.8. Rice farmers in the Project area
have very little labor with only one to two members of cach famity managing the rice cultivation, regardless
of the cultivation method. Tn addition, many tamilics have members who are working away from home.
Some of these workers are employed on a daily basis, where others are migrant workers working in South
Alrica. And all of them were men, These non-agricultural jobs were bringing in 52% of the houscholds total
income (other tarming conditions, vield and revenue condition, etc. are listed on the Appendix 8 (8-3)). It
was made rather clear that rice cultivation in Chokwe has been managed by only one or two members per
houschold (most of whom are women) and that because of this condition, rice farmers have 1o depend on
the hiring laborers for transplanting, sceding and harvesting , work that requires a great deal of physical
labor. The shortage of Tabor can be viewed as one of constraining factors for the rice cultivation in the
Project target area. Therefore, the simplification and/or lessening the load of each working process
(streamlined process, mechanization ete.) is seen as necessary for farmers to manage rice cultivation within
the family. As the overall goal of the Project states, the final goal of the Project is to realize a rise in income
for rice farmers. The components of rice income are gross income (paddy price = yicld) and farming
expense, so the tasks are to improve the yvield and to minimize expenditure at the same time. Therefore,
among farming expenses. working processes that require labor cost. such as transplanting, weeding and
harvesting. are closely examined. along with vield results. to identify the direct sowing related technical
issues that can be improved (bird scaring is excluded here. even though it requires a labor cost, since it is

categorized as different from technical cooperation).



Table 4.3.8 Labor Structure of Target Farmers
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2} Transplanting

Table 4.3.9 is a summary of farming expenses (or the different cultivation technigues. in regard 10
transplanting. As the table indicates, there is a significant difference at 1% level for transplanting wuorks
when expenditure ol transplanting cultivation and direct sowing cultivation are compared. The reason as to
why FSG farmers in D3 practiced the direct sowing method this scason is that they could not finance the
labor costs of transplanting, due to the damage caused by the flood. The labor cost is a rather big burden for
rice farmers who practice transplanting rice cultivation,

On the other hand. the direct sowing rice farmers were also found (o be spending approximately
2200Mtha to transplant seedlings. Although it is common for direct sowing rice farmers to transplant
seedlings (o fill the empty space where germination was poor, this was done to such an extent that their
expenditures increased significantly. In other words, the merit of direct sowing, which is its low cost, is lost.
The demonstration fields for the rice cultivation techniques for direct sowing set up by the Project also
required an extra labor to fill quite a few empty spaces in the field which has drainage problems. The results
of poor germination are generally due to inappropriate land preparation and the management of water until

the seedlings reach to the plant establishment stage, so the Project has realized the need 1o supervise lanmers

accordingly,
Table 4.3.9 Expenditure for Transplanting
Planting methods
Item Transplanting (51) Dircetsosing (143) 1
Muean bR N Mean S0
Cultivation area (ha) .52 0.23 1.009 0711 -5.04 ==
Lxpense (M tha) 365380 251319 2.200.24 TIRAZ | 6.00) %%

MNote: Bk )0y

Syt the planting methods indecates the number of Tarmers
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3) Weeding

[in the Project target arca, it is common o weed manually. However. in regards to the direct sowing
cultivation. a larpe number of non-FSG larmers were also spraying herbicides. The size of field for direct
sowing is usually more than }ha and manual weeding has its limits ( The cultivation area of FSG farmers in
D3 s 0.5ha, but this is due to the fact that they were practicing transplanting until the previous cropping
season. So the 0.5ha size of field for direet sowing is rather unusual). Table 4.3.10 shows the expenditure
categorized by weeding methods. 1t was found that one-hundred and tweniy-six farmers were applying a
herbicide spray for weeding, but one-hundred and eight farmers. 86.7% of the total, were also weeding by
hands, adding to an increase in the overall cost. The reason was because these farmers were not convinced
with the effects of the sprayed herbicide. Their manual weeding was simply additional work, which is not
strictly necessary. This situation requires improvement, since there would be little merit in spraying
herbicide other than adding an extra expense. Some FSG farmers commented on the difficulty in weeding

The herbicide, sprayved to demonstration tields of the rice cultivation technigues of direct sowing, is used
by farmers in general within the Project arca. The Project has suggested that it be sprayed when the
seedlings reach (o the four to five lealing stage. But the spray timing tended 1o be delayed as the growth of
seedlings differed Irom one field 1o another. Tt was also necessary to drain the irrigation water from the field
hetore spraying herbicide. One of the reasons why there was little beneticial effect from herbicide was that
perhaps the field was not drained well enough. This can be difficult to do, particularly to those fields where
there s @ drainage problemis) and the surface level is uneven. There are some technical problems
concerned with spraying like such as leaving patehes caused by spraying unevenly as well as something
beyond human control such as rain falling alter spraying.

Frequent irrigation and drainage hetween the time of seeding to herbicide spraying is necessary and the
cileets would be visible when a land is prepared appropriately. The issues of transplanting and weeding arc
mainty caused by the imgation and weeding as well. Therefore, it is important to supervise farmers about
cach aspect of the work from land preparation to herbicide spraying to help them understand this as a

clasely connected process.

Table 4.3.10 Expenditure on Weeding

Weeding methods
ltem Manual (66) Herbicide (18) Both (108)
Muean S.0D. Meun S0, Mean S,
Cultivation arca (ha 0.66 b 0.42 1.28 0.73 P06 a (L72
Weeding Expense (Mt ha 136192 a 1.23625)] 356461 b 436.69 | 552804 ¢ 1.607.64

Note: #Mean i the same row with the same letter are not signilicantly different (220,053
S0 ral the Weeding methods mdicates the number of farmers.

2 tarmers s ho did not wead are not included in the analy sis.

4y Harvesting,
There are two ways o harvest rice, by hand or by combined harvester. The process of harvesting by hand
involves three types ot waork: 1) mowing, 21 moving and mounting mowed rice plants and 3) threshing. As

tor the other method done by the combined harvester. it is possible to combine the mowing and threshing
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process. Comparing eperational cost between these two harvesting methods, there is a signiticant difference
at 1% level, and the operation cost of harvesting by hand reguires a higher operation cost of 1.82 times than
that of by a combined hanvester, {Table 45,11,

HICEP owns seven combined harvesters. but this number is still not suflicient enough and a number of
farmers expressed their ditficuity in reserving one during the optimal baryest time of their fields, Since the
mechanization of the harvest is directly connected to the reduction of the operation cost. a swilt resolution
to the shortage of combined harvesters is much awaited with anticipation. The combined harvester is
usually used by tarmers with a ficld equal to or larger than Tha, and. it including more intormation. who
practice the direct sowing method. Even though the cultivation area of cach FSG farmer in DS is 0.5ha, the
their harvest was dealt with using a combined harvester as their ficlds are consolidated as two ramars
(13haramar). The operator of the harvester made a comment pointing out that it was rather inetlicient o
discharge paddy every time afier harvesting was done on each 0.5ha field. HICED owns only large-scale
harvesters with an operation width of Sm. It may be necessary to introduce small-scale combined harvesters

for small-scale farmers,

Table 4.3.11 Expenditure on Harvesting

Harvesting methods
[tem Manual (80) Harvester (93) ()
Mean h RPN Moun S,
Cultivation area (ha) {1.3% 0.28 1.26 (LTS5 ~7.76 %%
txpenses (Mha) 0.780.53 4,839,114 372262 0119 o 14 *#*
Notg: ***a0g,
SO)atthe Harvesting methods indicates the number ol farnwers.

217 furmers who harvested by beth manual and haevester and 2 larmers

who could not harvest are notincluded in the analysis.

3) Yield

The Project has assisted all FSG farmers equally regarding land preparation and materials (seed, fertilizer
and herbicide), but the yield of each FSG farmer has shown a signiticant difference. There must be some
constraining lactors that greatly impact beyond the material injection or rice cultivation techniques of direct
sowing. It is understandable if these factors included problems related to irrigation and drainage. As it has
been mentioned before, water management until the seedlings reach to the plant establishment stage is most
significant for the direct sowing cultivation. So Figure 4.3.12 show the yicld of two types of farmers.
among FSG farmers, with and without the occurrence of problems in irrigating and/or draining the water
during this cropping season. The figure clearly shows that the vield of the farmers, who had problems in
trrigation and/or draining water, was remarkably low. Particularly, HICEP stopped water distribution as a
flood countermeasure during this cropping scason, During this time. a part of D5 and D12, where land was
relatively nigher, had difficulties in irrigating their ficlds, which may have caused the low viekd. At the same
time, a number of fields nearby the drainage canals were having drainage problems. Tt was difficult to
manage water in such ficlds from seeding to the stage of plant establishment, and insufficient water

management may have also caused poor germination, The fields with poor drainage tend to have a high
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saline concentration, This could also be another reason for the poor germingtion rate.

Generally speaking, direct sowing cultivation results in low vield and tends to be rather unreliable
compared with transplanting. From the perspeetive of water management. it is difficult to practice the rice
cultivation techniques of direct sowing in fields where irrigation/draining problems exist. In other words,
the best situation in which to practice the rice cultivation techniques of direct sowing is to handle water

management appropriately.
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Figure 4.3.12 Difference in Yield of two different conditions of fields:

with and without probiems of water management

O) Sunmmary

A minimum requirement for the direct sowing method is to have the irrigation and drainage managed
properly until the scedlings reach to the plant establishment stage. So, the choice of field is important,
accordingly. Other necessary tasks are appropriate land preparation, water management and weeding, and
all ol these will lead operation cost to be reduced while vield to increase. In regard to the mechanization ot
harvesting, the shortage ol combined harvesters is a problem. 1t is hoped that HICT:P and SDAE will
procure them as soon as possible.

In cach irrigated target areas, demonstration fields were designed into blocks for two different methods,
since the time of their establishment done by the Project FSG farmers. On top of those fieids, another
demonstration tield has been set up tor the single cultivation method also within FSG, and there are usually
plots with irrigation and drainage problems, as well as plots without those problems, existing in the same
ramar at the same time. Perhaps, it was necessary o pay closer attention to cach of the plots. Even if the
FSCowas originally meant to set up the demonstration ficlds for the rice cultivation techniques of direct
sowing like DI and D12 blocks. it might have heen okay to reconsider another technique with a
consideration given to the tield conditions, The operation costs for transplanting would have been
reasonably higher, vet the Project could also have offered such an option to FSG. This is onc of things the

Project learned as well as the other issues (o be improved.

09



4.3.3 1mplementation of technical training for the rice cultivation techniques of direct sowing for
non-FSG farmers with the initiative of extension agents and leaders (FSG farmers)

During the third operational year. a total of twentv-two (32ha) demonstration fields for the rice
cultivation techniques ot direct sowing were set up at FSG Tarms in D11 and D12 block. The extension of
the improved rice cultivation techniques of direet sowing was carried out in these arcas through OIT for
row sceding with the manual seeder and operation and maintenance of demonstration ficlds and various
training courses based on results found at verification fields. Next year. the fourth operational vear,
ninety-one (82ha) demonstration tields lor the rice cultivation teehniques for direct sowing were set up at
FSG farms in D3, D11 and D12

The flood made the Project unable to organize detailed training courses tor the rice cultivation techniques
of dircet sowing tor non-FSG farmers it the third vear. still the number and the total arca of demonstration
fields increased in the next year by 4.17 times and 2.36 times respectively. which indicates the gradual
extending of progress for the improved techiiques o non-FSG tarmers through demonstrations. The Field
Day was also organized for the rice cultivation techniques of direet sowing, once cach in D11 and D12,
targeting non-FSG farmers, and thirty-three and sixty-four farmers participated respectively {Table 4.3.12).
Among one-hundred and three non-FSG tarmers interviewed at this time, seventy-Tour {71.8%) answered
that they know about the verification blocks set up by the Project. Among these seventy-tour tarmers,
torty-five (60.8%) said that they had visited one or more of the demonstration fields betore, 1t s clear that
many farmers have an interest towards the improved rice cultivation technigues tor direct sowing
developed by the Project. [ the demonstration ficlds as well as verification blocks are maintained even afier
the Project implementation term ends, it would be possible eventually to see the benelicial efiects ot the
Farmer to Farmer technical extension project. The Project realized the importance of continued assistance

to 'SG by SDAE in order to encourage this type of ripple ellect to happen.

Table 4.3.12 Training for Non-FSG Farmers during the 4" OY (Dircet Sowing Cultivation)

Noo fTide of traimng Lecture [ Participants  fPace Target
. Mr. Arsenio o Thamine . Local Tarmers and 1SG
I Field B ) 2014 2018 33 )
Mr leriniue 2. Cunthe ul 1]

Mo Arsenie I T hamine
2 Fretd Ty Mr. Baptistu AL 2004536 64
Macuacua

Locul farmers and FSG

ol D12

'otal a7

4.4 The strengthened of farmers groups activitics in the arcas of the demonstration field (Output 4)

4.4.1 The establishment of a farming support group in cach target area
(1) Establishment of FSG

One of the main activitics of the Project is the extension of the technical improvements of rice cultivation.
Tiie department of extension rural, SDAL, is a public section that ofters extension services, but this
department is extremely volatile. FSG was established in the target arcas by the previous Project, in order to

assist this section, and has contributed 1o the spread of technical information through the Farmer to Farmer
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extension method. Based on this history, the Project has relied on technical extension through the farmer to
farmer method and has continued in assisting the establishment and operation of FSG.

The transition in the number of FSG and FSG farmers is shown in table 4.4.1. At the beginning of the
second operational year, the number of FSG farmers was forty-two (D5:one FSG, ten farmers, D6: one
FSG, ten farmers, D11: one FSG, twelve farmers, D12: one FSG, ten farmers). In the end, the Project
carried out assistance programs for one- hundred and seven FSG farmers (D5: three FSGs, fifty farmers, D6
one FSG, sixteen farmers, DI1: one FSG, twenty-four farmers, D12: one FSG, seventeen farmers). The

expansion in D5 block is particularly remarkable.

Table 4.4.1 Change in the Number of FSG

Year

Irrigation block st 2nd 3rd dth
Na. % No, Yot No. Yo*
FSG ] 1 2 200 3 300
5 | Members 0 10 26 260 50 500
Area (ha) 0 5 13 260 25 500
FSG 4] 1 1100 1100
DO | Members 0) {1 16 160 16 160
Area (ha) 0) 5 s 160 4] -
'S 0 1 1100 T 10
DI Members 0 12 12 100 24 200
Areu (ha) 0 0 i - 32 200
FSG 8 1 100 1100
BDI2 [ Members §] 10 1o 100 17 176G
Arci (ha) {0 0 16 - 25 156
F8G ¢ 4 5 125 6150
Totall Members ¢ 42 64 152 107 233
Area (ha) 3] 0 53 530 #2 R20

Note: * Increasing rate based on the time of establishment

The cstablishment of FSG was initiated by the assigned extension agents, who, in turn, chose the member
farmers. The establishment procedures taken by FSG for the Project are listed on table 4.4.2. At its
inauguration, the purpose of FSG as well as the responsibility of the Project and FSG are explained. In
particular the role of the farmers revolving fund was thoroughly explained in a slow and methodical manner.

The representatives and SDAE signed an agreement in the end so that the FSG was officially established.
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Table 4.4.2 FSG Establishment Procedure

Step Activity Remarks
1 SDAE/PROPAC Discussion ®  SDAE explains the purpose and function ol the FSG.
» Establishment of demonstration ficlds
» Management of revolving funds
2 Member selection ®  [deal number of members is between 1 and 13,
®  Members will play leading roles to extend rice cultivation techniques.
® Moembers must be enthusiastic and participate proactively in rice
cultivation.
3 Appointment of executive ®  President, vice-president and accountant should be appointed among
members members.
1. President > 'S is responsible for the personnel appointment.
2. Vice-president » Executive members must be literate.
3. Accountant 1. President
®  (Chief Executive of FSG
> Represents FSG
» Hotds and presides meetings
> Acts as a signatory to checks and accoumting papers,
along with the accountant
g Acts as a liaison between SDALE and extension officers,
ete.
2. Vice-president
®  Assistant to the President
> Acts as a proxy in the President’s absence
» Exccutes missions instructed by the President
3. Accountant
®  Manager of the farming revolving fund
e Collects farming revolving finance
> Prepares cash at time of payment
» Keep books
» Deposits / withdraws money (deals with the bank)
» Acts as a signatory to checks and accounting papers,
along with the President
> Prepares manthly reports
4. Chict of Production (Additional)
4 Preparation of the member list ®  Makes the Member List including information such as (1) Full Name,
(2) Residential Address, (3) Imigation Area and (4) Contact Telephone
Number.
5 Sign to the Agreement between ®  Exchanges the Agreement between SDAFE and FSG
SDAE/PROMPAC and FSG - Execution of training programs as well as loans for the
farming revolving fund should proceed under this agreement.

(2) Establishment of Farmers Management Group for the Rice Milling Machine
The original plan had FSG in mind to finance the farming revolving fund through the operation and

maintenance of the rice milling machine. However, this was not realized. There were several situations that
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needed to be addressed. 1) It was becoming more difficult to make a profit under the current condition in
operating the rice milling machine in D4 and D7 during the previous Project (reason: a) there was a
decrease in rice milling and selling, b) the ratio of labor cost was taking up a large portion of the total
operation costs, and c) there was an increase in the rental fee of the milling machine (for the milling of
home consumable rice), 2) the book on rice milling was insufficiently, kept 3) it was highly possible to
create functional problems to FSG farming assistance by the revolving fund under the FSG management,
because the rice milling revenues, that should be fed back to the fund, are used to manage the deficit
operation in the milling business, 4) the percentage of debt collection in DS and D6 reached approximately
90% as of July 2012, and so on. Under these circumstances, the Project made the decision to establish the
“Grupo dos agricultores de gestdo” (Group of Farmers Management) within WUA, separate from FSG, so
that the system of the FSG revolving fund and the project to eam revenues from milling rice would be
managed separately. This change in the system, this time was discussed among Project managers and

counterparts and approved at JCC mecting.

4.4.2 Training for farming support groups
(1) Training for FSG on FSG and Farming Revolving Fund

FSG manages the establishment of demonstration fields and the farming revolving fund. During its
inauguration, the Project explained the purpose of establishing the FSG and the role that the FSG 1s
expected 1o play. The memorandum was singed and exchanged soon after that and the various assistances to
FSG began. FSG assistance activities regarding the setting up of the demonstration fields are training
courses covering subjects such as rice cultivation techniques of both direct sowing and of transplanting as
well as OJT opportunitics on land preparation related matters, such as the procurement of tractors and the
provision ol sceds, fertilizer and herbicide. As for the management of the farming revolving fund, training
courses mainly covered book keeping where OJT primarily covered debt collection and items to keep on
the book that are concerned with the fund. Table 4.4.3 lists the training courses offered to FSG (please refer
to Appendix 9 (9-1) for the debt collection of the fund).

During the second year, FSG tfarmers in D5 and D6 experienced the management of the farming
revolving fund (debt collection and injection of funds into next years rice cultivation). On the other hand,
FSG farmers in D11 and D12 could not collect debt during the third year because of the flood, so these
tarmers were still inexperienced in doing so. Therefore, in this case, collecting debt funds was done for the
first time in the fourth year. FSG activities in D6 came to a standstill as there was no rice cultivation during
the fourth year. Nevertheless, all of FSG are planning to cultivate rice for the cropping season starting
October 2014, through application of the direct sowing cultivation. The Project can follow up FSG with the
debt collection after harvesting of the fourth year, but that is as far as the Project can do. Therefore, it is
absolutely necessary for SDAE to keep assisting FSG in continuing debt collection, using the collected

funds in order for FSG activities to secure their sustainability.
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Table 4.4.3 Record of Training Courses for FSG

No. of

Name of the course Date . Target Participants Remarks
Participants
Collaboration work case study i o §
. L ) L . . N Rice cultivation tor small seale
of rice cultivation of small 25 Nov, 2011 14 Extension agent, SDAE, EAC .
9 PR tarmers

scale farmers in Ghana
Managing the account book N . - . or e
N . 4 Jan. 20012 12 Extension agent. MiA FSG bookkeeping tor FSG
for credit system =
Book keeping on revolving N .
. 14 Jun. 2013 22 128 l.ccture on bookkeeping
fund management *
Book keeping on revolving . R
N piaz - 18 Jun. 2013 10 DU Lecture on bookkeeping
fund management s
Book keeping on revolving )
N 19 Jun. 2013 8 DI2 Fecture on bockkeeping
fund management )
N . . Extension agents. FSGL Farmers
[raining for extension agents . S . .

X 28 Jan. 2014 24 manageient group for rice milling  [Follow-up training
and teader farmer | .

machine
Training on bookkeeping 11 Teb. 2014 1 FSG(D12) Follow-up training
Training on boekkeeping 12 Feb. 2014 13 I'SG (DI Follow-up training
Training on bookkeeping 20 Feb. 2014 10 I'SG (DS) tollow-up training
lotal 159

(2) Installing of rice milling machine and training in its operation and maintenance

After installing a rice milling machine (June 2012) in Masavasse (D11 block) during the
another rice milling machine was installed in Muianga (R1-R3 blocks) in the next operational year
(November 2012). The milling machine briefing session was held for the Farmers’ Management Group for
Rice Milling Machine, and the venue to accommodate the machine was facilitated with a bared gate, laying
of concrete to furnish the floor ete. The operator of the rice milling machine was thoroughly briefed and had
hands-on training sessions about the mechanical structure and the operation procedures of the milling
machine. At the same time, on-site training was offered to members of the Farmers’ Management Group for
Rice Milling Machine in order to provide overall information about the milling machine {regarding to

maintenance, including explanations on its mechanical structure, operation procedures, daily check-up

points, changing parts, and so on). The details of these trainings are shown on table 4.4.4,
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Table 4.4.4 Training Courses for Farmers’ Management Group for Rice Milling Machine

No. of L
Name of the course Date .0_ © Target Participants Remarks
Participants
- zchanizati ic C tion of ri illing machine
Farm mechanization (rice 19 Oct. 201! 4 Operator for SDAE, HICEP, EAC and FDA peration of rice milling machi
milling machine) Mechanization of milling activity

. . cre . 27 June 2012 - . L i
Operating rice milling machine 12 Rice milling group for DI} QIT
29 June 2012

Bookkeeping on rice milling

) 05 July 2011 19 Rice milling group for D11 and R1-3 Lecture on bookkeeping
operation
Operating rice milling machine B Nowv. 2012 3 Rice milling group for RI-3 Operation and maintenance
Operating rice milling machine 19 Nov. 2012 16 Rice milling group for R1-3 Operation and maintenance
Bookkeeping on rice milling . - 5 .

11 Jan. 2013 6 Rice milling group for Ri-3 Lecture on bookkeeping
operiation
62

Due to the flood that hit the Chokwe Irrigation Scheme in January 2013, the rice milling machine set up
in Muianga was soaked in the water for a few days. The milling machine was received emergency
maintenance by an engineer, who lived nearby, as soon as the water withdrew. Luckily, the engine started.
However, the milling function was quite impossible to use. Solidified mud was found in the internal
rotating part as well as discovering that it had become rusty. This situation was taken as an opportunity to
jearn about maintenance, the main parts were taken out in order to change six screens and wash off the mud
from the internal rotating parts. Consequently, the rice milling machine recovered its normal operating
standard.

Regarding the two rice milling machines set up in Masavasse and Muianga, both had their blowing fan
shafts broken in July 2013, almost simultaneously. [t may have been the case that the initial failure of these
parts was not detected at first, as these shafts are not parts that usually break, the cause was not detected.
The spare parts were procured courtesy of Yanmer Indonesia, the manufacturer, so the repair could take
place. During this time, OJT was specifically held for the operators from each group to obtain knowledge

and technical skills of repairing and maintaining milling machines.

4.4.3 The support of farming support groups’ activities
(1) Assistance to activities of FSG

FSG activities have largely two main tasks: 1) establishment and management of the demonstration
fields and 2) management of the farming revolving fund. Those two tasks are related to each other,
establishment of demonstration fields are made possible by the fund, and debt, collected atter harvest, is fed
back into the fund, helping finance the repeat establishment of the demonstration field next year.

Table 4.4.5 shows the establishment and management of the demonstration fields adopted by the Project.
The demonstration fields should be set up in accordance with the rice season, and the plowing and clod
crushing by tractor depends on the weather condition. It was therefore necessary to book the tractor well in
advance and the fields were set up with the coordination of FSG, assigned extension agents and C/P. The
provision of seeds, fertilizer and herbicide was dealt with mainly by extension agents. These agents also

arranged the date, time and place for the provision. C/P and/or the assigned extension agent(s) explained to
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the FSG farmers about how to use the tractor through OJT.

Table 4.4.5 (1) Establishment and Management of Demonstration Fields

Step

Activity Remarks

Selection of demonstration | Reasonable Fields
field location ® Fields good for irvigation imake and drainage outlet
» Check the condition of the tertiary irrigation and drainage canals
®  Accessible Fields
®  Fields without salt damage
» Check the saline condition of the soil

Size of demonstration field per one farm houschold

®  Transplanting farnt: smaller than 0.5ha
®  Direct Sowing farm : smaller than 2ha
» The larger the fields become, the harder the management becomes.
Recommended Size for demonstration fields per one FSG
® | Ramal{13-16 ha)

2 Tractor procurement for ® PROMPAC has assisted the plowing, harrowing and plotting
plowing » Plowing: 1 time
» Harrowing: 2 times
» Plotting: 1 time
®  FSG procures a tractor(s) for plowing, harrowing and plotting,
» It is easier for a group to procure a tractor(s) than an individual.
» This is a benefit of forming a group.
® It is necessary for FSG 1o make a clear agreement in advance with the operator,
regarding the following points.
» Price, payment method
» Location of'the fields
> Duration of working time
® 3G members need to check the degree of surface level of the field, before paying
forit.
» The fields must be leveled with clod adequately crushed and generally
in a good condition.
3 Procurement of seeds & PROMPAC donated the following.
> Transplanting : tha: 60kg
> Direct Sowing : Tha: 150kg
® Above is the indicated sufficient seed amount.
4 Procurement of fertilizer ® PROMPAC donated 100kg/ha of fertifizer for target tields.
® PROMPAC recommends applying fertilizer on three separate gccasions.
> L application: 35kg/ha at 4 to 5 leaf stage after applying herbicide.
> 2™ application: 35kg/ha at 15 to 20 days after 1 application

3" application: 30kg/ha at 30 to 35 days after 2™ application

v
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Table 4.4.5 (2) Establishment and Management of Demonstration Field

Step Activity Remarks
5 Procurement of herbicide ® PROMPAC recommends spraying herbicide to those fields sown by direct sowing,
g PROMANIL : tha: 10L
> MCPA: 1ha: 3L
» Water: 1ha: 200L
® lerbicide application should be applied at the time of the 4 to 5 leaf stage.
Draining water from field is required.

The Project provided a loan for FSG to finance the farming revolving fund, in order to set up the
demonstration fields without delay. This farming revolving fund is designed so that FSG themselves collect
the debt with interest after the rice harvest season and use the money for the next season, having the
financial assistance from the Project only for the first year as a primary injection for such things as plowing,
clod crushing, seed, fertilizer and herbicide (only for direct sowing). In order to foster a sense of
independence among FSG farmers without depending too much on the Project, the financial assistance
from the Project is limited to the above items and no assistance towards any costs related to labor or
harvesting was provided.

When the demonstration fields for the rice cultivation techniques of transplanting for the third year were
set up in D5 and D6, FSG in those two areas used the fund that was collected in the second year. All of the
necessary financial procurement such as getting cash ready or making necessary payments were all done by
FSG at that time, and the Project assisted only indirectly in, for example, arranging the use of tractor(s) and
so on. Although the rice cultivation activities were not active during the third year because of the flood, this
was a good example to see the effects and outcomes of FSG reinforcement efforts. Everything went “back
to square one” for the fourth year, and FSG farmers in D5, D11 and D12 began with collecting debt for the
fund with the initiative of FSG farmers and extension agents, having the assistance of the counterpart(s)
occasionally. The collected debt must be clearly recorded in the book. FSG farmers are usually not
accustomed to such a task, so the condition of debt collection and book keeping are checked. The ledger for
the FSG farming revolving fund is shown in table 4.4.6.

167



Table 4.4.6 (1) Managernent of Farming Revolving Fund

Step

Activity

Remarks

Preparation

of the

revolving fund

farming

I. FSG holds a meeting(s) to confinm the following points.
> Cash balance and account balance
» Members status of repayment (who finished the payment and
who has not)
®  The accountant should bring the book and explain all accounting related
information to the members,
2. FSG should discuss how to deal with members who have not completed the

repayment of the farming revolving fund. For example:

> FSG would neot offer another loan until the repayment is
completed.

» Other members pay off the amount on behalf of the member in
question.

® Necessary expenditures should be agreed.

» Plowing
» Harrewing
> Plotting
> Secds
> Fertilizer
» Herbicide
®  Necessary repayment amounts should be agreed.
» Repayments should include the interest specified on the
agreement.

® Any discussions and decision making processes should be done in the

presence of all the members.

Calculation of expenditures

Expenditures per 1ha was

b Plowing: 2,300M1, Harrowing: 2,300Mt, Plotting : 750Mt
» Seeds: 150kg/hax17Mt=2,550Mt

> Fertilizer: 2bags/hax1,550Mt=3,100Mt

» Herbicide: 2,320Mt

®  Any time the farming revolving fund is used, the accountant should record the

amount spent in the book.

Calculation of the repayment

amount

® Members must pay the repayment amount with the interest al the agreed
percentage.
The interest should be calculated as follows,

Collect the farming revolving

fund

® FSGis to hold a meeting afier harvest to confirm any matters concerned with

repayment of the fund.
¥ Amount of repayment
» Term of repayment
®  The accountant is the responsible personnel to manage the revolving fund.
¥ The accountant should record the received amount in the book
immediately after receiving any money.

® FSG should hold meetings even during the payout period, in order to share

among the members the state of fund repayments.
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Table 4.4.6 (2) Management of Farming Revolving Fund

Step Activity Remarks
5 Opening  bank accounts  for ® Each FSG should make its own bank account to manage the farming
managing the fund revolving fund.

accountant

®  President and the accountant must agree on payment

in charge of the fund.

® The collected money should be deposited into bank as soon as possible.

a possibility of losing or using this money.

Table 4.4.7 shows the status of debt collection of the farming revolving fund as of September 22 (please
refer the Appendix 9 for details).

Table 4.4.7 Collection Status of Farming Revolving Fund

FSG 5-1 D5-2 D5-3 D6 D11 D12 | Average
(i0) (16) (24) (16) 24) an

Repayment Rate (%) 934 59.4 54.2 24.8 384 31.8 | 403

Note: { § indicates the number of members

(2} FSG related issues to be solved

The following should be addressed in order to sustain FSG activities in the future.
1) Constant establishment of demonstration fields and appropriate management of the farming revolving
fund

The establishment of demonstration fields and the farming revolving fund are absolutely necessary, and
the fund should continue revolving by getting the rice that the demonstration fields produce as a financial
resource, which, in turn is saved for the next cropping season as the revolving fund. The most important
matter here is to obtain enough yield; in order words, the yield has to be substantial enough to maintain the
operation cost for making rice cultivation possible. FSG farmers usually each spend, for direct sowing rice
cultivation, approximately 25,000Mt/ha as their operation costs, (13,320Mvha of which is contributed from
the fund). If this amount is converted into the paddy value, it is more or less 2,900kg/ha. Therefore, if more
than 3,000kg/ha of vield is achieved, the debt for the fund as well as the operation costs for the next season
can be covered. As it has already been mentioned, some work related to rice cultivation should be given
careful attention. These are the selection of manageable fields for controlling water level frequently,
appropriate land preparation, water management until the seedlings reach to their plant-establishment stage,
draining water from the field at the time of herbicide spraying, and so on. Indeed, the support from SDAE
particularly in these above mentioned works should be continued. The yield from the fields without
irrigation and drainage problems exceeds 3,000kg/ha (table 4.3.12), so it is achievable.

The debt collection of the second operation al year was dealt with by FSG farmers in D5 and D6. FSG
farmers in DS, D11 and D12 dealt with the debt collection next year. The Project held periodical meetings
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with FSG farmers prior to harvesting. The confirmation of book keeping was given special attention in
every meeting and the information was shared particularly among FSG farmers. Although it is not very
difficult to share the information among FSG members, since the number is not large, still there is a
possibility of creating a sense of distrust without occasions for them to be together and share the same
information. It is quite important to hold periodical meetings and to continue having extension agents as
well as SDAE staff to attend those meetings.

It should be noted that many FSG farmers are cultivating vegetables and/or maize in addition to their rice,
in regard to the debt collection and the reuse of the farming revolving fund. It is reasonable for personnel
who have been involved with the rice focused project to be concerned, principally, with the collection of the
fund after the rice harvest so it can be used for the next rice cuitivation season. However, from farmers’
point of view, it is also reasonable to think of the possibility of utilizing this fund for additional farming,
such as vegetables and/or maize, which take place after the rice. In fact, there are some FSG farmers in D11
who have proposed to repay part of their debt after selling tomatoes, that they have grown after the rice.
This type of issue should have been discussed in advance and a consensus made then between FSG,
extension agents and counterparts. Although FSG farmers work collectively for some tasks related to rice
cultivation, such as the tractor procurement, seeding and irrigation of their fields, etc., they no longer work
together to deal with other crops vegetables and/or maize. The work efficiency would be higher if they all
work together as a FSG and FSG activities would also be reinforced. Working together for other crops also
means that they can coordinate cropping seasons and the forthcoming rice cultivation would start smoothly.
Therefore, one of the issues to be considered in the future includes keeping in mind the annual cultivation
plan of FSG farmers and if possible, to consider the whole concept of assistance that integrates other crop

cultivation.

2) Ongoing technical assistance by SDAE

FSG farmers lack enough overall experience to continue their activities independently. It is necessary for
SDAE to continue with their assistance for at least a few more years, in order for the entire FSG activities to
become sustainable, activities such as spending the farming revolving fund, establishing demonstration
fields, collecting the fund debt, and so on. Particularly, FSG farmers in D11 and D12 have only one
season’s worth of experience in regard to the fund. Therefore, as it has been already mentioned in 1), the
assistance for FSG should be continued for: technical assistance for issues such as selecting locations for
and establishing of demonstration fields and dealing with field water management appropriately as well as
information sharing among FSG farmers concerned with the post-harvest activities like debt collection,
book keeping, etc. As the body to promote agricultural extension, SDAE should go round the Project target
blocks during the time of holding periodical meetings with FSG so that the information would be shared
among members without fail. The problem is that the extension function of SDAE is rather week, and that
was the reason why the Project adopted the Farmer to Farmer extension method. This situation may see

some improvements if SDAE and/or DNEA are required, periodically, to report the FSG activities to JICA.

(3) Assistance to activities of Farmers’ Management Group for Rice Milling Machine

The milling business became fully operational during the post-harvest time of the fourth year, regardless
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the shortage of paddy and the breakdown of the rice milling machine caused by the flood. The weather was
agreeable during the crop season of the fourth year and a number of farmers came to use the milling service.
A visible improvement in the technical aspects of the milling service has become apparent, since the book
keeping of Farmers’ Management Group for Rice Milling Machine is occasionally checked as well as OJT
is periodically organized. Yet, particular and close attention should be paid to spending and labor cost
matters.

FSG and Farmers’ Management Group for Rice Milling Machine are two separate organizations, so the
latter group is not involved with the management of the fund. Under the current system, the main activities
of the latter group in Masavasse and Muianga is to the mill the paddy brought in by farmers, who would
pay for the milling service. What should be noted here is that the Farmers’ Management Group for Rice
Milling Machine is an organization set up under the care of the Water Users Association, as an affiliation
group. Yet the relationship between the two organizations is very week as the affiliation group to have
worked quite independently from the association. This means that the members in the farmers management
group has little understanding of their own situation. Therefore, it seems necessary to foster an awareness
and understanding of the systematic merits of having the group as an affiliation of the association as well as
an awareness of the fact that the affiliation group belongs to the overall association. At the same time, the
cash flow of the group, with labor cost in particular, must be made transparent. Although the outgoings are
made based on an internal agreement, the purpose of such spending is completely unclear to other farmers
outside of the group. Having this in mind, the internal regulations of each Farmers’ Management Group for
Rice Milling Machine were amended and the signatures were exchanged between WUA. The activity
report of the group was presented to WUA on the same occasion (please refer to Appendix 9 for the internal
regulations). .

The procurement of spare parts in the Project site requires a critical mindset due to the fact that a large
number of manufacturers of fake parts are substituting for genuine parts so even if they look the same, raw
materials are different and therefore not strong enough. Although counterparts and group members scldom
pay attention to this fact, luckily, there was no maintenance related problems for the rice milling machine.
The principle of the spark test for steel materials using electric grinders is the most effective to detect fakes,
since the color, shape and volume of sparks differ from one metal element to another. These different sparks
were confirmed with counterparts through an experiment. Since the visible difference in this simple test is
quite obvious, the counterparts seemed to be deeply impressed and expressed their interests in applying this
method in the future.

The unfortunate incidents of screw shearing seems to occur guite frequently. Some of the screw shearing
incidents may be critical such as when this happens to screws in the crankcase of engines, and loose screws
may cause oil leaks and bigger accidents. Therefore, it is very important to understand the way to properly
tighten screws. Since the torque wrench is not available, coaching sessions with the explanation of the
principles should be offered until it becomes automatic.

There was an incident that happened at the Muianga rice milling service station where the rice milling
machine did not start after it had been used until the engine stopped with its fuel tank completely empty,
even though the tank was filled with diesel after the incident. The Project received the news and tried

air-bleeding with the counterpart in charge of agricultural machinery. OJT style of technical transfer of
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air-bleeding from the engine was conducted by counterparts in charge of agricultural machinery and the

operators of milling machine at the Muianga rice milling service station.

(4) Trial of selling milled rice
1) Background and purposes

The Chokwe Irrigation Scheme is a high potential area for rice cultivation with 260,000ha of irrigation
available land. Rice is cultivated in the area during the rainy season, and it is presumed that the area
produces approximately 7% of all rice consumed in Mozambique. The Scheme has the good fortune of
having convenient access to Maputo, the capital city. It is located just 220km north from Maputo, with a
motor way in good condition, connecting the two. It is about four hours drive from Maputo. A rail line is
also available. With this favorable condition of access to the large market for agricultural products, there is
great potential for producing value added agricultural products in the area.

Regardless of the favorable location, the rice production in the Chokwe Irrigation Scheme has stagnated.
The average total milled rice production in Gaza province for the five years from 2009 to 2013 was
between 9,853t and 28,199t. The production amount was even less when there was serious damage caused
by the flood. Yet the average annual consumption of rice in Gaza is assumed to be 73,000t. The huge gap
between rice supply and demand is fifled by imported rice (Figure 4.4.1).

One of the big reasons for the stagnation in rice production is that there may be low motivation in the rice
farmers in Gaza. According to the baseline survey in 2011, 72% of rice farmers in the Project area were
small-scale farmers with equal to or smaller than 1ha of paddy field each, and 38% were producing rice for
home consumption. Many farmers were also found to be unsatisfied with the selling price of paddy. Based
on those findings, the motivation of these farmers toward rice cultivation is assumed to be low.

It seems necessary to life up the farmers motivation, in order to see the expansion of rice production in
the future. As the already mentioned baseline survey suggested the reduction of costs and an increase in the
production through some activities, as well as tﬁrough the importance of reinforcing marketing efforts and
promoting the positive image of the profitability of rice cultivation.

The purpose of the Project activities is to understand the domestically grown as well as imported rice
distribution routes with particular focus on the Chokwe Irrigation Scheme, identify relative challenges in
promoting domestically grown rice by trial sales, and contribute to the improvement of farmers’ earnings
that means to achieve the overall purpose of the Project (Distribution and its challenges of domestically

grown and imported rice are shown on Appendix 9).
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Figure 4.4.1 Consumption of milled rice in Gaza Province (source: DPA-Gaza)

2) Rice sales by FSG and Farmers’ Management Group for Rice Milling Machine

From the study of consumer taste and purchasing tendency, it was apparent that the demand for
domestically produced rice was high yet the supply was so low. The high demand and the comparative
scarcity indicates that there is the possibility of selling domestically produced rice at a high higher price. If
the sales of domestically produced rice at a higher price is verified possible, the farming profit and rice
farmers motivation would both be improved.

The rice was processed and sold in Masavasse by FSG and the farmers management group for rice
milling machine, in order to validate that theory. Through this validation process, some challenging issues
concerned with quality improvement and distribution of domestically produced rice were highlighted by the
farmers involved.

As a result, it was found possible to make constant sales of ¢ produced rice at high price. However, the
quality limitation and high cost are also clarified. In order to overcome these challenges, some
countermeasures may be necessary, such as improving the quality of rice through introduction of a
winnower and/or reducing operation costs by sharing the roles of labor from processing to selling rice.

The milling and packaging of milled rice was dealt with by FSG and the Farmers Management Group for
Rice Milling Machine, using the currently available techniques. This was a trial/ trial was done by FSG in
D11 and the Farmers Management Group for Rice Milling Machine in Masavasse. The work process is as

follows.
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(1) Winnowing and Drying (front garden of ¢ach farmer’s home)
(2) Transporting to the rice milling serviccle1 station (wheel-barrowing from each home)
(3) Testof padlily water content
(measured by moisture meter, if under 14%, dry until it rises until 14% margin)
(4) Milling rice (one-passlt‘.tyle rice milling machine)
(5) Removing im;ilurities (hand work)
{6) Removing broken riile (hand work with sieve)
(7 Pagkaging

The rate of broken rice, in the rice that was milled by FSG, was approximately 30%. The 30% rate of
broken rice indicates that the quality of this rice is even lower than the fowest ranked imported rice (the rate
of broken rice: 25%). In order to realize equal to or less than 30% manually, it requires great care and is
simply not ¢conomical. So, it seems impossible to improve the rice quality using the current technical
ability. It is necessary to introduce some type of rice sorting machine for the removal of broken rice, in
order to become competitive with imported rice.

The sales price of rice produced by the Project was set at 30Mtkg, with consideration given to the prices
of imported rice, domestically produced rice sole by a large scale rice mills and consumers’ demands. This
price is 1.4 times higher than the price of average quality imported rice, 20Mt/kg (Table 4.4.8).

An interview was carried out before selling the rice, with thirty-one SDAE participating in the tasting and
answering to the questions, in order to judge the legitimacy of the price. Regarding the price, 32% answered
that it was high, 35% appropriate and 33% cheap. The sum of people who answered that the price was
either appropriate or cheap was more than two thirds, so it was decided that the 30Mtkg price was

acceptable.

Table 4.4.8 Price of Imported Rice Sold in Chokwe

Brand Country of Origin Price Mvrkg
Mariana Thailand 21
Familia Pakistan 19

Coral . Pakistan 21

Xirico Thailand 21

Dona Ana Thailand 34

The rice was sold directly by FSG in the towns of Chokwe. They obtained official sales permission and
set up a small stand to sell their rice over four days. A total of seventy-six bags (Skg/bag) were successfully
sold. They sold thirty-six bags on the first day, and the number of bags seemed to be around ten bags a day.
‘This made the Project understand that ten bags a day is a reasonable sales expectation (Figure 4.4.2),

These trial sales on consignment were also attempted at three grocery shops. Two of these three grocery
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shops sold ten bags each on over three days, and these retailers also showed their interests in having a

business partnership with farmers in the future.

40

Expectation of sales

7 7
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Date

Figure 4.4.2 Sales Transition

3) Farmers’ profit by processing and selling rice

The Project studied the degree of contribution towards farmers’ profit by FSG processing and selling rice
through focusing on three study cases: when labor is shared among farmers, when labor isn’t shared and
when paddy is sold directly to large scale mills (table 4.4.9). When all the costs, including processing fees,
were added up, the profit that farmers get when labor is not shared was 0.19Mt per lkg of paddy less than
that of when paddy was directly sold to large scale mills. This is due to the various labor costs of rice
sorting, cleaning and selling, which adds up to be about 2.75Mt. However, if the labor is shared among
involved farmers, the cash gain rose by 2.56Mt per 1kg of paddy in comparison with the case when paddy
is directly sold to large scale mills.

Based on the above results, it clearly became necessary to reduce the processing costs such as removing
broken rice in order to increase the profit for farmers, If rice milling can be done at a middle-scale mill with
a sorting machine, it becomes possible to produce as good a quality of finished rice as the imported rice and

to cut the cost at the same time.

Table 4.4.9 Milling Cost and Profit of 1kg of Paddy

Labor Share (Mt) Labor Not Shared Direct Paddy Sales MMt
(Mt)
Revenue' 15 15 8.74
Milling cost 3 3 0
Fees for cleaning and 1.25 0 0
sorting
Packaging cost 0.7 0.7 0
Transportation cost _ 0.5 0.5 0.5
Sales cost 1.5 0 0
Revenue 8.05 10.8 8.24

Note (1) Calculation of paddy sales with 13% moisture content sold to Inanacio de Sousa

(2) The volume of milled rice for sales is approximately 50% of paddy before milling. So it is possible to produce 0.5kg of
milled rice out of 1kg of paddy.
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(5) Challenges of the Farmers” Management Group of Rice Milling Maching

The internal regulations of the Farmers’ Management Group of Rice Milling Machine was to reviewed
during the fourth operational year, and the book keeping was also improved. The basis for their group
activities, as the Farmers’ Management Group of Rice Milling Machine, seems to be established and to
continue. Nevertheless, in order to comply and continue with the activities under the internal regulaiions,
the periodical assistance by SDAE is indispensable. Some matters require special attention, such as
reporting to the Water Users Association, securing the budget for maintenance, any unclear cash flow issues
such as labor costs. Generally speaking, the WUA in Chokwe is a quiet organization. The occasions for
reporting may be realized more effectively when done in cooperation with organizations in Masavasse and
Muianga. The cost of maintenance and management is usually invisible and under-estimated. The
government of Mozambique does not have a standard for calculating the cost of maintenance and
management; therefore, the Project referred to the Japanese standard and set the annual repair cost at 4% of
the sales price (23,497.44Mt/vear = 1,958Mtmonth) and a statement was clearly added, stating
2,000Mt/month should be saved. The farmers are most interested/ interested the most in information
regarding labor costs; therefore, it is necessary to record expenditures complying with the internal
regulations, without exception. Also it is important to foster farmers’ understanding towards the group and
its activities. The Project believes that the periodical activity report to WUA may contribute to the
realization of this.

As a selling condition of the milled rice, the taste and degree of freshness is apparently better for the
domestically produced rice than the imported rice. However, the domestically produced rice should
improve its quality while reducing its milling cost. The distribution of domestically produced rice should be
improved by involving other possible people than FSG and the Farmers’ Management Group for Rice
Milling Machine such as retailers and the middle-scale mill operators who can mechanically remove broken
rice as well as other impurities . Although the demand for domestically produced rice has been confirmed, it
is necessary to have more studies such as how much of a volume is actually demanded in the city of
Chokwe. The strategies to meet with the demand {quality, amount, distribution and cost, etc.} should be
identified in order to improve the supply side, which would gradually provide farmers with more profit
from rice. FSG farmers in D11 put forward their wish to continue the rice milling business next year, and
they are already expecting to cooperate with the personnel working at middle-scale mills and retailers in
Chokwe when that happens. SDAE, as an agriculnural extension body, should assist these kinds of FSG

intentions and play a coordinating role to help build a bridge between the production side and the market.

4.5 The promotion of the implementation process of the plans and programs to support the farmers
in Chokwe Irrigation Scheme by the implementing agencies through joint monitoring among the
stakeholders (Qutput 5)

4.5.1 Periodic meetings for mutually reviewing activities of SDAE, EAC, HICEP and related
organizations
The Project adopted four tools to confirm the progress status of the Project activities and the achievement

status of the projects of each operational year: Activity Log Sheet, Activity Result Report, Monitoring of
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Activity and Results and Activity Implementation Program. These tools are designed not only to mutually
review but also to share the information regarding the progress of their activities among implementing
agencies. The reviewed progress and each operational year’s achievements are reported and discussed at
Steering Committee (SC) meetings as well as Joint Coordination Committee (JCC) meetings. The progress
and achievement status of the final operational year of the Project is shown on table 4.5.1, where the overall
progress of activities of the Project and the results of monitoring the degree of achievement are also
reported on the Appendix 10 (10-1) in detail.

The result for the self-evaluated achievement status regarding twenty issues for the last Project
operational year was 92.4%. For the output 1 on the extension of the improved rice cultivation techniques
of transplanting, an interview on paddy cultivation operation costs and the field test for calculating
utilization fees of agricultural machinery were carried out for two years from 2013. But the Project realizes
that there should be at least three years to obtain accurate results on the already mentioned issues, so it was
evaluated at 67% having been achieved. At the same time, a low percentage was given to the achievement
evaluation on verification and demonstration fields for the improved rice cultivation techniques for
transplanting. The reasons were because of the flood of 2013 which caused FSG farmers to convert the of
use of their fields to direct sowing, instead of transplanting, and the cancellation of rice cultivation all
together for FSG farmers in D6.

Regarding the output 2, the development and verification of the rice cultivation techniques of direct
sowing, the productivity of row seeding and random broadcasting was ascertained, and the workload and
work efficiency of the manual row seeder was also verified. A total of eight manual row sceders were
manufactured, four of which were led by the counterpart. This contributed to the high achievement
percentage. The output 3, the improved rice cultivation techniques of direct sowing to be extended, also had
a good result. The (otal number of demonstration fields reached ninety-one (82ha) by converting the FSG
fields in DS into direct sowing cultivation in addition to the fields in D11 and D12, and so the establishment
of demonstration fields was achieved as planned, resulting in a high achievement percentage.

As for the assistance towards the farmers organization, the output 4, the number of FSG was originally
twenty in 2012, which increased to sixty-four in 2013 and to one-hundred and seven in 2014,
approximately five times more. The farming revolving fund is under good management with debt collected
at a favorable pace. The reasons include the fact that the harvest of the year 2014 was prolific, in addition to
the measures of the five-year-repayment taken, even though the debt collection stagnated temporarily in
2013 because of the flood. Moreover, a number of challenges for the business prospect in milling and
selling milled rice were found through trial sales of the new business in 2014. Based on these, the output

has seen a great deal of achievement.
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Table 4.5.1 (1) List of Progress and Achievements of the Project Activities

Accomplishment of project activity

August 2013

Activities Indicator Resulis Accomplishment
(%)
| Dissemination of improved rice cultivation techniques of transplanting to the target fammers
1-1. Exanunation and development of I-1 Three (3) important technigues of 8 *Field survey of productionecost and
effective extension method technical components of trunsplanting rice machinery operation cost
cultivation are adopted by 15% of farmers in [+ Field test of ficld working pertormance of
the target area for transplanting. machinery
- Benonstmtion of improved transplanting, 78
riee culitvation (AU variety trial)
1-2. Training of extension leaders on * Vierification (variety introduction
improved rice cultivation techniques of 15:(1.13 ah} fine sowing/broadceasting,
transplanting * Demonstration Beld (ITA312)
135150 field £25 ha) Dircet sowing o
1-3. Establishment of demenstration tam for transplanting with initiative of extension leaders
(1) Training of extension leaders en 1-2 More than 30% of'the fanvers in the target | Verilication (varicty introduction)
improved rice cuhivation techniques of  |arcas where transplanting method is widely 135 4 location (8plots) 4 variety (1,13 ah}
transplanting. practiced are trained on appropriated line sowing/broadeasting
techniques forimigation facility maintenance |+ Demonstration field (ITA312)
and water usc. 135 50 field {25 ha} Direct sowing 77
*Training FSG
Fiekd day: leourse. 39 participants
Verification reselts: 1 course, 65 participants
(2) Variety trial for transplanting rice Vardety Trial * FAC. ( plot
cultivation 6 varicties, RCBD, 3 Rep, 450m2
100
1-4. Training of farmers on improved rice cultivation techniques of transplanting with nitiative ol'extension leaders
ditie
» Demonstration field {ITA312}
(1) Training of farmers on improved rice [35: 50 field (25 ha) Direct sowing
cultivation techniques of transplanting * Training FSG B4
with initiative of extension leaders. Field day: leourse, 39 participants
Verification results: 1 course, 65 participants
(2) Demonstration of variety for . Veriﬁcalim} (vuriety immdu‘ction) ‘
S o 1>5: 4 location (8plots } 4 variety (1,13 ah) line 54
transplanting rice cultivation . . i
sowing/broadcasting
~OIT of simple leveling method for canal
1-5. Training of farmers on migation maintenance and field leveling: 766
facility maintenance and water participants (DSD6D] DM 2RIR3) 100
management. - Traming simple leveling method: 15
Cantoneire (HICEP)
80.3
2. Develepment and verification of Impraved rice cultivation techniques of direct sowing
2-1 The yield in trial verification plots is
increased by 00% compared to the farmers® . .
plots at the beginning of the Project, ' N‘lanual seed production: 8 units X
2-1 Establishment of direct sowing rice +Field test of seeder, field work performance %0

cultivation techniques

«(IT manual seeder production
4 courses {38 days), 19 participants
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Table 4.5.1 (2) List of Progress and Achievements of the Project Activities

. Accomplishment
Activities Indicator Results o
(%)
2.2, Development and verification of fee cultivation techniques of direct sowing.
o 2-2. 6 kinds of techniques are developed
{1y Analysis of limiting factors of B T h
. N R 2-3 Diregt sowing manuals are prepared. L . .
technical components of traditional direct Limiting factors identified 100
sowing rice cultivation
*Field test of machinery (chisel plow, rotary)
field working perfermance, fuel consumption,
operation cost
(23 Verification of the efficiency of +Yield and yield component analysis of %0
mechaniad rice cultivation verification plot
*Field test of power tiller (field working
performance, fuel consumption, operation
cost)
{3) Elaboration direcl sowing rice Direct sowing cultivation manual was 100
cultivation manual prepared.
92.5
1. Digsemination of improved rice euitivation techniques of direct sowing to the target farmers.
3-1 More than 25% of the farmers in the target
arcas are trained on six (6 technical + Verification (promiising variety and line
compoitents of direct sowing rice cultivation. sowing)
114 varieties and ITA312, line
sowing/broadcasting, 3 lecations 18 plots
34 Training ef extension fead i (144 ha)
31Ty : of extens caders on rice - .
. r‘lfnlm_ N L‘ me”_ L,"“ ers e n' fee D12: 4 varieties and [TA312, line 90
cultivation lechniques ol direet sowing, . . .
sowing/broadcasting, 3 locations 18 plots
(1.44 ha)
» Demenstration field (ITA312)
DI11: 24 demonstration plots (32 ha)
[72: 17 demonstration plot (25 ha)
«Demronstration field (ITA312)
3-2. Establishment of demonstration farm D1i:24 demonsiration plots (32 ha)
for direct sowing with initiative of D12: 17 dermonstration plot (25 ha) %
exension leaders * Training FSG
Field day: 3 courses. 185 participants
- Demonstration field {ITA312)
T . . . 124 i 5(32
3-3. Training of farmers on improved rice Dil demonstmtfon plots {32 ha)
Lo . . . D12: 17 demonstration plot (25 ha) 94
cultivation techniques of direct sowing. .
*Training FSG
Field day: 3 courses, 185 participants
9.0
4. Strengthening of activities of farmers groups in the areas of the demonstration farms
4-1 The number of farmer’s group members Total FSGmember increased
. ) .
4-1. Orvganization of farming suppon increases by 60%. . D3: 2510 30
: ) 4.2 Aceount records on the operations of the  |DL1:12 1o 24 100
group in each target arca AN ! o
rice milling machines are properly maintained  {D12: 10to 17
and snnually reported to the WUA members,
(1) FSGmembers have understood roles and
duties of FSGthrough OIT.
(2} Conducted training on revolving funds
rmanagement and bookkeeping.
4-2. Training of furming support greup (3) AL FSGs member cannot refund the 100

were damage by flood. Allof themhave
agreed to retund all within 5 years.

revolving fund because their field and house
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Table 4.5.1 (3) List of Progress and Achievements of the Project Activities

. . Accomplishment
Activities indicator Results .
(%2)
4-3. Support of the activities of Farming Support Group (FSG}
4-3 Records of the revelving tfund program are
properly maintained and annually reported 10 Revolving fund mamage ment
(1) Suppert of the activities of Farming the I'SG members. (1) Reconering fund initiated (3rd vear and
Support Group (FSG) of revolving fund Hih sear) [IUH
nanagement (2} Training of book keeping and annual
reporting 10 the member
Support lor rice miiling group
. . - e 1) Repairing rice milling
(2) Support of the activities of Farming l,: ILp. . & ¢ ;‘L Y *
C N o B =1 lnnnng )| UCPLILE
Suppori Group (I'8() of rice milling ' K h i‘_" (“. cepng . 100}
. . (3) Elaboration of internal regulation of the
niachine operation s
group
(1) Annual reporting to WA
Market exploration ol polished tice
(1) Sudy on commercialization
{3) Suppont of the activities of Farming (2) Study o milling performance (eost.
Support Group (FSGY of rice milling prefitability . polishing guality) 100
machine operation (33 Extraction of critical issue of
commercialization
() Extraction of eeitical issue of rice selling
100
3. Promotion of implementation process of the Actien Plan
- . 3-1. The progress review meetings are held al
3-1. Project management (hrough the prog N °
periodic meetings 1o mutually review 17"‘21511“"“ 4 yuat. X . 2 Seeering Committee and 2 JCC were "
- Tl L oage . 5-2 Juinl monitoring sheets on the progress . . 4
activities of SDAE, EAC. MICEP and s prog organized in 3rd vear,
- are prepared.
related organizations
5.2, Monitoring of the progress of As shown in the monitoring result of the
activities conducted by SDAE, LAC. Action Plan 86
HICEP based on the Action Plan
q0.0
924

4.5.2 The monitoring the progress of activities conducted by SDAE, EAC and HICEP based on

their plans and programs.

Monitoring on the Action Plan progress was implemented parallel to the monitoring on Project activities.

The main content of the Action Plan was the development plan of the Chokwe Irrigation Scheme afier the

completion of the first phase of the Project (vear 2011) to year 2020, and the number targets for the three

years of the first phase from 2011 to 2013 was 12, the target indicators were 7,000ha field for rice
cultivation, 5,000ha for upland crops, 4.0t/ha of paddy yield as well as 28,000t of paddy production. Twelve
challenges were identified under four outputs stated in the Action Plan, and the implementing agencies,

SDAE, HICEP and EAC, carried out monitoring on the progress and the target attainment level in

coordination with each other. The result is outlined in table 4.5.2.
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Action plan

Table 4.5.2 List of Progress and Achievements of Action Plan

Monitoring of action plan (July 2013 - Aug 2014)

August 2013

Activity

Target of the year
(2013-2014)

Indicator {action plan)

Result obtained/accomplishment (%6)

lechniques for small scake
farmers @1 the target arca are
improved. (output-1})

Output {a : Jmprovement of transplanting
rice cultivation techniques of simall scale
farmers

Output 1b : improvement direct sowing rice
cultivation techniques of small scale farmers
Output Ic : Development and improvement
of land preparation technigues

Ouiput 1d : Development of annual cropping
pattern 2 culivation scasons

OGutput 2a :
agricultural technology (transplaming rice in
437, direct sowing in mid steam, upland
crop in low stream)

Output 2b: Capacity duilding of investigation,
extension and irrigation

Demonstration plot on new

* Average yield of rice: 4

ton/ha

* Rice cultivation: 7,000 ha
Usmall scale

farme:3,000ha}

* Irigated upland crop:

5,000ha

* Paddy preduction: 28,000

ton

* Rice and upland crop cultivation:
103.2%

* Rice cuhivation of small scale
farmers: n.a.

* Average yield of'rice: 56.8%

* Upland crop cultivation area: 98.5%
* Totalrice production: n.a,

86.2

Munagement of imigation
fugcilities and water use in the
target area is improved,
(otput 2)

Outpul 3; 600 house holders of furmers in
unused arca
Output 4: [Improvenwent of imigation «fficiency

same as above

(1) 600 house holders of furmers:n.a.%
(2) Rehabilitation of irrigation facility:
6H2.9%

62.9

Farming support activilics
provided by extension
ofticers lor small scale
larmers in the target area are
strengthen foutput 3

Output 5: Famming support service
reinforcenent

same as above

(3) Rice milling suppor: 100%%
(4)Revolving fund maragement:100%

100.0

Collaboration amoeng SDEA |
LA C and MICEP is strengthen
(output 4)

Output 6a: Function of Steering commitiee
Output 6b: Capacity building of extension
stattof SDEA

Output 7: Amrangement of (acility and
machinery

samk as above

{11 Function of steering committee:
80%

(2) Capachy building training: 80.0%
(3) Arrangenent of facility and
machinery: n.a.%

94.0

The average percentage of the target attainment level of Action Plan during the fourth operational year
was 85.8%. A low percentage was found for the output 1, the rice production volume, since the flood of

2013 affected approximately 2,000ha of field. The output 3, the maintenance and management of the

858

irrigation facilities, was also low at 63%, due to the delay in repairing the affected drainage, farmers roads

and dealing with irrigation leakage. In regard to the output 5, “the coordination of implementing agencies,

SDEA, EAC and HICEP, would be strengthened,” the technical skills improvement of personnel of related

agencies could not be determined by the information sharing through SC and the training courses

implemented by the Project. In addition the Project could not obtain data regarding the updating of facility

equipment in coordination with the three implementing agencies, its progress could not be determined

either. Please refer to the Appendix 10 (10-1) for the progress of the Action Plan and the monitoring results

ot the target attainment level,
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5 Challenges, Contrivance, and Lessons on Operating the Project
5.1 Reinforcement of coordination among C/P organizations

3.1.1 Sharing a state of progress and a degree of achievement

The Project implementing agencies are three organizations, SDAE, HICEP and EAC, where DPA Gaza
is the coordination agency and DNEA as the responsible agency. These three implementation agencies are
implementing actual works on site in the Chokwe Irrigation Scheme. The Project has established a system
for sharing important information among the involved organizations. The information on work progress and
the attainment level of targets is shared among the three implementing agencies during six Steering
Committee (SC) meetings held every year. DPA Gaza, the coordination agency, and DNEA, the responsible
agency, also share information during Joint Coordination Committee (JCC) meetings, that are held twice
annually. During JCC meetings, the work plan and the work progress report of the relevant operational year
are reported while the outcomes are checked.

In regard to managing the field work progress, various tssues need to be addressed separately and
categorized into the challenges to be solved during the Project term, the countermeasures to each challenge
and the progress and achievements of each challenge made during each relevant operational year. Of course,
some challenges may be solved within one year but others may require the entire duration of the
cooperation term. The Project divided the issues into five categories, which are stated in PDM, to be
addressed and dealt with closely. In order to manage the progress smoothly for each operation year, the
Project also created a set of worksheets so that sets of important information can be effectively and clearly
reported, discussed and approved during the JCC at the end of each operational year. These worksheets are:
1) the “Project implementation plan” to state a detailed work plan throughout the Project term, 2) the
“Activity Log Sheet” to plan activities as a whole, stating objectives, implementation methods,
implementation period, implementation responsible personnel, expected outcomes and the budget for each
activity and 3) the “Activity Result Report” for clearly reporting and stating the status of progress,
achievements, challenges and issues to be solved, objective attainment levels (self-evaluation) and activities
to be done during the next operational year. The reported Project progress and target attainment levels are
summarized into the “Monitoring of activity and results” report so that all three implementing agents gain
and hold the same information during the JCC meetings at the end of each operational year, and they are
encourage to coordinate with one another at the same time. As the Project came to complete its cooperation
term, the Project considered the achievements gained during four years of Project implementation and drew
up the “Post-Project Work Plan” as a collective suggestion tor the activities that the Project believes should
continue for fulfilling the Projects objectives even more. This plan was shared by related organizations and

earned unanimous approval at the JCC-9.

5.1.2 Reinforcement of the core agencies’ function

The roles of the Project implementation agencies are given specifically to each agency: the development
of rice cultivation techniques to EAC, the maintenance and management of the imgation facilities to
HICEP and the technical extension to SDAE. Although most of the rice farmers in the Chokwe Irrigation

Scheme under the current situation are cultivating a variety called [TA312, the seed has been mixed with
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other grains and its quality has been deteriorating. The renewal of the paddy seed or reassurance of its
quality is necessary. The local research stations are meant to develop techniques based on the farmers actual
needs and solve any problems related to rice cultivation; however, the feedback mechanism for those local
stations to report their current situations to EAC has not been well established, mainly due to its
organizational fragility. The Project has attempted to verify five rice varieties at the FSG fields since 2012:
Macassane and Vembe that EAC recommends as well as? IRGA409, Farox and Alvorada that are
recommended by MIA. Through this verification process, farmers have become highly interested in
Macassane so that this variety may be in high demand in near future. MIA withdrew from Chokwe after the
flood of 2013, so the production of seed has been limited only to native varieties. This current situation may
increase the need for EAC seeds.

The maintenance and management of the main water canals in the Scheme are divided between HICEP
and farmers: HICEP manages the secondary drainage canals and farmers manage the tertiary drainage
canals. Yet the maintenance and management have not been dealt with well, with a shortage of water
frequently being seen in many fields, causing salt concentrations and difficulties in controlling the water
level when direct sowing tields need enough water to leave the seedlings soaked but protruding out of the
water, etc. A number of OJT to show how to lay drainage pipes to get water across the farming road and to
learn how to measure the water level simply as well as how to maintain and manage the drainage canals
were held for farmers. The simple water level management technique is also taught to HICEP cantoneiro as
well as techniques to check the gradient of drainage canals and how to improve them.

In regard to SDAE, the Project had supervised extension agents in the improved rice cultivation
techniques through OJT on demonstration fields, Field days in the verification block, and other
opportunities to see the achievements of the demonstration fields and exchange technical information
among FSG farmers, etc. The SDAE extension agents do not have specific expertise, so their time is largely
taken up with doing end tasks of agriculture related administration instead of offering technical guidance to
farmers. Nevertheless, their presence is absolutely necessary to extend the improved rice cultivation
techniques in the Chokwe Irrigation Scheme and SDAE has been expected to promote their roles to deal
with the needs on site smoothly and efficiently.

The achievement of the overall goals of the Project after the cooperation term ends requires the physical
expansion of the paddy fields within the scheme, and in order to realize that, FSG need to continue rice
cultivation and extend technical knowledge to other farmers. The Project has coached FSG farmers in the
improved rice cultivation techniques through the assistance for the farming revolving fund and OJT at
demonstration fields. The number of FSG farmers was originally twenty in 2012 at the start, which steadily
increased to one-hundred and seven in 2014, The number of FSG increased also from two to six. Evidently,
farmers have been highly interested in the improved rice cultivation techniques that are promoted by the
Project. From now on, six FSGs and one-hundred and seven farmers should take a strong initiative to
promote the extension to non-member farmers. The key is the coordination with implementing agencies.
There are some detailed suggestions: the seed production by EAC, the assistance to set up demonstration
fields for SDAE to develop the improved rice cultivation techniques of direct sowing, the improvement of
the manual row seeder (pulled by animals), the coaching for farmers on maintenance and management of

the tertiary irrigation canal by HICEP, and so on. Other suggestions are for SDAE to take the initiative to
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consider the current challenges and needs that farmers face and have feed back to EAC as well as HICEP

and to coach EAC as well as HICEP 1o take measures to show some resolution to these issues.

5.2 Communication within the Project team

The Project requires smooth and transparent communication among Project experts, between Project
experts and the counterparts of Mozambique and among the counterpart organizations. Therefore, the
Project experts held weekly meetings to acknowledge everyone and present them with the activity plan, the
progress status, the implementing of problems as well as any announcements. Any discussions and
meetings carried out between the Project team members and other involved organization as well as visitors,
that should concern the Project operation, were recorded in the “ledger for meetings (in Japanese)” so that
the information was to be shared thoroughly among these experts. In regard to communication between the
Project team and the Mozambique side, the Steering Committee meetings played an important role. Being
held a few times every operational year, the meetings presented reports on the progress of the Project
activities, the status of achievements monitored and the information obtained by each of the implementing
agencies shared among all three of them, SDAE, EAC and HICEP.

5.3 Other efforts that are not specified on PDM

Under circumstances where things and conditions constantly change, it is necessary to have a degree of
flexibility for achieving the overall goals and objectives of the Project, by considering and dealing with
other matters even if they are not written in the PDM. The Project proactively dealt with some issues that
were not specified in PDM, such as the consideration given to profitability, the improvement of agricultural

machinery and equipment, the survey on marketing, the rice milling trial business, etc.
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6. Attainment level of Project purpose

6.1 Attainment level of Project purpose

Purpose of the Project Indicator

Rice productivity in the target area of the Chokwe | The average rice yield in the target area is

frrigation Scheme is increased. increased by 1.1 t'ha.

The Project has aimed to improve the rice productivity and expand the paddy field area in the Project
target area through the Farmer to Farmer extension system. First, the Farmers Support Group (FSG) was
organized, consisting of farmers with rice cultivation experiences and/or positive attitudes with a high
degree of interests towards adopting the improved techniques. FSG members were assisted in managing the
farming revolving fund and were also offered OJT opportunities on the improved rice cultivation
techniques at the demonstration fields. These FSG farmers are expected to extend their knowledge and
experiences to non-member farmers. This is what the Project means by the “Farmer to Farmer” exiension
system. From its inauguration in 2011, the Project experienced three cropping seasons, until 2014, for both
transplanting and direct sowing seeding methods. Unfortunately, a disastrous flood occurred in 2013 and
damaged the demonstration fields in the transplanting blocks of D5 and D6 quite severely. There was no
harvest for those fields that year. Aithough the fields were not completely inundated in the direct sowing
blocks in D11 and D12, the main water canals partly burst and could not provide irrigation water. Some
fields had a shortage of water for around one whole month. Although the coaching on the transplanting
cultivation method started in 2012, FSG farmers in D3 shifted their practice from transplanting to direct
sowing for 2014 season and farmers in D6 decided not to cultivate rice. Consequently, the Project had only
two cropping seasons for transplanting cultivation. The direct sowing cultivation was also only realized for
two cropping seasons, starting in 2013 and ending in 2014. Some fields for direct sowing did not have an
adequate harvest because of the flood.

The achievement of the Project purpose was determined through the comparison between the average
yield of non-member farmers recorded at the time of the Baseline Survey of 2011 and the average yield of
FSG demonstration fields of 2014.

Table 6.1.1 Yield Comparison between 2011 and 2014

Baseline survey: 200910 FSG: 2013/14
Difference of
Areas Yield Cultivation Yield Cultivation | vieid (ton/ha)
(ton/ha) method (ton/ha) method
D5 {Chokwe) 3.73 Transplanting 3.5t Direct sowing -0.22
D6 {Lionde) 2.57 Transplanting - - na.
D11 {Massavasse) 2,96 Direct sowing 4.10 Direct sowing 1.14
D12 (Conhane) 2.58 Direct sowing 4.00 Direct sowing 142

The average yield at the Baseline Survey and the average vield of FSG demonstration fields in 2014 were
increased by 1.1t/ha in D11 and D12, although the same increase could not be achieved in D5. Since the
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purpose the Project is to raise the average yield of non-member farmers by 1.1t/ha through technical
extension from FSG to non-member farmers, it is identifiable that this kind of extension has not vet been
realized at the time of the completed evaluation in 2014.

On the other hand, the transition in the number of demonstration fields in FSG farms shows a constant
increase from twenty in the original transplanting blocks in DS and D6 in 2012, to sixty-four in 2013 and
one-hundred and seven in 2014. Meanwhile, the field area increased also from 10ha in 2012 to 82ha in
2014. Non-member farmers must have seen the demonstration fields of the twenty original member farmers
and became interested in the improved rice cultivation enough to join the FSG. Therefore, it is possible to
understand the increased numbers as being a result of the original twenty FSG extending the improved rice
cultivation to forty-four non-member farmers during the 2012/2013 season, and to an additional
eighty-seven (the difference in number between 2012 and 2014) in the forthcoming seasons. Although the
total number of registered farmers in all Project target areas, D35, D6, D11, D12, R1 and F3, is one-thousand
seven-hundred and twenty-three, the improved rice cultivation techniques developed by the Project has
extended to the 8.9% of one-thousand two-hundred and four farmers in D5, D6, DIl and D12, except R1
and R3, where the guidance through demonstrations was not intended originally due to the inconvenient

road access during the rainy season,

Table 6.1.2 Transition of the number of FSG Farmers and Ratio of the Number of Registered Farmers

Num. of FSG fanner
{raget arca 2012 2013 2014 rcgistcrsd %)
farmers
D3 10 26 50 124 154
Dé 10 16 16 156 10.3
Dil 0 12 24 301 80
D12 0 10 17 423 4.0
Rl - - - 350 -
R3 - - - 169 -
Total 20 64 107 1,723 8.9

6.2 Attainment level of expected outputs

(1) Output 1. Improved rice cultivation techniques of transplanting are disseminated to the target farmers.

Indicator Attainiment level

1. Three (3) important techniques of 8 | During the fourth year, the demonstration fields in D5 were
technical components of transplanting | set up for the direct sowing, as the expenses for transplanting
rice cultivation are adopted by 15% of | could not be calculated, due to the flood. In D6,
farmers in the target area for | demonstration fields for transplanting were not set up as rice
transplanting cultivation did not happen at all due to the breakage of the
key drainage canal-2. Because of the above reasons, training

courses on studying the attributes of different varieties,
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productivity, etc. were held using the variety test block of
EAC.

2™ Operation Year : 205 farmers

3" Operation year : 90 farmers

4" Operation year : 104 farmers (overlaps with direct sowing)
Total : 399 farmers

Total number of farmers in target area : 480 farmers

Ratio of farmers who participated in training courses : 83.1%

Indicator

Attainment level

2. More than 50% of the farmers in the
target areas where transplanting method
is widely practiced are trained on
appropriated techniques for irrigation

facility maintenance and water use.

Number of participated farmers

2™ Operation Year : 132 farmers (D5D6D11)

3" Operation Year : 209 farmers {D11D12)

4™ Operation Year: 766 farmers (DSD6DLIDI2RIR3)

Total : 1,017 farmers

Total number of farmers in target area: 1,723

Ratio of farmers who participated in training courses :
64.2%

Output 2.

Improved rice cultivation techniques of direct sowing are developed.

Indicator

Attainment level

| The yield in trial verification plots is
increased by 60% compared to the
farmers’ plots at the beginning of the

Project.

The yield of a standard field is 2.9tha which was also the
result of the yield survey of D11 and D12 carried out during
the second year. The average vield of the direct sowing
blocks in D5, D11 and D12 was 5.04t/ha during the fourth
year.

Yield at beginning : 2.9 t/ha

Average yield of verification block in 2014 : 5.04 tha

Increase rate : 73.8%

2 Six (6) kinds of techniques are
developed.

The important technical factors of the rice cultivation of
direct sowing were sorted into six and were all improved, so

the indicated aims were achieved.

3 Direct sowing manuals are prepared.

The manual scripts for the rice cultivation techniques of
direct sowing were made by the Project and printed in
Mozambique after discussions on editing,

Portuguese : 100 copies

English : 50 copies

Posters on direct sowing rice cultivation were made for

farmers, along with the manual
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Portuguese : 2,100 copies

Output 3.

Improved rice cultivation techniques of direct sowing are disseminated to the target arca

Indicator

Attainment level

1 More than 25% of the farmers in the target areas
are trained on six (6) technical components of

direct sowing rice cultivation.

Number of participated farmers within the target
areas

3" Operation Year : 196 farmers

4™ Operation Year : 276 farmers

Total : 472 farmers

Total number of farmers in target area : 1,243
(DIIDI2RIR3)

Ratio of farmers who participated in training

courses  38.0%

Output 4. Activities of farmers groups are strengthened in the areas of the demonstration farms.

Indicator

Attainment level

1. The number of farmer’s group members

increases by 60%.

2™ Operation Year (42 farmers)
D5:10, D6:10, DI1:12, D12: 10

4" Operation year {107 farmers)
D5:50, Dé:16, DIl =24, D12 : 17

Rate of increase : 155%

2 Account records on the operations of the rice
milling machines are properly maintained and

annually reported to the WUA members.

The book keeping skills improved through
follow-up trainings and OJT on book keeping.
Based on the book, an annual report was presented

o WUA.

3 Records of the revolving fund program are
properly maintained and annually reported to the
FSG members

The book keeping skills are improved through the
follow-up trainings and OJT regarding book
keeping. The progress of the debt collection of the
fund was confirmed and reported to FSG at the

meeting so that FSG shared the information.

Output 5. The implementation process of the plans and programs to support the farmers in Chokwe

Irrigation Scheme by the implementing agencies

stakeholders.

is promoted through joint monitoring among the

Indicator

Attainment level of target

1. The progress review meetings are held at least

twice a year.

A series of Steering Committee (SC) was held
prior to the Coordination Committee (JCC) with

both of implementing and coordination agency,

where the progress report was given and
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confirmed.

1" Operational year : Two JCC (49 attendees):
Three SC: 22 attendees

2™ QOperational year : Two JCC (48 attendees):
Four SC (40 attendees)

3@ Operational Two
attendees) :Four SC (35 attendees)
4 Operational Year : Three JCC (63 attendees):
Seven SC (58 attendees)

Year JICC (51

Indicator

Attainment level

2. Joint monitoring sheets on the progress are

prepared.

Four monitoring worksheets are made to monitor
the work progress and the attainment level of
targets of each operational year. Those four
worksheets are the Activity Log Sheet, the
Activity Result Report, the Monitoring of activity
and results) and the Activity implementation

Program.

6.3 Five Evaluation Criteria

At the time of the Project completion, the Project was evaluated under five criteria: relevance,

effectiveness, efficiency, impact and sustainability. As table 6.3.1 shows, the relevance was evaluated as

“high” but effectiveness, efficiency, impact and sustainability were all around medium.

Table 6.3.1 Five Evaluation Criteria

Relevance: Effectiveness: Efficiency: Impact: Sustainability:
High Moderate Moderate Moderate Moderate
Policy: High Causality: High Inputs: High Overall Goal: Policy: High
Moderate
JPN ODA: High Project Purpose: Qutputs: Spillovers: High Organization:
Moderate Moderate Moderate
Needs: High Finance:
Moderate
Approach: Technical: High
Moderate

(1) Relevance

The “Plano Estrategico de Desenvolvimento do Sector Agrario (PEDSA) 2010-2019” (Strategic Plan for

the Development of the Agriculture Sector) aims to foster food safety conscious and competitive farmers,

where “Food Production Action Plan (PAPA)” secks the way to improve self-sufficiency so that the country
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no longer depends on imported food. The government of Mozambique has addressed the improvement of
food productivity and the provision of assistance to the development of small-scale farmers as important
issues to tackle under the national strategic policy. Based on the framework of the “Coalition for African
Rice Development (CARD),” the “National Rice Development Strategy (NRDS)Y” has proposed the plan to
increase rice production approximately five times more from 2008 to 2018. On the other hand, the
government of Japan has promoted the remforcement of the assistance for the sector of poverty eradication,
based on MDGs and discussions with the government of Mozambique at TICAD-V. As the majority of
farmers in the Chokwe Irrigation Scheme, one of the main rice production communities in the country, are
small-scale farmers, the Project has been recognized for its consistency trom the perspectives of the
national policy of Mozambique and Japanese national assistance polity toward Mozambique for aiming to

develop and extend the improved rice cultivation techniques targeting small-scale farmers.

(2) Effectiveness

The activities in the R1 and R3 irrigation areas were rather limited, due to the difficulty of access to these
areas. Therefore, the effectiveness of this Project towards these areas was low. However, the Project
contributed towards tackling a number of issues there also, such as the improvement ot the cost structure
and the development of skills to repair drainage canals, etc. Although the plan is to assign SDAE extension
agents widely in the Chokwe Irrigation Scheme to provide technical assistance to farmers, the current
situation doesn’t promise such assistance, because of the unfavorable transportation conditions and
insufficient agriculture techniques. Even though the effectiveness of the revolving fund is high, its
sustainability would not be possible without additional financial resources. Theretore, it is evaluated as

medium for its effectiveness.

(3) Efficiency

There was a case where the activity was found to be difficult to continue, when the assigned expert was
absent for a period during an important time for rice cultivation, due to a visa problem. The flood that
occurred in January 2013 also damaged the rice cultivation by FSG severely; moreover, the rice milling
machines were completely soaked in the water and this stagnated the activities of the Farmers’ Management
Group of Rice Milling Machine as well. As for the farming revolving fund, which is designed to support the
establishment of demonstration fields, a consideration was given to the minimization of necessary costs,
limiting the cost of spending for plowing, seeding and fertilizer application for the transplanting techniques

and plowing, seeding, fertilizer and herbicide application for the direct sowing.

{4) Impact

In order to achieve the overall goals of the Project in the future, it is necessary to expand the range of the
“Farmer to Farmer (FTF)” extension system. The interest of the DPA Gaza and the DNEA has been shown
towards the technical extension of the rice cultivation of direct sowing to other communities outside of the
Project target area. Women are core farmers in the transplanting blocks in D5 and D12. The labor and cost
are mostly spent for the task of transplanting, which is a concern for many of them. It would be possible for

the rice cultivation of direct sowing to be adopted by the farmers who are currently practicing the
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transplanting techniques, if farmers understand the merits of the direct sowing techniques, which are lower
cost and less labor. A high level of economic impact can be well expected, if the improved rice cultivation
of direct sowing (row seeding in well-drained fields) succeeds with as high a productivity rate as the

transplanting techniques, by reducing the production costs of direct sowing considerably.

{3) Sustainability

Based on the CARD framework, the expansion of rice production has been put forward. The
sustainability of implementing this policy of food production improvement and rice cultivation promotion
is expected to remain high. There is also an institutional structure already established, where the chain of
command is very clear: from the SDAE director to the head of the extension section and on to extension
agents. As an institutional body to promote technical extension, SDAE is rather limited within its role to
maintain and manage the involved facilities and assignment of extension agents, due to the constraints of its
budget. It is expected to be difficult to extend the system of the farming revolving fund to other

communities without a sufficient budget, as the fund requires original financial resources to start with.

6.4 Conclusion of the evaluation at completion and recommendations

6.4.1 Conclusion

The achievement of the Project’s purpose seems quite difficult, looking at the indicators, mainly due to
the damages caused by the flood. Yet if the underlying purpose of the Project is closely examined, the
Project has had significant progress. It focused, in particular, on the high costs structured into small-scale
rice farming and made efforts to improve the techniques to tackle related problems. Although the Project
only had three cropping seasons during the agreed term of cooperation, the Project identified and
categorized a number of issues and challenges and tackled with them with some recognizable achievements.
The outcomes obtained by the Project would continue to improve with effort paid by the Mozambique side.
The overall goals that the Project aimed would be realized with such an ongoing efforts. So it was

determined that the Project should end as originally planned.

6.4.2 Recommendations
(1) Documentation of the Project achievements

The Project implemented a number of activities, such as studies on cultivation costs, vanety comparison
tests, trial sales business, etc. Not only the manual for cultivation techniques, but also the record of these
activities and their outcomes should be documented and shared with other involved institutions including
other donors so that it will be more effective through the proliferation of all of the achievements and the

reinforcement of coordination among related institutions and organizations.

{(2) FTF extension of cultivation techniques
For expanding the FTF extension system, the manual for the rice cultivation techniques of direct sowing
as well as fransplanting should be effectively and efficiently utilized by counterparts and farmers and the

efforts to support FSG and the training programs for extension agents should be continued.
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(3) Project design

The Project was unable to set up either FSG or demonstration fields in the R1 and R3 areas. Regardless
of this fact, there were a large number of farmers wishing for them to take place, however this was not
practical because of the poor road condition. The condition of the road should have been addressed with the
help of much more information, at the time of designing the Project. Also, there was a point where an
expert was absent for a crucial period of time, due to a visa problem. These experiences are to be shared

with other involved personnel to design future projects for the better,

(4) Coordination reinforcement among involved organizations (farmers, SDAE, HICEP and EAC)

It is necessary to strengthen the coordination among farmers and the research and extension institutions,
in order to eam a thorough understanding of problems and the needs that farmers face, along with extending
cultivation techniques and skills of maintenance and management of irrigation facilities. In particular, the
institutions and organizations within the field of rice cultivation agriculture are highly recommended to
recognize the roles being played by each of them and consider providing effective assistance programs that

can be offered by each of the research and extension sectors.

(5) Continued use of the revolving fund
The ledger of the currently revolving farming fund should continue to be closely kept. More cooperation

from DNEA is necessary to secure financial resources for prospective FSG members.

(6) Production and revenue
An increase in costs remains a possible factor that would reduce the revenue, even if the productivity of
Lha of production area is improved. The “break even* point should be studied thoroughly in regard to the

production area and its yield.

The evaluation result and recommendations were presented and approved at JCC-8 held on June 12. The

evaluation result and recommendations were also confirmed by the minutes of the meeting.
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7. Recommendations toward achieving the overall goals
7.1 Guidetine of achieving overall goals

The Project set two goals: 1) Farmers’ annual yield from rice production in the target area of the Chokwe
Irrigation Scheme is increased and 2) Rice production in the entire Chokwe Irrigation Scheme is increased.
The indicators are set to show that the improvement in farmers’ income would increase by 45%, meaning
an increase for one-thousand seven —hundred and twenty-three farmers in the Project target blocks, D5, D6,
D11, D12, Rl and R3 by vear 2017, and the entire rice production in the Chokwe Irrigation Scheme
increases by 80% by year 2017, The following is the guideline to achieve such goals.

Overall goal Indicator Countermeasure

1. Farmer’s annual income from | 1. Small scale farmer’s annual 1. Increase in paddy yietd
rice production in the target area | income increases 45% in the target | 2. Reduction of operation costs
is improved. area by vear of 2017 3. Improvement of income

through selling milled rice

2. Rice production in the | 2. Rice production increases by 80 | 1. Improvement of irrigation

Chokwe Irrigation Scheme is | % in  the Chokwe Irrigation facilities

increased, Scheme by year of 2017. 2. Increase of acreage

3. Determination of focused area
and target techniques (direct
sowing) for extension

4. Extension of the improved
rice cultivation technicques
and assistance of managing
the farming revolving fund

5. Increase in number of FSG

farmers

7.1.1 Increase of annual revenue from rice farming for the farmers in target areas of the Chokwe
Irrigation Scheme

According to the result of the Baseline Survey in 2011, the annual income of farmers in target areas was
14,277Mt and approximately 61% of the total was the farming revenue from rice and upland crop farming
as well as animal husbandry. The rice revenue is 55.1% of farming income and 33.5% of the net income,

indicating the importance of rice for farmers in target areas.
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Table 7.1.1 Annual Income of Farmers in the Project Target Area (Baseline Survey, second OY)

Planting Method
Source of Income Al Direct Sowing Transplanting
(n=228) {n=69) {n-116}

Farming Income 15,744 23,100 14.828

Cropping (Rice) 8,681 10,688 8,336

Cropping (Other Crops) 5543 9.879 5.031
Livestock's 1520 2533 1241
Non-farming Income 10,152 14981 9.685
Total Family Income 25,896 38,081 24513

* Including the respondents with ne answer about their planting method.
P g

{1) Increase in paddy yield

There are three possible ways to increase the farmers’ rice revenue: an increase in paddy yield, an
improvement in techniques that are economically and productively effective and a revenue increase by
selling milled rice instead of paddy. In regard to the increase in paddy yield, the average vield was 2.75t/ha
confirmed by a survey in 2010, and the yield of 3.98t/ha is the lowest figure necessary to realize a 45%
increase in rice revenue. The gross income in 2010 was 8,681.40Mt, so it should become 12,588.03Mt to
realize the 45% increase in gross income. This gross income is calculated at 3.16Mvtkeg, the average paddy
purchase price in 2010, and converted into the yield to arrive at the 3.98t/ha figure. The rice revenue cannot
be discussed through gross income completely, but it provides a guide at least. Approximately a 4t/ha yield

would make it pessible to realize the 45% increase in rice revenue.

{2) Reduction of operational costs

The balance of payments of small-scale farmers in the Chokwe Irrigation Scheme shows that the farming
costs (materials, labor, etc.) are approximately 40% of the gross income, 45% of which is the material costs
and 55% the labor cost. It is necessary to introduce economic and productive techniques, in order to
increase the rice revenue of farmers. As the profitability of rice cultivation has been given some
consideration previously, the rice cultivation techniques of transplanting had the advantages of having a
stable productivity and a reduction of risk at the early stage of plant growth, compared to that of direct
sowing. Nevertheless, it has a higher cost for transplanting, weeding and harvesting. On the other hand, the
rice cultivation of direct sowing makes it possible to reduce the cost of seeding, weeding by applying
herbicide and mechanical harvesting, but the field management at the early stage of plant growth from
seeding to the plant establishment stage, about for one month, is a crucial task. The Project came to
understand the condition of the infrastructure and paddy fields of the Chokwe Irrigation Scheme through
the experiences of verifying and demonstrating the rice cultivation techniques of both transplanting and
direct sowing throughout the Project cooperation term from 2012 to 2014, Based on that, the Project
believes that under the current conditions, the improved rice cultivation techniques of direct sowing
(broadcast seeding of 150kg/ha, Propanil and MCPA as applicable herbicide, 100kg/ha of urea applied three
separate times, mechanical harvesting) is the practical method to realize an acceptable profitability.
According to the results of the vield survey in 2014, targeting one-hundred and nine FSG farmers,
approximately 66% of these fields had a yield in the range of between 4t/ha and St/ha, so it is plausible to
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expect 4t/ha of yield. The improved rice cultivation techniques to produce 4t’ha paddy yield was developed
and verified during the Project term, this method should be extended to other small-scale farmers outside of

the target areas through the Farmer to Farmer extension system.

Table 7.1.2 Current Status of Rice Cultivation (Baseline Survey, second OY)

Area Planting Method Rice Field Area Yield of Paddy 1 Cash [ncome‘ from Rice
(ha) (kg/ha) (M)

All 1.18 2,74 8,681.40

All Target Areas Direct Sowing 1.32 2,721 10,687.70
Transplanting .13 2,802 8,555.80

35 {Chokwe) All 0.78 3,726 6,936.90
D6 (Lionde) Al 097 2,570 3,308.50
D11 (Massavasse) All 2.03 2,958 19,261.30
D12 {Co~hane) All 1.35 2,583 8,249.00
RI-R3 (Muianga) All 1.04 2,320 7,903.20

Cropping Scason: 2009-2010 {Suminer)

*(iross income

(3) Income increase through milled rice sales

The trial sales business of milled rice in 2014 acknowledged the farmers various problems made possible
during the milling, sorting and packaging the rice. The farmers need to find solutions for these problems
when this sales business of milled rice is launched as their new business as a mean to raise their income.

At the first processing stage, from collecting to milling the paddy, it took a long time to collect paddy. If
paddy is not collected on time, it is difficult to step forward to the next stage, the milling. It is obvious to
state that the production of milled rice must be constant for the sales business.

As for the milling stage, the quality control as well as the required cost was a considerable issue. The
yield percentage after removing broken rice was low, 50.8% (25.4kg of milled rice out of 50kg paddy), but
the broken rice percentage was high, 30.0%. At this time, FSG farmers used sieves to remove the broken
rice, so labor increased its cost. The moisture content of rice at this time was 14%, so the performance of
the milling machine was questionable for the high percentage of the broken rice. In order to adjust the
percentage of broken rice (25%) to be about the same level with the imported rice of relatively low quality,
it is recommended to use a sorting machine to remove the broken rice. The performance of the milling
machine at the middle-scale mill with a sorting machine may be about the same with that of the milling
machine in Masavasse. Whether or not the broken rice can be sold as a byproduct is another important issue.
At the same time, it is also an option to sell their rice together wiih the broken rice as a low quality milled
rice, sold at a lower price. The quality of rice that they produce should be determined after a thorough
consideration given to the demands, what quality of rice is sellable and where.

Since the farmers sold rice face to face, the labor costs were increased. These rice sales were made
possible through three retail shops in Chokwe, two shops sold it well and showed their interests in
continuing. It is another option to use such retail shops. The reason why the sales did not go well at one of
three was due to the packaging. The packaging was transparent without any production related information

(production focation, variety, production year, etc.), and this influenced the purchase trend. In reality, it is
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difficult for FSG farmers to handle the preparation of the bags with logos and other information prinied as
well as the packaging. Especially, packaging related tasks can be done only in Maputo. It is very time
consuming as well. Therefore, the packaging should be given thorough consideration.

The price was set to 30Mtkg, which is moderately higher than the low quality imported rice available at
shops (21Mtkg). This was because of a better taste instead of the quality (high broken rice percentage). In
the future, the price should also be decided through consideration of quality, volume, sales contact, sales
method, etc.

The trial milled rice sales business is a project to improve farmers income and lift up their motivation
toward rice cultivation; furthermore, it shall also contribute to create a system of milling rice sales business
through identifying issues to be solved in order for the business to grow with a wider range of sales contacts.
The Project carried out a market survey in regard to several matters of the milled rise sales: the consumer
tendency, the distribution route for imported rice and for the rice produced in the Chokwe irrigation Scheme.
The Appendix 9 (9-3) shows the result in detail.

To confirm the validity of the milled rice sales as a means of increasing the income, the operation costs,
including costs for milling, buying packages, removing broken rice or other paddy varieties, transportation
fees and labor, was calculated for and compared between two cases: when farmers milt their rice and when
the milling was done by a milling company. The milled rice was sold in a Skg bag at a price of 30Mvt/kg for
four days in a town of Chokwe. The comparison was made between the selling price to the milling
companies and the selling profit. The purchasing price of Inacio de Sousa (a milling company in Palmeira),
8.24Mt/ha, was adopted to this trial sales. The various costs required in order to sell milled rice, after being
sorted and packaged, using 1kg of paddy (0.5kg of milled rice at 50% of the broken rice percentage), were
3.0Mvkg for milling, 0.50Mt/kg for transporting, 0.70Mt/kg for packages and packaging, 1.25Mvkg for
sorting and removing impurities and 1.50Mtkg for labor. The profit for selling paddy by hiring someone
else to do the above processes would be approximately 8% less than that of when the paddy is directly sold
to mill companies. If farmers share the labor of sorting and selling, their profit would increase by 24%.
Based on this study, farmers can get a higher profit when they share the process of sorting and selling.
According to the Baseline Survey of 2011, approximately 62% of farmers were selling their paddy to
milling companies. Since it is now understood that a 24% profit can be made by processing and selling their
paddy themselves without having the same thing done through milling companies, the business should
improve in its dealings and should be able to expanded its scale, in order to continue to bring forth a higher

revenue from rice farming.

7.1.2 Increase in rice production in the entire Chokwe Irrigation Scheme

The transition of the rice cultivation area in target areas and the change in yield are two important factors,
when considering the increase of rice production in entire Scheme. The average rice cultivation area of the
past five years has been approximately 5,000ha. Although there is a slight fluctuation from one year to next,
the trend is a gradual decrease in size. The rice cultivation area is said to be 19% of the total land area of
26,000ha. The flood in January 2013 caused severe damage to the main irrigation canal, the secondary
drainage canal, the agricultural road, etc. As of April 2014, the completion percentage of repairs to each was

77.3% for the main irrigation canal, 53.0% for the drainage canal, 45.4% for the agricultural road, 62.1%
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for the part of the primary irrigation canal that had burst and 60.7% for the part of the secondary irrigation
canal that had also burst. According to HICEP 2013/2014 report (RELATORIO DE BALANCO DA 1°
FPOCA DA CAMPANHA AGRICOLA 2013/14), the rice cultivation area for the 2013 season was
originally 2,500ha, but only 301ha of that remained alright for the harvest, and therefore the average yield

was also limited to 2.27t/ha.

Table 7.1.3 Cultivation Status in the Chokwe Irrigation Scheme (HICEP)

Season Crop Average
2019 2010 20t1 2012 2013
Rice 6,200 7,567 2877 4,567.3 3,798.0 5,002
Hot season
Others 1,659 1,579 777 5,837.5 n.a. 2,463
Cool season  [Horticulture 3,271 2,349 2,358 2,090.5 R98.0 2,193
Totalarea tha)l 11,130 11,495 6,012 12,4953 4,696.0 9,166
land utilization (%o} 42.8 442 231 48,0 180 352

Total araca of Chokwe Irrigation Scheme: 26,030 ha

As one of the overall goals , namely ,the increase of rice production in the Scheme by 80%, the question
is: what should be the original figure of production. According to the Action Plan that was approved in
February 2010, the cultivation area for the 2009/2010 season was 7,023ha with the yield of 3.10t/ha and the
total production of 21,497t. On the other hand, the above mentioned HICEP report “RELATORIQO DE
BALANCO DA I* EPOCA DA CAMPANHA AGRICOLA 2013/14” states the total cultivation area was
6,200ha and there is no data about the yield. If we say that the average yield was 3.10t/ha, the rice
production of 2010 was 19,220t. Having 21,497t of rice produced in the 2009/2010 season, a production of
38,700t of rice would be required by the year 2017 in order to achieve the overall goal. When the yield of
FSG demonstration fields in 2014 is estimate d at 4.0t'ha, a total of 9,675ha of field would have to produce
rice. When the estimated yield is 4.63t/ha in 2017, according to the Action Plan, a total of 9,675ha of land
must be used for rice cultivation. Since the average area for rice cultivation in the Scheme was
approximately 5,000ha in the last five years, 3,35%ha of more land should become paddy ficld by the year
2017.
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Estimation of rice cultivation area (ha)

10,000

o= A ction pian

' g s
- N
B (o0 |

Lo

B 4000
[

2,000

2010 2012 2014 2016

Note: Date ofthe Action Plan 0f 2012 was not available therefore
the HICEP date was taken in consideration

Figure 7.1.1 Field Plan for Rice Cultivation in Action Plan and Record (HICEP)

(1) Upgrading irrigation facility

Upgrading of the irrigation facility is absolutely necessary to increase the cultivation area by an
additional 3,35%ha. Nevertheless, the construction  repairs to the main irrigation canal, drainage canals and
the mending of burst holes are still being undertaken by HICEP, after the flood of January 2013. The
upgrading work by BID to deal with 7,000ha is also only 47.5% complete as of 2012/2013, so it is the

tarmers’ motivation that would be the key to expansion of the rice cultivation area.

{2) Expansion of the cultivation area

The expansion of the rice cultivation area fequires a well-equipped irrigation facility and highly
motivated farmers. In reality, it would be difficult without either one. As it is written also for the 4.1.1 (7)
“Farmers’ consciousness toward rice cuitivation,” 1) the majority of farmers don’t have the motivation to
expand their cultivation area for several reasons: rice cultivation being unprofitable, a shortage of finances
and a wish to maintain the current condition, 2) approximately 70% of farmers are interested in the direct
sowing rice cultivation method because its costs are relatively less than that of the transplanting method and
3) many farmers are reluctant to cultivate rice because of: the low selling price, the drainage facility of the
paddy fields and high operation costs. One of the keys for the possible expansion of the rice cultivation in
the Scheme is the economical techniques to realize a higher yield (or the reduction of operation costs), the
plowing fees as initial investment, the ability to securely obtain seed, fertilizer and herbicide, etc. and an

increase in income through the sale of milled rice for the improvement of the profitability.

(3) Establishment of key regions and target techniques (direct sowing) for extension

It is important to narrow down the key regions and the techniques of extension, in order to consider
strategies for expansion of rice cultivation in the entire Chokwe Irrigation Scheme. According to HICEP
“Campanha agricola 2011/2012” and “Epoca Quente Relatorio ate 06/06/12,” the Chokwe Irrigation
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Scheme consists of three sectors (Montante: up-stream, Sul: mid-stream and Do Rio: down-stream), and
approximately 60% of the fields for rice cultivation are located in Sul. When the cultivation method used in
the entire Scheme is closely looked at, 70% of the farmers practice direct sowing and 30% transplanting.
Therefore, Sul could be the key region and the direct sowing method should be adopted for achieving the
overall goals. The direct sowing cultivation is generally viewed as unstable and disadvantageous for yield
performance compared to the transplanting cultivation method. However the demonstration fields for the
direct sowing method established in the Project target area in 2014 had a yield that was equivalent to that of
the transplanting method practiced by non-member farmers. The direct sowing method, which has a low

operation cost, is more advantageous for the expansion of cultivation area.

Table 7.1.4 Rice Cultivation in the Chokwe Irrigation Scheme (2012)

Sector Totalarea {ha) { Direct sowing (ha} | Transplanting (ha)
Montante 950 286 664
Do Rio 796 605 190
Sul 2,822 2,329 493
Total 4,567 3,220 1,348

(4) Extension of the improved rice cultivation techniques and assistance for the farming revolving fund

The basic policy, of expansion of the rice cultivation area during the Project cooperation term, was to
foster practical farmers and to extend the improved techniques to other farmers through the knowledge and
experience gained by these practical farmers. Farmers with rice cultivating experiences and a keen interests
towards the improved techniques were selected and FSG were organized. The Project has offered the FSG
farmers a series of coaching sessions and a specifically designed extension system for improved techniques
in the target area through the management of a farming revolving fund. This work should be continued so
that the extension of the improved techniques would be the guideline to achieve the overall goals throughout

the Chokwe lrrigation Scheme.

(5) Increasing the number of FSG farmers

During the Project cooperation term, the demonstration fields for the rice cultivation techniques of direct
sowing and transplanting were set up at FSG farmers’ fields in target areas, D3, D6, D11 and 1212 (2,119ha).
The total number of demonstration fields over three years was one-hundred and seventy-five, the area of
145ha. The number of FSG farmers who participated in OJT on the improved techniques at demonstration
fields was one-hundred and seven. Due to the poor access road during the rainy season, no demonstration

field was set up in R1 and R3, so the total target area remained as 2,119ha.
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Table 7.1.5 Record of Establishment of Demonstration Fields During the Project Cooperation Term

2012 2003 2014 I'otal
Culivation method|  Area | Numberof| Area | Numberof | Area | Numberof Area | Numberof
(ha) filed (ha) tiled (hay tiled (ha) fitled
Transplanting 10 20 21 42 0 0 3 62
Direet sowing 0 0 32 22 82 91 114 113
Total 1¢ 20 33 64 82 41 145 175

The number of FSG farmers increased from original twenty to one-hundred and seven in the three years
after the inauguration, and during this time the technical extension started from FSG farmers to non-FSG
farmers. For the target area of 2,119ha, one-hundred and seven FSG farmers got together as group members
to implement the Farmer to Farmer extenston. So it is estimated that about twice as many of the number of
FSG farmers are necessary to be organized to expand the rice cultivation field to 3,359ha, through a

combined system of setting up the demonstration fields and the management of the fund.

7.2 Methodology of implementing detailed activities

The Project had a series of discussions with the government of Mozambique to draw up the “Post-Project
Work Plan,” which states the necessary activities to be implemented from 2015 to 2017 based on the
guidelines for achieving the overall goals. The plan was approved at JCC-9. Based on the work progress
and the attainment level of targets for the fourth operational year, some of the aiready implemented

activities are to be continued along with new ones.

7.2.1 Activities to be continued
(1) Establishment of demonstration fields for the rice cultivation techniques of transplanting
Promising rice varieties other than ITA312 should be verified for their productivity at FSG farms in

cooperation with EAC. The key issues should be the verification and attribution of the productivity of
promising varieties, instead of the extension of the transplanting block. When FSG farmers in the
transplanting blocks in D5 and D6 wished to convert to the direct sowing method, they set up the
demonstration fields on EAC property in order to extend the improved rice cultivation techniques of
transplanting. Extension was done by holding relative events such as Field Days to demonstrate and
show noon-FSG farmers the difference in yield between the two seeding methods of the regular row
seeding and random seeding.

(2) Establishment of demonstration fields for the rice cultivation techniques of direct sowing
The demonstration fields for ITA312 should be set up in FSG fields (broadcasting urea 100kg/ha, three
applications, weeding by herbicide sprayed), in order to extend the improved rice cultivation techniques
of direct sowing, through Field Days or similar occasions for non-FSG farmers to participate in, Two rice
varieties other than ITA312, Macassane and Alvorada, tended to have an increased yield when broadcast,

Therefore, demonstration fields (the same crop standard with demonstration fields for ITA312) for three
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varieties broadcast ITA 312, Macassane and Alvorada, should be set up in at least one field to see the
comparison between Macassane and 1TA312 as well as Alvorada and ITA312 in D5, D6, DI1 and DI2.

In addition, the introduction of new varieties may be encouraged through events such as Field Days.

(3) OIT on the maintenance and management of the irrigation facility and water management
The direct sowing method requires an appropriate level of water management after seeding and
especially proper drainage, so much so that the importance of these necessary matters should be
discussed with the FSG farmers of each block during the Project term. These discussions should include
the maintenance and management of the irrigation facility and the basic construction of tertiary drainage

canals, and they should be implemented in cooperation with HICEP.

{4) Operation and management of the farming revolving fund
The debt collection of the farming revolving fund operation in D35, D6, D11 and D12, dealt with
during the Project cooperation term, should be monitored and used to secure the sustainability of rice
cultivation the area that used the fund. At the same time, a periodical report should be made regarding the
accounts book keeping and/or farming finance management among FSG farmers, to consider the proper

management of these finances.

7.2.2 New activities
(1) Building a new seed production system
The variety ITA 312 has been mixed with other varieties as well as deteriorating in its quality as part of
its characteristic, so it should be replenished once every five years. The seed production plan shouid
include this aspect. New varieties like Macassane and Alvorada as well as new prospective seeds should
each have a separate production system to meet with farmers’ needs. This kind of system should be

launched in cooperation with EAC.

(2) Remodeling the manual row seeder
There were many farmers that requested the remodeling the manual row seeder in order to be
applicable to animals, so the adaption to allow two cattle to pull the seeder will take place. For the
application of the manual row seeder, the clod crushing by a rotavator was considered absolutely
necessary. So the manual row seeder was tested on the FSG field in D5 without clod crushing by a
rotavator. There were no significant problems found, but the seed covering rate was remarkably low. The
use of a rotavator is what adds more to the seeding cost by the manual row seeder, so it is necessary to

find ways to cover the seeds, other than covering by chain, in cooperation with EAC engineers.
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(3) Organizing new FSG
It is necessary to expand further the demonstration field establishment area for promoting extension

efforts for the improved rice cultivation techniques of transplanting and direct sowing. For this reason,
SDAE should establish new FSG.

(4} Securing financial resources of the farming revolving fund and assistance to the new FSG

The farming revolving fund is absolutely necessary to set up demonstration fields. The financial
resources for the fund need to be secured through coordination with local microfinance lending institutions
and/or application of counter fund. SDAE should organize training sessions as well as OIT on the
appropriate usage of the farming revolving fund, in order to assist farmers to establish the demonstration

fields and to manage the spending and collecting the fund.

{5) Business to sell milled rice

According to the trial sales of milled rice in the fourth operational year, it was recognized that there was
the possibility of earning a higher profit from selling the milled rice than selling paddy. Therefore, this
business should be considered as a fully fledged business opportunity by finding solutions for the already
mentioned challenges regarding the trial sales of milled rice. The prospective milling section should
consider introducing a sorting machine in addition to the milling machine in Masavasse or to establish a
coordinating relationship with middle scale mill companies. For the prospective sales section, it should aim
to sell milled rice on consignment basis to retail shops in Chokwe. Of course, these prospective efforts
should be realized by SDAE in cooperation with FSG and the Farmers’ Management Group for Rice
Milling Machine.

* Reducing milling Medium-scale

cost . . B aEE—
. . rice miller |
* Improving quality
7, )
Paddy rice Milled rice
4
> * Technical Support
Member | FSG AEm— S DAE * Bridging among
7y stake holders
Cash (income) Milled rice
* Reducing Selling Local shop ‘ <
cost

Figure 7.2.1 Sales of Milled Rice Having FSG as Core

Please refer to the Appendix 11 “Activity Design” for the above mentioned activities in detail. At the
same time, the “Operation Plan” was drawn up with consideration given to the priority of each required
activity during post-Project time, the term for the activity to be continued and the budget for

implementation.
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1-2  PDM-|

Project Design Matrix (PDM-1)

Praject Title: Project for Rice Productivity Improvement in Chokwe Lrrigation Scheme,
Term of the Cooperation: Three (3) years and ten (10) months

larget Group and Target Area: Small scale tless than § ha) rice farmers in the upper and midstream ol the Chokawe Trrigation

Scheme {mainly in D3, D6 DI, RI,

DI

Responsible agency: National Directorate of Agricultural Extension (DNEA). Ministry ol Agriculture (MINAG)
Coordinating agency: Provineial Direcioraie of Agricubture (DPAY Gaza, MINAG
Implementing agencies: District services for Feenomic Activities (SDAE), Chokwe Agricultural Research Station (5AC),
Chekwe Hydraulic Public Cooperation (HICEP)

Ver . 2011.06

NARATIVE SUMMARY

OBJECTIVELY VERIFIABLY
INDICATORS

MUEANS OF
VERIFICATION

IMPORTANT
ASSUMPTION

OVERALL GOAL

I, Farmer's  annual  income
from rice production in the
target area s improved.

oooSmall seale tarmer’s annual
income Increases 60% in the
target arca by vear of 2420,

+ Baseline Survey

* Statistics

2. Rice production in the [ 2. Rice production increases by
Chokwe Irrigation Scheme 130 % i the  Chokwe
is increased. Lrrigation Scheme by vear of
2020,
PROJECT PURPOSE By the end of the Project, * The Plan Implementing
1. Rice productivity in the | 1. Average vield of rice s |« Project reports Agencies will  continue
target  area  of  Chokwe increased 1.1 tha in the target |+ Bascline Surves efforts w0 accomplish the
Irrigation Scheme i area by the end of the Project. Action Plan.
increased. * No extreme [luctuation
in price of products
oeeurs.
= Rehabilitation  and
maintenanee of
irrigatton facilitics  in
the Chokwe lrrigation
Scheme are
implemented as
planned.
OuUTPUTS
I Improved rice cultivation | 1-1 Thirteen  (13)  improved |+ Project reports + Lack ol irrigation water
techniques of transplanting techniques  are adopled by duce to severe drought
are  disseminated to  the 10 % ol farmers in the target does not oceur.
target farmers. area for trunsplanting. * Serious natural disaster
-2 100 % ol training does  not alfect  the
participants understand Chokwe irrigation
appropriate  techniques  lor |« Project reports scheme.
irrigation facility
2. lmproved rice cultivation maintenance and water use.
technigues ot direct sowing * Project reports
are developed. 2-1 150-200 %  of yield is
increased in trial verilication
3. Improved rice cultivation plots. + Project reports and

techniques of direct sowing

are disseminated to the
target area.
4. Activities of  farmers

groups are strengthened in

the dreas of the
demonstration farms.
5. The implementation

process of the Action Plan

is  promoted  with  the
collaboration among
stakeholders,

2-2 8ix (0) kinds of technigues
are developed.
2-3 Direct sowing manuals are

prepared.

3-1 Six (6) kinds of technigues
are disseminated o 7 % of
farmers in the target areas for
dircet sowing.

4-1  4-1 The number of farmer’s
group members increases by
XX %,

4-2  The amount of rice processed

by the milling machines is
increased  at  least XX

farmers interview

+ P ointerview  and

project reports
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-2 PDM-]

annually.
3-1 Progress

Action Plan are submitted.

ACTHIVETIES

IMPORTANT
ASSUMPTION

il

L
Y

i
t

To examine and develop
eltective extension
methods.

lo train extension leaders
on improved rice

cultivation techniques ol

transplanting.
Toset vp demonstration
farms  for  transplanting

with initiative of

cxtension leaders.
To trzin larmers on
improved rice cultivation

technigues of
transplanting with
imbative ol extension
leaders.

lo train farmers on
irrigation lacility

maintenance  and  water
Lse management.

Tooestablish trial - and
verification plols,
Yo develop ad verify rice

cultivation  technigues ol

direct sowing.,

To train exteasion lewlers
on improved rice

cultivation  technigues ol

direel sowing.
To sel up demonstration
farms for dircet sowing

wilh nitative ol

extension leaders,

To  train farmers  on
improved rice cultivation
technigues of direcl
sowing,

To organize a  farming
support  group in each
larget arca,

o train farming support
Hroups.

Lo support larming
support groups” activities.

To hold periedic mectings

1o mutnally revicw
activities of SDAF, LAC,
HICEP and related

organizations,

To monitor the progress of

activities  conducied by
SDALE. BAC and HICEP
based on the Action Plan,

MOZAMBIQUE SIDE

SIDE

Agricultural policy does
not change drastically.
Financial assistance for
tarmers is stable.

Small  scale  farmers

produce rice
continuously.

< A large number of staft
members of

counterparts  are not
transferred.

* The condition of public
salety 15 not
deteriorated,
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-4 PDM-2  Main Changes

Major Points of the Proposed Modification of the PDM

Part ot the

Description in the

PDM Original PDM Proposed Revision Explanation
OVl for 1.5mall scale farmer’s 1. Small scale farmer’s annual Asthe ex-post cvaluation of JICA s
Overall annual income income increases by 43% in scheduled  three  years  after  the
Goal increases 60% in the the target arca by vear of completion ot the  Project, the indicators
target area by year of 2017, tor the overall goals need to be revised 1o refer to
2020. 2. Rice production increases by | the target by the year 2017 stated in the Action
2.Rice production 80 % in the Chokwe Plan (i.e. target y¥ield of 4.63 ton against the
increases by 130 % in Irrigation Scheme by vear of | baseline of 3.1 ton, and target production of
the Chokwe [rrigation 2017 39,300 ton against the baseline of 21,500 ton).
Scheme by vear of
2020.
Important The Plan lmplementing The Action Plan that was jointly formulated in
Assumptio | Agencies will continue 2010 is considered 1o be an ad-hoce document,
n from etforts to accomplish the while the most of the planned components have
Project Action Plan Delete already been integrated in the respective plans and
Purpose to programs of the implementing agencies.
Overall
Goal
OVI for {-1Thirteen {13) I-1 Three {3) important 1-1 The thirteen (13) techniques referred in the
Output 1 improved techniques techniques ot 8 technical transplanting rice cultivation manual
are adopted by 10 % componemnts of developed by the Phase [ project can be
of farmers in the transplanting rice classiticd into & wechnical components, and
target area for cultivation arc adopted by adoption of three most important 3 techniques
transplanting. 5% of farmers in the target {i.¢. nursery preparation, transplanting and
area for transplanting fertilization) should be considered as the prool
1-2 100 % of training 1-2 More than 50% of the of'the improved rice cultivation practices. As
participants farmers in the target areas the rate of adoption has already reached to
understand where transplanting method over 8 % by the time of Review, the target by
appropriate is widely practiced have the end of the Project should be set at the
techniques tor trained on appropriated higher tevel.
irrigation facility techniques tor irrigation 1-2 Since it is difficult and controversial to verify
maintenance and facility maintenance and the understanding of the tarmers with
water usc. water use. objective basis of measurement, more concrete
indicator on training is applied.  The target
coverage is set with general estimation based
on the number of participants trained so tar.
OV1 for 2-1 150-200 % of yield | 2-1 The yield in trial The target rate of increase should be rationalized
Qutput 2 is increased in trial verification plots is based on the achievement in the experimental
verification plots. increased by 60% compared | plots. It is also necessary to clarify the statement
2-28ix {6) kinds of to the farmers’ plots at the with indication of the subject of comparison.
techniques are beginning of the Project.
developed.
2-3 Direct sowing (2-2, 2-3 Unchanged)
manuals are
prepared.
OVI for Six ¢6) kinds of More than 23% of the farmers The vague expression such as “lechniques are
Output 3 techniques are in the target areas are trained on | disseminated” should be avoided.  Target rate
disseminated to 7 % of | six (6) technical components of | was revised in view of the activity plan for the
farmers in the target direct sowing rice cultivation coming years and in reference to the achievement
areas for direct sowing so far made by the time of the Review.
OVl for 4-1The number of 4-1 The number of farmer’s 4-1 As more than 50% of increase have so far
Output 4 farmer’s group group members increascs observed, the target by the end of the Project is
members increases by 60%. suggested to be 60%.
by X X%, 4-2 Account records on the 4-2 As the rice mill operation has just started, and
4-2The amount of rice operations of the rice the increment of performance may not be
processed by the mitling machines are appropriate measurement of the capacity of
milling machines is properly maintained and farmer groups, a qualitative indicator on the
increased at least XXt annually reported to the activities of the group are introduced instead.
annually. WUA members. 4-3 A qualitative indicator similar to 4-2 above is
4-3 Records of the revolving also added to evaluate the performance of

fund program are properly
maintained and annually
reported to the FSG
members.

FSGs.
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1-4 PDM-2  Main Changes

Part of the | Description in the Proposed Revision Explanation
PDM Original PDM
Output 5 The implementation The implementation process of | The Action Plan that was jointly formulated in
process of the Action the plans and programs to 2010 is considered to be ad-hoc doecuments, while
Plan is promoted with support the farmers in Chokwe the mast of the planned components have already
the collaboration among | [rrigation Scheme by the been integrated in the respective plans and
stakeholders. implementing agencies is programs of the implementing agencies.  The
prometed through joint statement thus needs to be rephrased.
menitoring among the
stakeholders.
OVI for 5-1Progress reports of 5-1  The progress review As there has not been any legitimate form of
Gutput 3 the Action Plan are meetings are held at least progress report for the purpose of information
submitted. twice a year. sharing, the new indicators are added that reflect
5-2 Joint monitoring sheets on | actual activities conducted by the Project.
the progress are prepared.
Activity To monitor the progress | To monitor the progress of The Action Plan that was jointly formulated in
5-2 ol activities conducted activities conducted by SDAE, 2010 is considered to be ad-hoc documents, while

by SDAE, EAC and
HICTEP based on the
Action Plan,

EAC and HICEP based on their
plans and programs,

the most of Lhe planned components have already
been integrated in the respective plans and
programs of the implementing agencies.  The
statement thus needs to be rephrased.
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Appendix 3: Record of Dispatching
Japanese Experts and Receiving
Counterparts

® 3-1 Record ol Dispatching Japanese Experts
® 3.2 Record of Receiving Counterparts

® 3.3 Training in Japan






3-1 Record of Dispatching Japanese Experts

Name

Field

Assignement Duration

Aftiliation

Akio MAEDA

Chiefl adviser/rice cultivation

26/02/2011- 26/04/2011
09/06/2011- 08/07/2011
12/10/2011- 08/02/2012

RDI,

Lid,

Kiyosht MASUBUCHI

Chiet adviser/rice cultivation

310372012 - 28/04/2012
09/06/2012 - 07/08/2012
12/10/2012 - 08/02/72013
05/05/2013 - 02/08/2013
19/10/2013 - 16/01/2014
12/04/2014 - 10/07/2014
02/08/2014 - 30/09/2014

RDI,

Lid.

Nobuharu MORITA

Extension / Farmers Organization

21042011 - 19/06/2011
1271072011 - 08/02/2012
310320102 - 28/07/2012

R,

Lid.

Masahiro OTAKE

Extension / Farmers Organization

12/10/2012 - 1070372013
05/04/2013 - 02/08/2013
19/10/2013 - 16/01/2014
12/0472014 - 10/07/2014
02/08/2014 - 30/09/2014

R,

Ltd.

Teruhisa NAMBA

Agronomy (rice)

210472011 - 20/05/201 1
15/10/2011 - 13/12/2012
31/032012 - 29/05/2012
12/10/2012 - 16/12/72012
12/10/2013 - 10/12/2013
05/04/2013 - 04/05/2013
19/10/2013 - 17/11/2013

RDI,

Ltd.

Yorio IITSUKA

Agricultural Machinery and
Equipment/Mechanization, Post-

Harvest Processing

1571072011 - 15/12/201]
09/06/2012 - 08/07/2012
12/10/2012 - 25/11/2012

RDI,

Lid.

Toru HAMANAKA

Agricultural Machinery and
Lquipment

19/10/2013 - 17/12/2013
12/04/2014 - 16/06/2014

RDI,

Lid.

Takashi KURAUCH]

Irrigation Water Management

12/35/2012 - 10/07/2012
04/06/2013 - 02/08/2013
12/05/2014 - 10/07/2014

RDI,

Ltd.

Kenji SUEMITSU

Socio-economic / Marketing

01/04/2011 - 30/05/2011

RDI,

Ltd.

Naoyoshi KAWANO

Social Economic/marketing

12/04/2014 - 10/07/2014

RDI,

Lud.

Yumiko TAKEDA

Coordination / Training

26/02/2011 - 26/04/2011
09/06/2011 - 08/07/201 ]
12/10/2011 - 09/01/2012

cDC

International, Co.,

09/06/2012 - 07/08/2012 Ld.
Samuel TANAKA Coordination / Training 12/10/2012 - 08/02/2013
06/03/2013 - 02/08/2013 RDI, Ltd.
19/10/2013 - 17/12/2012
19/12/2013 - 17/03/2014
Asako RIERA Coordination / Training 12/04/2014 - 10/07/72014 RDI, Ltd,
02/08/2014 - 30/09/2014
Kenji SATO Coordination support 31/03/2012 - 12/06/2012 RDI Lid.
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3-2  Record of Receiving Counterparts
Name and post X aned
Specialty Assignme_m Japanese expert Remarks
period (project) coworker
Jose Antonio Gaspar (Mr.) Extension 26/02/2011 - Akio Maeda transferred
) . 10/02/2012
Project director
National Dircetor of Agricultural
Extension, Ministry of Agriculture
Albertina Alage (Ms.) Extension 11/02/2012 - Akio Maaeda
Project director 31/07/2012 Kiyoshi Masubuchi
Deputy National Director of
Agricultural Extension, Ministry of
Agriculture
Fernando Mavie  (Mr.) Extension 1/08/2012- Kiyoshi Masubuchi | -
Project director Current
National Director of Agricultural
Extension, Ministry of Agriculture
Joae Simao Nyaima (Mr.) Internation 26/02/2011- KiyOShi Masubuchi | transferred
Dircetor of Department of International | cooperation 31/07/2012
Cooperation
MINAG
Gerturdes S. Muchave {(Ms.) International | 1/08/2012- Kiyosht Masubuchi | -
Director of Department of International | ¢00peration Current
Cooperation
MINAG
Ernest Pauline (Mr.) Extension/tr | 26/02/2011- Kiyoshi Masubuchi | -
Project coordinator aming Current
Provincial Director of Agriculture,
Gaza
Grracinda Natalia Carlos(Ms.) Extension/tr | 26/02/2011 - Kiyoshi Masubuchi | -
Technicians in Division of Rural ainmg Current
Extension, DPA Gaza
Inacio Mateus Mugabe(Mr.) Extension 26/02/2011 - Kiyoshi Masubuchi | -
Project manager Current
Director of District Services for
Economic Activities, SDAE
Salmao Mature{Mr.) [rrigation 26/02/2011 - Takashi Kurauchi | transferred
Director of Chokwe Hydraulic Public 0170872011
Corporation, HICEP
Soares Xerinda (Mr.) {rrigation 01/08/2011- Takashi Kurauchi .
Current

Director of Chokwe Hydraulic Public
Corporation, HICEP
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3-2

Record of Receiving Counterparts

Assignment

Japanese expert

N ~ . . - .
ame and post Specialty period (project) coworker Remarks
Eduardo Cesar Muluana (Mr.) Irrigation 26/02/2011 - Takashi Kurauchi -
HICEP engineer Current
Olga Mario Chaguala (Ms.) Agronomy 26/02/2011 - Teruhisa Namba -
Director of Estacao Agraria do Current
Chokwe
Jose Amandio Lopez (Mr.) Extension/far | 26/02/2008 - Nobuharu Morita transferred
SDAE Extension mers 26/02/2011
organization
Jorge Junior de Almerda (Mr.) Extension/far | 26/02/2011 - Nobuharu Morita -
SDAE Extension mers Current Masahiro QOotake
organization
Arsenio Francisco Lhamine (Mr.) Extension/far | 26/02/2011 - Nobuharu Morita -
mers Current Masahiro Ootake

SDAE engineer

organization

Marcos Langa(Mr.)

Rice

26/02/2011 -

Nobuharu Morita -

EAC researcher cultivation Current
Tomas Antonio Massingue {Mr.) Rice 26/02/2011 - Teruhisa Namba -
EAC researcher cultivation Current Kiyoshi Masubuchi
Naftal Tristelio (Mr.) Rice 26/02/2011 - Yorio ltsuka -
EAC researcher cultivation Current
agricultural
machinery
Ercilia Xavier Cau (Ms.) Extension 26/02/2011 - Nobuharu Morita Ds
Extension agent 3171272013 Masahiro Qotake
Cristeza Vasco Sitoe (Ms.) Extension 26/02/2011 - Nobuharu Morita D6
Extension agent 31/12/2013 Masahiro Ootake
Jerinho Zacarias Cumbe (Mr.) Extenston 26/02/2011 - Nobuharu Morita DILRI,R3
Extension agent Current Masahiro Qotake
Baptista Acacio Macuacua (Mr.) Extension 26/02/201 1 - Nobuharu Morita Di2
Extension agent Current Masahiro Ootake
Vania Dulce Macula {Ms.) Extension 2 1u /3, i 1/.121014- Masahiro Ootake DS, DG

Extension agent
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3-3  Training in Japan

Name Period of Field/Name of the Course Content Implementing Position
Participation Institution
Naftal 220082012 -[Rice  cultivation/  agriculturall, g[lj(;‘: ersitTOhoi‘; EAC
Tristelio (Mr.) [22/09/2012  |machinery Y researcher
Yamagala)
. . JICA
OR:‘%I]r(:lnr(I:\?:rlrlliictl T(r)?’lmr;&g rfi)gzlgtfxﬁ Irrigation Obihiro{Obihiro
Eduardo Cesar|14/01/2013 P LA & University  of HICEP
Muluana(Mr) |12/03/2013 Machinery and Equipment for thejAgricultural aericulture  andleneineer
Huanatvr: Growth in Agricultural Productivity)Machinery Erict &
. . ' veterinary
for African Countries (B) L
medicine}
Arselpo 02/07/2013 Development O.f core agncultural . JISJA Chubu SDAE
Fransisco 02/08/2013 researchers for rice promotion In sub|Extension  |Niigata engineer
Lhamine(Mr.} Saharan Africa University &

App.3-4




Appendix 4: Joint Coordination
Committee and Joint Evaluation
Committee (Mid-term Review and
Terminal Evaluation)

4-1 JCC-1 MM

42 JCC-2 MM

4-3 JCC-3 MM

4-4 JCC-4 MM

45 JCC-5 MM

4-6 MM and Report of the Joint Evaluation
Committee

47 JCC-6 MM

4-8 JCC-7 MM

4-9 JCC-8 MM and Report of Terminal Evaluation

4-10 JCC9 MM






4-1 JICC-1 MM

Minutes of Meeting
on
Work Plan (First Operation Year) Report
(Draft)
for
The Project for Rice Productivity Improvement
in
Chokwe [rrigation Scheme

Republic of Mozambique

Chokwe
Mach 18, 2011

T,i . 7.

Mr.JoséAntoitio Gaspar Mr.Akio MAEDA
National Dircctor of Chief Advisor/Rice Cultivation
Directorate of Agricultural Extension JICA Project Team
Ministry of Agriculture Japan International Cooperation
The Republic of Mozambique Agency

‘ Japan
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The First Joint Coordinating Committee meeting (JCC1) between members of
the Ministry of Agriculture (hereinafter referred to as “MINAG”) and the Project
Team organized by the Japan International Cooperation Agency (hereinafter
reforred to as “JICA™) headed by Mr. Akic MAEDA was held on 18" of March,
2011 at Chokwe District Office in Chokwe under chairmanship of the Project
Director, Mr.Jose Antohio Gaspar, National Director of Directorate of Agricultural
Extension MINAQ to discuss the contents of draft of Work Plan (First Operation
Year) Report proposed for the Project for Rice Productivity Improvement in
Chokwe Irrigation Scheme (hereinafter referred to as the “Project”) in the
Republic of Mozambique. The progress of the Action ’lan was also discussed. The
list. of participants is attached in Annex 1.

The presentation of the draft of the Work Plan (Frist Operation Year) Report was
made by the JICA Team personnel and several comments were given by the
members of MINAG. Also, presentation of the progress of the Action Plan by the
plan implementing agencies was made by the Project Manager (SDAE director ).

After full of discussions, the Work Plan for the Project was agreed between the
Project Director, chairman of the Committee and the JICA Team. And the Work
Plan was approved by the Coordinating Committee.

Also, the progress of Action Plan presented by the plan implementing agencies

was understood by the Project Director on behalf of MINAG and the Project
Team.
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Minutes of Meeting
on
Setting of PDM-1 and Detailed Work Plan
for
The Project for Rice Productivity Improvement
in
Chokwe Irrigation Scheme

Republic of Mozambigue

Chokwe
June 30, 2011

Mr.dJ. ose@to’nio Gaspar Mr.Akio MAEDA
Project Wrector Chief Advisor/Rice Cultivation
National Director of ' J1CA Praject Team
Directorate of Agricultural Extension Japan International Cooperation
Ministry of Agriculture Agency
1'he Repubtic of Mozambique Japan

Witnessed by

VS AV 2
My, Masami SHUKUNOBE
Resident Representative

Japan Infernational Cooperation
Ageney (JICA) Mozambique Office
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T'he Second Joint Coordinating Committee meeting (JCC2) between members of
the Ministry of Agriculture (hercinafter referred to as “MINAG”) and the Project
Team organized by the Japan International Cooperation Agency (hereinafler
reforred to as “JTICA™ headed by Mr. Akio MAEDA was held on 30% of June, 2011
at Chokwe District Office in Chokwe under chairmanship of the Project Director,
Mr.Josc’ Antohio Gaspar, National Director of Directorate of Agricultural Extension
MINAG to discuss setting of the Project Target of the PDM, the conlents of draft
of Detailed Work Report Plan {for whole operation year of the Project) proposed
for the Projuct for Rice Productivity Improvement in Chokwe Irrigation Scheme
{(hercinafter veferred o as the “Project”) in the Republic of Mozambique. The
progress of the Action Plan was also discussed. The list of participants is
attachad in Annex 1.

"The presentation of the progress of the Action Plan by the plan implementing
agencies was made by the Project Manager (SDAER director). The presentation of
the summary of the Baseline Survey was made by one of Counter Part Personnel.
Presentation on setting of the propesed PDM-1 including the Project Target with
some indicators for the overall goal, the Project purpose, and the expected
outputs, and the draft of the Detuiled Work Plan was made by the JICA Team
personnel and several comments were given by the members of MINAG.

After full of discussions, the proposed PDM-1 and the draft of Detailed Work
Plan for the Project was agreed between the Project Director, chairman of the
Committee and the JICA Team. And the Detailed Work Plan was approved by
the Cocrdinating Comimittee.

Also, the progress of Action Plan presented by the plan implementing agencies
was understood by the Project Director on behall of MINAG and the Project
Team. '
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Republic of Mozambigue
Minwtry of Agriculiure

The I'roject. for Rice Productivity Improvement
in
Chokwe lrrigation Scheme

(PROMPAC)
Minutes of Meeting
on
The Third Joint Coordinating Committee
C3)
Chokwe
Ovivber, 2011
/4 ‘ ﬁ’f" 7 ({L‘ﬁ(/,’i’
Mr.Jose Afffiio Gupur M. Akio MAEDA
Projuct Mor Chicf AdvisorRice Cultivation
National Director of JICA Progact. Team
Directorate of Aprteulioral Kxtuensaon Japan International Conperation
Ministry of Agriculoure Agency
The Republic of Mozumbique : Japan
Witnessed by
P B
\ I 71 @
e AP (c
Mr. Masami SHUKUNOBE
Resident Representutive
Japan International Cooperacion

Apency (ICAY Mizsmbigue Ollice
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-
Y

The Tirst Joint Coordinating Committee meeting (JCC1) between members of
the Ministry of Agriculture (hereinafter relerred to as “MINAG”) and the Project
Team organized by the Japan International Cooperation Agency (hereinafter
veforred to as “JICA”) headed by Mr. Akio MAEDA was held on 18% of March,
2011 at Chokwe District Office in Chokwe under chairmanship of the Project
Director, Mr.Jose Antohio Gaspar, National Director of Directorate of Agricultural
Extension MINAQG to discuss the contents of draft of Work Plan (First Operation
Year) Report proposed for the Project for Rice Productivity Improvement in
Chokwe Irrigation Scheme (hereinafter referred to as the “Project”) in the
Republic of Mozambique. The progress of the Action ’lan was also discussed. The
list of participants ig attached in Annex 1.

The presentation of the draft of the Work Plan (Frist Operation Year) Report was
made by the JICA Team personnel and several comments were given by the
members of MINAG. Also, presentation of the progress of the Action Plan by the
plan implementing agencies was made by the Project Manager (SDAE director .

After full of discussions, the Work Plan for the Project was agreed between the
Project Director, chairman of the Committee and the JICA Team. And the Work
Plun was approved by the Coordinating Committee.

Also, the progress of Action Plan presented by the plan implementing agencies
was understood by the Project Director on behalf of MINAG and the Project

Team.
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4-4 JCC-4 MM

MINUTES OF MEETINGS
BETWEEN
MINISTRY OF AGRICULTURE, THE REPBLIC OF MOZAMBIQUE
AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY
FOR THE FORTH JOINT COORDINATING COMMITTEE (JCC4}
IN THE PROJECT FPR RICE PRODUCTIVITY IMPROVEMENT
IN CHOKWE IRRIGATION SCHEME  (PROMPAC)

The Forth loint Coordinating Committee meeting {JCCA) between members of the Ministry of
Agriculture {hereinafter referred to as “MINAG”) and the Project Team organized by the Japan
internationa! Cooperation Agency (hereinafter referred to as “NCA”) headed by Mr. Kiyoshi
MASUBUCHI was held on 3rd of August, 2012 at the District Office in Chokwe. JCC meeting was
conducted under chairmanship of the Project Director, National Director of Agricultural Extension
MINAG to discuss the Progress of the Second Operational Year and the Introduction of the Third
Operational Year proposed by the Project for Rice Productivity Improvement in Chokwe Irrigation
Scheme (hereinafter referred to as “the Project”) in the Republic of Mozambique.

As a result of discussion, both sides agreed to the matters in the documents attached hereto.

Chokwe, 3, August, 2012

M‘Lﬁ% | sl prtectece sl

i w

For Project; Director Mr. Kivoshi MASUBUCHI
Dra. Albertina Alage Chief Advisor/Rice Cultivation
Vice-National Director of Agricultural Extension HCA Praject Team {PROMPAC)
Ministry of Agriculture Japan International Cooperation Agency
The Republic of Mozambigue Japan
Witnessgd by
AB 4B o —
T MAr. Rywichi NASU

Resident Representative

Japan International Cooperation Agency

HCA Mozambique Office
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Attached Document

Maior Points Discussed

1. Progress Report of the Second Operational Year
The Project Team presented the progress report of the second operational year to the ICC-4, and the
JCC approved the Report. The summary was presented respectively by the Project Team of PROMPAC;
SDAE, HICEP and EAC. The JCC appreciated the achievernents and efforts made by the Project
stakeholders through the Project implementation.

2. Draft Plan of the Third Operational Year

The Project Team submitted the draft plan of the third operational year to JCC. The schedule of the
third operational year will be assumed starting from October, 2012. The JCC welcomed the
continuous efforts and expected the acceleration of the progress through the collaboration of SDAE,
HICEP and EAC.

3. Revision of Project Design Matrix (PDM}

With special reference to the mid-term review for the Project, the Project Team presented the idea of
modifying PDM-1. The Project Team expressed the need of internal discussion to review the realistic
achlevement In terms of confirming the technology transfer and diffusion. By the time of the
mid-term review, assuming in the third operational year, the Project gets fixated on the idea of the
modifying POM.

4. Scheme of Revolving Fund

The Project Team explained the introduction of a revolving fund for the farmers’ associations in D5,
D6, D11 and D12. As refers to the trial of revolving fund in D4 and D7, the new scheme for the
revolving fund was introduced respectively in 1) revolving fund management by land preparation in
group, and 2) operation of the rice mill in group as an independent activity under the aim of
sustainability. The JCC approved the idea of the Project Team and the new scheme of the revolving
fund.

ANNEXI: Agenda of JCC4
ANNEXIl: Participants List
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4-5 JCC-5 MM

Republic of Mozambique
Ministry of Agriculture

The Project for Rice Productivity Improvement
in

Chokwe Irrigation Scheme
(PROMPAC)

Minutes of Meeting
on
The Fifth Joint Coordinating Committee
(JCCh)

Chokwe
November, 2012

—

W M;QJA'W’

Mr. Ferfando Mavie Mr. Kfyoshi Masubuchi

Project Director Chief Advisor/Rice Cultivation
National Director of JICA Project Team

Directorate of Agricultural Extsnsion Japan International Cooperation
Ministry of Agriculture ' Agency

The Republic of Mozambique Japan

Gud 5. 1

Mr. Naoki Yanase” 4

Deputy Resident Representative
Japan International Cooperation
Agency (JICA) Mozambique Office
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The Fifth Joint Coordinating Committee meeting (JCC5) between members of
the Ministry of Agriculture (hereinafter referred to as “MINAG”) and the Project
Team organized by the Japan International Cooperation Agency (hereinafter
referred to as “JICA”) headed by Mr. Kiyoshi MASUBUCHI was held on 22t of
November, 2012 at Hotel Limpopo in Chokwe under chairmanship of the Project
Director, Mr. Fernando Mavie, National Director of Directorate of Agricultural
Extension MINAG to discuss the “Work Plan for Third Operation Year” proposed
for the “Project for Rice Productivity Improvement in Chokwe Irrigation Scheme”
(hereinafter referred to as “the Project”) in the Republic of Mozambique. The list
of participants to the committee meeting is attached in Annex 1.

The presentation of the Work Plan for Third Operation Year was made by the
Project Manager (SDAE director) and several comments were given by the
members of MINAG.

After full of discussions, the proposed Work Plan for Third Operation Year was

agreed between the Project Director, chairman of the Committee and the JICA
Team,.
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4-6 MM and Report of the Joint Evaluation Committee

MINUTES OF MEETING
BETWEEN
JAPANESE MID-TERM REVIEW TEAM
AND
AUTHORITIES CONCERNED OF THE GOVERNMENT OF
REPUBLIC OF MOZAMBIQUE
ON
JAPANESE TECHNICAL COOPERATION
: ON
THE PROJECT FOR RICE PRODUCTIVITY IMPROVEMENT
IN CHOKWE IRRIGATION SCHEME

Japan Intemational Cooperation Agency (hersinafter referred to as “*JICA™) and National Directorate
of Agricultural Extension, Ministry of Agriculture, Republic of Mozambique jointly organized the
Mid-term Review Team from 20th to 31st January, 2013 in order to roview the progress of the Technical
Cooperation on the Project for Rice Productivity Improvement in Chokwe Trrigation Scheme, (hereinafter
referred to as “the Project™).

After the intensive study and analysis of the activities and achievements of the Project, the Team
prepared the Joint Mid-Term Review Report (hereinafiter referred to as “the Roport™) and presented it to the
Mid-term Review Mecting held on 3 1st January, 2013.

The major issues of the Praject stated in the Report were discussed in the Meeting and agreed to take
neceasary measures for the beiter implementation of the Project.

uto, Sist January, 2013

e e

MorTutaka IWATANI Mr Ferndido MAVIE
Deputy Dircctor General . Director
Rural Development Department National Directorate of Agricultural
Japan International Cooperation Extension
Agency (JICA) Ministry of Agriculture
Republic of Mozambique
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4-6 MM and Report of the Joint Evaluation Committee

ATTACHMENT
Main points of discussion on the Mid-term Review Meeting are as follows.

1. Conntermeasures in response to the flood incidence
At first, deep condolence was expressed by all the participants for those who were affected by the
extraordinary flood in Chokwe. As the flood has caused considerable damages o the areas in and
around Chokwe Jrvigation Scheme, it may affect the Project implementation which possibly makes the
Project modify its original plan of operations. It was thus confirmed that the Project in close
collaboration with concerned stakeholders would take the following measures immediately after the
situation calms down:
®  Assess the degree of damages
® Revision of pian of operations if necessary
® Approval by JCC

2. Joint Mid-term Review Report
The summary of the Mid-Term Review Report including the proposed revision of PDM was presented
at the Review meeting and agreed to take necessary actions for each recommendation.  However, as
stated above, the proposed revision of PDM might need further modification based on the resuit of the
assessment of the flood damages.

Annex: Mid-term Review Report

L
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4-6 MM and Report of the Joint Evaluation Committee

Joint Mid-Term Review Report
on
the Project for Rice Productivity Improvement in

Chokwe Irrigation Scheme

By

Joint Mid-term Review Team

Maputo,
January 31, 2013
rd
% ‘}@.Lﬂa&a& [

Mr. Yutaka IWATANI Mr! Inicio Tiago NHANCALE

Team Leader Team Leader

Japanese Mid-Term Review Team Mozambican Mid-Term Review Team

Japan International Cooperation Agency (JICA)  National Directorate for Agricultural Extension

Ministry of Agriculture
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4-6 MM and Report of the Joint Evaluation Committee
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4-6 MM and Report of the Joint Evaluation Committee

Abbreviations

AGRA Alliance for 2 Green Revolution in Africa
CARD Caoalition for Aftrican Rice Development
DAC Development Assistance Committee
DNEA National Directorate for Agricultural Extension
DPA Provincial Directorates for Agriculture
EAC Cholowe Agricultural Research Station
FSG Farming Support Group

Gol Government of Japan

GoM Government of Mozambique

HICEP Chokwe Hydraulic Public Cooperation
JICA Japan International Cooperation Agency

Mla Mogfer Industrias Alimentares
MINAG  Ministry of Agriculture
MT Metical {plursl: Metiogis)

NGO Non-govermmental Organization

NRDS National Rice Development Strategy

ODA Official Development Assistance

OECD Organization for Economic Co-operation and Development
oIT On-the-Job Training

oVl Objectively Verifiable Indicator

PEDSA Strategic Plan for Agricultural Sector Development

PDM Project Design Matrix

PITTA Integrated Agrarian Program for Technology Transfer

PO Plan of Operations

PROIRR!  Sustainable Irrigation Development Project

PSP National Program for Agricultural Extension (PRONEA) Support Project
SDAE District Service of Economic Activities

TICAD Tokyo Intesnational Conference on African Development

Ql/ it M
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4-6 MM and Report of the Joint Evaluation Committee

1. Outline of the Mid-Term Review

1-1 Background

Mozambique has the land area of 799,380 km® (180,000 km® farming land) with a population of
20,854 thousand (National Institute of Statistics, 2008), and about 80% of the working population is
employed in agriculture. In the country, the consumption of rice is on the increase cach year, estimated at
500,000 tons per anmum (milled rice). Rice therefore is considered a priotity cash crop with increasing
demand, but its domestic production ag paddy remains at 260,000 tons with the total cultivation area of
204,000 ba (thus an average yield is stagnating at 1,27 ton/ha) in 2009, Mozambique is importing more
than: 300,000 toms of rice annually to complement the [imited domestic supply.  As such, increasing rice
cultivation productivity and raising food self-sufficiency ratio is an urgent issue in the country for ensuring
food security.

In this regard, JICA with request from the Government of Mozambique implemented a project calied
“The Integrated Agricultural Development for Small Scale Farmers in Chokwe Irrigation Scheme” from
March 2007 to March 2010 in Chokwe, Gaza Province, the largest irrigation scheme in Mozambique.
According to the terminal evaluation conducted in December 2009, it was confirmed that the project was
managed successfully to increase average yield of rice as well as to improve collection ratio of water fee.
However, there are still several issues remained to be improved such as dissemination of improved rice
cultivation techniques and ths weak farming support system.

To this end, “Project for Rice Productivity Improvement in Chokwe Irngation Scheme” (hereafter
referred as “the Project’™ has been implemented for three years and ten months from February 2011 to
November 2014. So far, the Japanese experts in the relevant fields (Chief Advisor / Rice Cultivation,
Extension / Farmer’s Organization, Agronomy, Water Management, Agricultural Machinery and
Equipment / Mechanization, Coordinator/Training) have been dispatched.

1-2 Objectives of the Mid-term Review Study
The objectives of the Mid-term Review thereinafter referred to as “the Review™) are to:

1) conduct & joint review by the team consisting of Japanese and Mozambican reviewers;

2) confirm actual mputs, activities and the degree of achievements of the outputs, and the prospect of
achieving the Project purpose;

3) assess the Project based on five evaluation criteria of the Development Assistance Committee {DAC)
- Relevance, Effectiveness, Efficiency, Impacts and Sustainability — together with the Project team
and those concemmed of Mozambican authorities;

4) make recommendations on the measures to be taken during the remaining period and beyond in
consultation with agencies concemned; and

5) confirm the results of the review above with Mozambican authorities and agree on the minutes of
meetings.

1-3 Outline of the Project
The Project Design Matrix (PDM) version 1 in June 2011 dictates the outline of the Project as follows.
(See Annex 1).

1} Project Period
Three years and ten months from February 2011 to November 2014,

& Jix)
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2) Counterpart Organizations
Responsible agency: National Directorate of Agricultural Extension (DNEA), Ministry of Agriculture
{(MINAG)
Coordinating agency: Provincial Directorate of Agriculture (DPA), Gaza, MINAG
Implementing agencies: District Services for Economic Activities {SDAE), Chokwe Agricaltural
Research Station (EAC), Chokwe Hydraulic Public Cooperation (HICEP)

3) Target Area and Beneficiarics
Small scale (less than 5 ha) rice farmers (about 2,000 households) in the upper and midstream of the
Chokwe Imigation Scheme (about 2,000 ha) mainly in D5, D6, D11, D12, R1, R3), and extension staff
of SDAE.

4) Overall Goal
1. Farmer’s anoual income from rice production in the target area is improved
2. Rice production in the Chokwe Irrigation Scheme is increaged.
5) Project Purpose
Rice productivity in the target area of Chokwe Irrigation Scheme is increased.
6) Outputs
1. Improved rice cultivation techniques of transplanting are disseminated to the target farmers.
2. Improved rice cultivation techniques of direct sowing are developed.
3. Improved rice cultivation techniques of direct sowing are disseminated to the target area.
4. Activities of farmers groups are strengthened in the areas of the demonstration farms.
5. The implementation process of the Action Plan is promoted with the collaboration among
stakeholders,

1-4 Members of the Mie-term Review Team
The Review was conducted by the Joint Midterm Review Team (hereinafter referred to as “the
Team”) composed by the following members:

- Japancse Team)
-  Name :
Deputy Director Genezal,
M. Yutaka IWATANI (Leader Rural fica
Mz Motonori TOMITAKA ___ |Techmical Advisor Senior Advisor (Agricultural Development), JICA
Ms. Keiko ITAGAKI Evaluation and Analysis _|Global Link Menagement, Inc.

Project Formulation Advisor (Agriculture and Rural

Mz, Hiroki WATANABE Survey Planning eve \ Runl IICA

. _(Mozambica.u Team)

el T Nae: o e
M. Indcio Tiago NHANCALE |Leader _ [Head of Technical Department, DNEA, MINAG

|Ms. Bugénio COME Project Evataation DNEA, MINAG

Mr. Susartino PALEGE [{Project Evaluation National Irrigation Institute, MINAG

o fa
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1-5 Schedule of the Activities 7
ﬂwsched:leoftheacﬁviiwofﬂ:ekcvicwisattachedasml

1-6 Methodology of the Mid-term Review
TheReﬁewwaseaMmﬁhmrdmwewﬂh“&eHCANewGuiddhwfwhojedEwhmﬁmw.
1 @une 2010)", which mainly follows “the Principles for Evaluation of Development Assistance, 1991”
issued by Organization for Economtic Co-operation and Development (OECD)~-DAC. The PDM with the
mmofﬂwProjectpwpose,wtpmsandacﬁviﬁwisusedasﬂxebasicmfetmpoimforﬂ:ekeview.
AsaﬁmmkmwledandsmanrdmdaMandeasprescrﬂaedintthCA
Guidoﬁne,mwﬂuaﬁmgidwaspreparedmmfaawemmpmmmddowmmﬂmhojea. To
mﬂeﬁhﬁmﬂﬂmﬁxﬁemhﬂionmqwsﬁmmmmdfomﬂdedmmmﬂw
counterpart organizations. DuﬁngﬂwReview,&wTwnconductedintaviewswiﬂ:mmtupanpmonnel
basedmme@esﬁomaim,heaﬁngswhhrdmdorganimdmandﬁsbedmm.
memmmmmwmmmmwm
and analyzed in the gnids. The Team confirmed the achicvements, assessed the Project based on the five
maﬂahuwdfmﬂwcvaluaﬁmmmfonwmgﬁwcﬁmmhvme&wﬁvmeﬁdm,
impacts and sustainability.

Relevance Rdwanmismviemdbydmvaﬁdityofﬂ:e?mjedwposeinﬁglnd‘mm%
developmentpolicksmdnee&and]aparmcoopemﬁonpolicias.

Effectivencss Eﬁ‘wﬁvmhamdmwhﬂamthc&deaisachievingthehojectm
dui&mstbrdmﬁomﬁpbumthehtﬁectmoseandompum

Efficiency Eﬁicbmyismlymdwﬂhemphasismﬂ:erdnﬁomhipbuwemoutputsmdhmwsm
terms of timing, quality, and quantity.

Impacts ImpMmamdinmofposiﬁvdmglﬁwandmeaedlumpeaed influences
causod by the Project.

Sustainability | Sustaingbility is assessed in terms of institutional, finsncial, and technical aspects by
mminhlgthememmwhichthewhievemmuofﬂwhojm\ﬁﬂbesmimdaﬁuthe
Project is completed.

17 Limitations and Special Remarks on the Review Study
Aﬂoodofmndi:mymgnimdelitthemhaandamundofthedisu'ictofChokwconJmmyZS,
2013,whkhdwasmedﬂ1eﬁmnandﬁvhginﬁashwumind:ewgdmomemjm ‘This
Wmmmmmwmmﬁ&wwm&mm,mhﬂym
theﬁcldleval,mlﬁedinmnsingmlimitaﬁonsofmeSmdy. The Team could not interview some
mmmpmndmdbmﬁchwﬁmmwcm&mlyobwwﬁmmﬁvmmmof
meprojeainmoﬁeldmhaswﬁﬁmﬁonmdummﬁonpm'.
nmmmmmmmmwmmwmmmhmdmmwm
&tapmpmdbyﬂmeijaugmenwdbymlyalimitedmmbuofﬁddmﬁews. Moreover, the
amssmentdm-ivedﬁ-omﬁwsziewm:ercisemmosereﬂectedthesiunﬁonatﬂmﬁmpriormtheﬂood
Mdmmsﬂwmmfwmehmwwotheaimphmmﬁﬁmshmummaﬁam

! hﬁnhﬁ&.ﬂnm“ﬁﬁﬁimph“hmdhmﬂnhmﬁddﬂuem&mkhknmmww
Plots™ s used to mesn the field in the rescerch stations for any on-station trisls.

o Jal
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dzgzeeofmﬂumofmeﬂmdoverﬂwacﬁﬁwofthehojuxmddpmdsdybegmsped.

2. Achievements and Implementation Processes

&uﬁg@kﬁmﬂwp«&m&ﬁe%j&@@gmmﬁiwmdmmasmum
ﬂwhnplemenmﬁonpmoessw,wmmviewedmmﬂ:edegweofachiemems. The findings of the

Review are presented in the following:

2-1. Achievements of the Project
2-1-1 Inputs
The Team has confirmed that the Project has availed the following inputs along with the plan,

[Japanese side]
1) Dispatch of experts to Mozambique

3) Training of counterpart personnel in Japan

So far, one(l)cwmespattpemonneiﬁmnEACmdispatchedtoJapanforshon-tamuainingonﬂw
wbijmmwmmmmmAmmmoﬁwﬁommCEP
has been attending similar training in Japan at the time of the Review. The details of the counterpart
personnel attended the training in Japan are found in Annex 5.

4) Bearing of local costs
A toral sum of 36,615,000 Japancse Yen (approximately equivalent to 16,868,000 Mt) has been
provided to supplement a portion of operational expenses for the Project activities, as indicated in the

Ammulaﬁvetomloftm(m}Japanmm&putsluwsoﬁarbmdispmhedmﬁePrq‘ect, who covered
the thirteen (13) fields of expertise, i.e. Chief Advisor/Rice Cultivation, Extension/Farmers Organization,
Agronomy (rice), Agricultural Machinery and Equipment/Mechanization, Post-harvest Processing,
Irrigation Water Management, Socio-economic Survey/Marketing, and Coordination/Training. The
total period of assignments of these experts for technology transfer have so far been 55.5 man/months.
The details of assignmeat of these experts are found in Annex 3.

2) Provision of equipment and machineries

Equipment and machineries of the total value equivalent to 6,509,162.99 Mericais (MT) were provided
for the Project activities. The details of the equipment and machineries provided by JICA are found in

Anpex 4.

following Table 2-1.
Table 2-1: Local Expenses barne by the Japanese side (Japanese Yen)
Piscal Year ™" 2010 2011 201272 Tolal
Local Expenses $,034,000 15,800,000 12,781,000 36,615,000

{*1)Figires are based on the Japanese Fiscal Year (April - March)

(*2) Figures are the amount approved in the annuel plan for JFY 2012,

Source; Documents prepared by the Project

? The figure is based on the exchange rate at the time of e Review (1.00 MT = JY¥2.909), |t should be sioted that the actual

mmndiﬁwsdmyd&mnmﬂwmmappﬁedhmemdmmmmﬂnpum

4
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[Mozambican side}

1) Appointment of Project personnel
The Project Director from DNEA, the Project Coordinator from DPA Gaza, and the Project Manager
from SDAE have duly been appointed. Aside from these managerial personnel, a cumulative total of
seventeen (17) counterpart personnel of relevant fields of the Project have been assigned to the Project
from the DNEA, DPA Gaza, HICEP, SDAE and EAC. The details of the counterpart personnel are
found in Annex 6.

2) Allocation of the operational costs
Mozambican side has allocated a total amount of 1,374,875.00 MT for the period from Pebruary 2011 to
December 2012, the details of which are indicated in the Table 2-2 below:

Table 2-2: Operational costs borme by the Mozambican side (MT)

Piscal Year”" 2010 2011 2012 Total

SDAE 193,660 203,343 212,951 609,954
BAC 31,200 40,320 34,320 105,840
HICEP 209233 219,693 230,155 659,081
Total 434,093 463,356 477,426 1,374,875

(*1) Figures are bused on the Moemnibican Fiscal Year (January - December).

Source: Docutents prepared by the Project

3) Provision of facilities

The necessary office spaces with office equipment, water and electricity have been provided for the
Project offices at SDAE and HICEP.  Other facilities and equipment of the implementing agencies, such
as conference rooms, storage, parking lots, and laboratory have also been utilized for the activities of the
Project.

2-1-2 Achievements of the Outputs

The Project has implemented its activities as per the plan sfipulated in the PDM and the Plan of
Operations (PO, atiached as Annex 7) with slight modifications, which are considered appropriate. It was
confirmed that the Project has implemented its activities without notable delays and could manage to cope
up with any unprecedented difficulties encountered in the process. It was generally assumed that the
Project would come up with all of its expected outputs by the end of the cooperation period, which has
become uncertein due to the flood incidence. The Team examined the activities and achievement of the
outputs so far as follows:

Output 1: Improved rice cultivation techniques of transplanting are disseminated to the target farmers.
Indicators: Degree of achievement:
1-1, Thirteen (13) improved techniques are adopted by 10 % of farmers in | 1-1 80% of the target

the target area for transplanting.
1.2, 10¢ % of training perticipants understand appropeiate techniques for | 1-2 No data yet

__irrigation facility maintenance and water usa.
Activities and Achievements:

The Project has so far conducted nine (9) training courses for extension agents and leaders of Farming
Support Groups (FSGs), whick were attended by a total of 186 participants. Twenty (20) demonstration
plots were set up, ie. 10 plois each in D5 and D6, where improved rice cuitivation techniques of

ot ol
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transplanting have been demonstrated,

Thehojedlnsﬂmco@mdmc(l)uakdngmmmmmgmmﬁcﬂ&ymm
whichwasﬁaﬂowedbyﬂ:ree@)mjobmining(omatﬂnommufactmlphysicalworkon
deanhgoftuﬁawmlgimm]hﬁmofpolyﬁnﬁcmaide(PVQpipwﬁmegqmdgmbm
construction in D3, D6 and D11, Thweminingwaemdedbyaannulaﬁvetota!ofS%pmﬁdpam
from respective areas.

TheTmmﬁumdthmmemgaindicaMrmmeadopﬁmofmehnpmvdmhmhgwdniqmlm
neaﬂybemachieved,asi:msrepoﬁedthatﬂ:emnbmof!"sosinDSandD6hawhﬁﬁatedapplication
ofthoscwchniqucsofumphnﬁngdccwlﬁvaﬁmdmmsmmdintheinespecﬁvearmsasshowninme
Table 2-3 below. Asforﬂ:ehxdimmtheﬁmm‘mdumdingonﬂnapmﬁmmmm&r
ﬁﬁQﬁmﬁdlnym«mmdmmhmm,memumobminbashofjudmm
there has not yet been objective assessment’,

Table 2-3: Rato of farmers who adopt the iniproved techniques of transplanting

@7

No. of registered No. of the FSG % of the FSG
Target area famers members farers
DS 324 26 8.03
D6 146 16 10.96
Total 480 42 875
Source: Docurnents prapered by the Project

Output 2: Improved rice cultivation techniques of direct sowing are developed.
Indicators: Degree of achievement:
2-1 150-200 % of yield is increased in trial verification plots. 2-1 Laess than 50% of the taget
2-2 Six (6) kinds of techniques are developed. 2-2 In process
2-3 Direct sowing manuals are prepared 2-3 Not yet

Activities and Achievements:

The Project has conducted trials in the experimental plots at EAC on direct sowing method. A
manual seeder was also developed which can be fabricated with locally available materials. Verifications
suchasmpadsonofbmadmﬁngandﬁnesowhgnnﬂ:od&wdﬁddanddwﬁdddkmwwmgmdso
forﬁ:havebemcmductedatﬁ:eEAC,mdﬂwﬁeldvesiﬁcaﬁonhavacurrmtlybeeninproecss,mof
which the rice cultivation techniques of direct sowing to be disseminated would be identified, and their
mamnuals are to be prepared.

Asforthehxdieamrmtheyicldiwease,ﬂwasmpatedﬁmﬁwyieldmthee’qmimmm]ﬁeldwas
4.66 t/ha, while the yield at farmers’ field was 2.88 tha, i.c. 62% increase in the experimental field. The
Project personnel pointed out that the target percentage may need to be reviewed and revised, and the Team
abofwndﬂwmhyofchrﬁyhg&enmnhgofoﬁginﬂﬂiw:m%siomm@pdﬂsm
reflected in the proposed modification of the PDM, i.e. attached as Annex 9.

Qutput 3: Lmproved rice cultivation techniques of direct sowing are disseminated to the target area.
Indicators: Degree of achievement:
3-1. Bix (6) kinds of techniques are disseminated to 7-% of farmers in the 3.1 About 65% of target
| target areas for direct sowing

3 There were discussions on the appropeistencss of the indicator, as the fumers’ understanding should be measured with some
objestive and concrete besis. ‘This point was also refected in the proposed modification of PDM, i.e. attached as Armex 9,

-6-
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Activities and Achievements:

The Project has set up four {4) verification plots at farmers’ field, one each m D3, D6, D11 and D12
where comparison between broadcasting and line sowing has been tested. In D1l and D12, tweaty-two
(22) demonstration plots with 2 total of 32 ha were also installed to disseminate the techniques of direct
sowing to the farmers. Due to the problems of physical access, the Project has not been able to establish
verification and demonstration plots in R1 and R3, though farmers are to be invited to the training, The
Project also conducted the OJT on direct sowing for three times, which were attended by sixty-six (66)
participants, including sixteen (16) farmers who are not the members of FSG, as well as four (4) extension
ageats.

Degree of dissemination of rice cultivation techniques of direct sowing is summarized in the Table 2-4
below, indicating that the about 65% of the target indicator has been achieved.

Table 2-4: Farmers who are trained on the improved techniques of direct sowing

No. of No. of Participants of the OJT No. of furmers % of fanmers
Targetarea | registered FSG FsG Non-F3G trained on the trained on the
farmers members |  members farmers techniques techniques
D5 324 26 26 0 26 8.0
Dé 146 16 2 5 21 144
DIl 301 12 12 N 15 5.0
D12 423 10 6 8 18 4.3
R1 350 - - - - 0
R3 169 - - - - 0
Total 1,723 64 46 16 20 4.6
* Note 1: One(1) extension agent also sttended the OJT.  *Note 2: Three (3) extension agents aiso atiended the QJT
Source: Documents prepared by the Project
Output 4: Activitics of farmers groups are strengthened in the areas of the demonstration farms.
Indicators: Degree of achievement®;
4.1 The number of farmer’s group members increases by XX%. 4-1 Over 50%
4-2 The amount of rice processed by the milling machines is increased at least | 4-2 No annual increase has
XXt annually, been confirmed
Activifies and Achievements:

The Project has organized the FSGs in D5, D6, D1} and D12, the details of which are indicated in the
Table 2-5 below. Ths Project has conducted training for the members of the FSGs together with the
extension agents not only on rice production techriques that were menticned in the previous sections but
also on the management of credit program, including the bookkeeping. A farm credit program has been
operated in the FSGs in D5 and D6, which has been ran successfully with high repayment rate in 2011, i.c.
100% in D5 and 80% in D6, respectively. As a result of their fair performances in rice cultivation and credit
program, the membership has increased.

4 Fox this output, the target Sgures of indicators were not decided by the time of the Review, thus the actus] percentage, not the
percentage of achicvement zgainst the target figure, i+ mentioned. The Team also recommends target figures in the proposed
modification of the PDM attached &s Annex 9.

S jil
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Table 2-5: Details of the FSG membership

No. of the No. of the members Increase in i
Targetares | membersatinitial | of at the time of the No. of mglifm“‘
establishment Review members
D5 10 26 16 160.0
D6 10 16 6 60.0
Dil 12 2 0 0
D12 10 10 0 0
Total 42 64 22 524
Source: Docurnents repared by the Project

Theijeahasalsopmvidedﬁcenﬁﬂnndﬁmsmthe“htuUwsAssmhﬁons{WUAs)in
Massavassevillage(Dll)andMuianyvﬂhge(RlandRSLudd:mbﬁshmemofﬂwmamgmmtgrwp
withintheWAs.'Ihedataondmamwntofrioepmomedbyd:emiﬂh:gmhincwereobminedonly
ﬁ'omMassavasse,asthenmchinel'nasmcentlybeenprovidedtoMuiangainNovemberZOlZ. It was
rq)ortedthm48.9tonofdcemsmiﬂedbyﬂlemachirwpmvidedtoMassavasscduringfwr@)mntbs
from August to November 2012,

Output 5: The implementation process of the Action Plan is promoted with the collaboration among

stakeholders.

Indicators: Achievement;

5-1. Progress reports of the Action Plan are submitted 5-1 One set of
monitaring reports
was prepared.

Activities and Achievements:

TheProjecthasso&rﬁdlimedthenwnimingonﬂwpmgmmof&wAGﬁmPhnhnplmmmﬁmat
theomﬁmofIdmCoordimﬁnngmitw(JCC)mdSmmgComMM(Saneﬁngsomemjea,
and an overall monitoring on the implementation was conducted once in July 2012, the results of which
were summarized in the form of reports. Through these meetings, some of the planned components and
ta:getindicatmsmmvisedbymeagemieswhicharemponsibleﬁorﬂwrespecﬁvoaeﬁviﬁes.Therject
will continue facilitation on the monitoring of the Action Plan in collaboration with managing authorities of
the implementing agencies, '

2-1-3 Prospects to Achieve the Project Purpose

ijeuPurpm:RicepmduaﬁﬁtyhﬂwmgetmoFChokwehiggﬁonSchmoisincmsed.
Indicator:
| Average yield of rice is increased 1.1 t/ha in the target area by the end of the Project.

According to the Baseline Survey Report of the Project in August 2011, the average yield of rice for the
year 2009/2010 in the target areas was 2.74 ton/ha. The yicld of the model plots of the Project with
mhﬁngmmmms.wmmﬂnmdumemmpmwmmm
has marked 4.66 ton/ha in the harvest season of 2012, With these results of verification, the Team
asamethemwpemOfachieﬁngmchqmnmeisMgh,gimmmimpmvedmhniqmm
properly disseminated to and adopted by the farmers in the target areas.

App.4-23



4-6 MM and Report of the Joint Evaluation Committee

2-2. Implementation Processes of the Project
(1) Decision making mechanism
The JCC is the decision-making body of the Project, which is to confirm the progress of Project
activiu'es,mappmveﬂlcacﬁvityphnsforﬂwupwnﬁngpwod,andmdiswssahﬁisuwmhmdw
&xeProjectimplemmmion.TheJCCm.eainghavesoﬁ:beenhcldﬁve(S)dm.Inaddiﬁontothe
JCC,t!mistheSthichsuwsasaooo:ﬂimﬁonandmonitoﬁngnwcha:ﬁsrnofﬂlerjmTheSC
mcetingswaelwlddglﬁ(%)ﬁmmmnduﬂpeﬁodicmviewof&eperfomofﬂwmm
where practical issues and concems relevant to the progress of the Project activities have been
discussed, mainty among the Project stakeholders at the field level. The details of these JCC and SC
meetings are given in Annex 8.
(2) Coordination and communication among the Project personnel
As for the issues related to day-to-day operations, the Project has held weekly meetings among the
J@mummmmmmomdformhﬁmmdﬁmmmm.mideﬁmnmmhr
meetings, special meetings have been held prior to the beginning of crop seasons, where all relevant
stakeholders are invited to confirm the activity plans and demarcation of roles to play. All of the
interviewed Project personne] unanimously shared to the Team that there has no problem or difficulty
in terms of communication and information sharing among the Project personnel despite that the
Project has been implemented in a joint collaboration among several implementing agencies.

3. Results of the Review
3-1. Results of the Review based on the Five Criteria

Through the Review, the relevance, effectiveness, efficiency, impacts and sustainability of the Project
are assessed, the major findings of which are described below.

3-1-1 Relevance
The relevance of the Project is evaluated as high based on the following confirmation:

(1) Relevance to the development policies and sector programs of GoM

"The current Government Five-Year Program of GoM, Programa Quinquenal do Governo (PQG)
2010-2014, aims to fight against the poverty, and the agriculture sector is regarded as one of the prime
economic sectors to that end. The latest agricultural sectors strategy, i.e. Strategic Plan for Agricultural
Development (PEDSA: 2011-2020) aims to “contribute towards the food security and income of
agriculturat producers in a competitive and sustainable way, guaranteeing social and gender equality,”
and stresses on the development of small and medium commercial farmers, making them more
productive and competitive. In the plan, the Limpopo Corridor was designated as one of the priority
areas for rice production, and the Chokwe Imigation Scheme is regarded as the mast potential area
within the corridor, With special reference to the rice production, the GoM has planned to increase the
rice procduction for about five times over a decade, as stipulated in the National Rice Development
Strategy (NRDS: 2008-2018). Refaring to these policy directives, the Project is considered to be
consistent with the development plass and agricultural programs of GoM.

e )i
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(2) Consistency with the ODA policies of GoJ

Japan’s ODA policy for Mozambique emphasizes the supports 10 activation of regional economy,
praecﬁmofenvhmmmandmiapmﬁmtochmmdmge,asweﬁastoadmmimﬁwand
institutiona! capacity development. Agriculu:mldcvelopmemisomsideredasoneofthcpﬁority
cmmmmfcrﬂmwﬁwﬁmofwgimﬂmmwiﬂmmmfommhnpmﬁngmodwﬁﬁwof
mmmmmm&mwlmwmamdmwmmmmmﬁmof
poverty, A]so,Gdhuoanﬁnuedhscmnmiumwsuppmﬁwmﬂiaﬁvesmmeﬁcepmducﬁm
mA&wawiﬂﬁnﬂ)eﬂmmwakof&wCoaﬁﬁmforAﬁimRieeDewiopnmt(CARD),whichwas
lalmchedinparmershipwithﬂ\eAﬂianeeforaGmchvolutioninAﬁim(AGRA).merjeais
mgardedasmeof&eWMpMofﬁcagiaﬂhnﬂWologymppoﬁmmh&eODARoﬂhg
Plan as well, Fmthmﬁewpoinﬁ,ﬂnhojeﬂ'mmedtobequi&weﬂinﬁnevﬁﬂlﬂwlapme

(3) Appropriateness of the Project design

IheProjeahadbemdesigwdwadmmmwdmimlaSpeasandmﬁciﬁmﬁngfaaomm
contribute to the increase of rice productivity: thhmqmtl,meimpmvedrieectﬂtivaﬁontechniquw
Mm%mmbe&wﬂmﬁ@adﬁmm%gmhﬂqn«mdwﬂopedthmghmﬁvﬁw
forauputz,whichamwbedimnmnedmrwghmﬁﬁﬁﬁforwtpml%ﬁu&m&cimmeﬂce
pmducﬁmbymeﬁnmmmewgamﬂwwmﬁmtommmﬂwﬁnm’mi.e.
output4.TthmjectaIsopmnwmﬂ)eimplummaﬁonofactionplmsoftheimplmﬁngmdwso
sstoimprovefhecvuallMmimmviromnemintheta:getmdmghﬂwacﬁﬁﬁesfcroutpmi
This comprehensive approach, combining the technical improvement and creation of facilitating
envinmment,wasasmedasanappmﬁatoomtoachimﬂwPrqieﬁmpm

3-1-2 Effectiveness
The overall effectiveness of the P:ojeawasmidemdtobehighatﬂ:eﬁmepﬁormthc flood
incidence in January 2013, based on the following analysis:

(l)PmspectstoachievethePrq‘ectpurpose
Therjectpmposeistoilmmeﬂ:\ericepmductivityMthemtgetal'eaofﬂml’roject. As
dismmdmpmvimsucﬁmmeTeammmedﬂmﬂwmgumwmudbemﬁwedEmpmwd
techniques would properly be disseminated to znd adopted by the farmers in the later course of the
Project implementation. Rs!mldtlmsbﬁmpommfortbe?rojwttomplorepossiblemeasumand
eﬁ'eeﬁwmemmhmhameﬂ:ediss«nimﬁmof&chniques,hchdhgﬂwnwmimof
farmer-to-farmer diffusion.

(2)Coam'bnﬁonofanputstoﬁuaclﬁevmtofthePrqiectpurpcse
'Ihcwtputlisaimh:gwknpmﬁceaﬂﬁvaﬁontednﬁquesofmsphwng,whﬂemmzm3
amtodwd@mddissanmemmcmtmdhbmeﬁccﬁveﬁceaﬂﬁwﬁmmhnimwidmim
wwingBoﬂaafﬁetenhniquawaﬂdpmpuiymnibuwwtbeknpmvmnofdwmlﬁvaﬁm
practices in the target arcas in Chokwe Iiigation Scheme. The output 4 is to strengthen the farmers’
orpnimﬁmwsoasMpmidemabﬁngmdiﬁomforthe&mdummmemms.ip.pmmotion
ofhnplmmnmﬁmofmeacﬁonphmofmemmmamms,kmﬁmﬂm&dﬁmﬂwmpm
&ommhmgovammaganieswﬂw&rmasmmemrgetammhamfmdthaaﬂofﬂw
mmdh%jmmmmymwhmdmmmmwﬂn
!ogialuqmbdmnﬂ:eoupnmmdhojeﬂpmpmhamuﬁim.

CN/ 10-
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{3) Analysis of factors
1) Promoting factors

The efforts by the Project for dissemination of techniques would further be supported by the
government initiatives such as the Integrated Agrarian Program for Technology Transfer (Programa
Imegrado de Transferencia de technologias Agrorias: PITTA), with which regular district- /
province-wise gatherings among relevant stakeholders including extension agents are organized to
disseminate new techniques and knowledge with provision of initial inputs for demonstration
activities.

In the target arcas, there are also private traders and non-governmental organizations (NGO)
render services to the small-scale farmers. The Project has tried to build cooperative relationship with
these private entities in search of possible future support 1o the farmers’ organizations, m order fo
augment the government extension services. Collaboration with private partners such as a local
branch of Mocfer Industrial Alimentares (a milling company; MIA), for example, in terms of
introduction of new varieties that bring better milling performance, may be appreciated as a factor to
promote Project’s performances. '

2) Hampering factors

The small scale farmers are chronically suffering from constraints of production capital, which has
repeatedly been pointed as one of the obstacles for application of improved production techniques.
Though the farmers understand the benefit of improved farming practices, some of them may not
afford the costs incurred for their application.  Although the Project bas introduced revolving fand
program to address the constraints, this may still remain as one of the hampering factors for the
achievement of the Project puipose.

{4) Important assumptions

In January 2012, the target areas were affected by the flood which damaged some irrigation and
drainage canals, resulted in the internuption of water distribution to soms farm plots in the target areas,
although it did not create drastic problem in the overall Project implementation. However, the flood in
January 2013 has affected to the target areas to a devastating degree, which may create ample damages
over the Project activities as well as over the production of the farmers. The Team observed the situation
during the Review, yet could not assess the degree of the influence at the time. This incidence is
considered as a drastic change of the important assumption, which should be taken into consideration
when any discussions are to be held in terms of the fusture course of the Project implementation.

3-1-3 Efficiency
The efficiency of the Project is assessed as fair, based on the results of the examination on the following

aspects:

(1) Japanese experts

As described in the previous sections, a total of ten (10) Japanese experts in the relevant fields of -

expertise bave so far been dispatched to the Project,  These experts have properly played their expected
roles in the course of the implementation of the Project activities, which have been appreciated by the
counterpart personnel as weil as by the beneficiary farmers.  Nonetheless, it was pointed out during the
mterviews that the periods of assignments of a few experts were not adequately matched with the timing
in the cropping season.  Some counterpart personnef regret that some experts had to leave when their
expertiss were needed in the field, which has caused some difficulties in the field activities. There are

d Yol
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alsosmmcmmnmtsﬁomthecumﬁpaﬂpmmdﬂntﬂw%wﬂdwmkmmdosdyifﬂwy
were stationed in the implementing agencies responsible to the activities relevant to their field of
expertise.

(2) Equipment and machineries
The equipment and machineries required for the Project activities and technical transfer have duly
been provided in time.  They have fully been utilized in training and field verification, FSG activities,
regular monitoring and management of the Project, and counterpart personnei and beneficiary farmers
have become capable of handling them by themselves. Most of the equipment and machineries have
properly been kept in good conditions, except for a fiew items that are currently under repair.

(3) Training of the counterpart personnel in Japan
nnwunwrpanoﬁcawhomdedﬁmminmgmlapanasmmmembjeaofmemimng
was relevant to his assignment in the Project, and that the skills and knowledge acquired through the
training have been utilized in the Project activities. It has been pointed out, however, that it could have
been more helpful if the training would bave also included other subjects directly related to the routine
duties of the training participant in the institution he belongs to.

(4) Inputs from the Mozzmbican side
The counterpart personnel assigned from implementing agencies have actively taken part in the
Project activities, though it has been pointed out that many of them could not serve on the full time basis,
due to the other routine duties and responsibilities. The provision of the office spaces with basic
equipment for the Project office at SDAE and HICEP as well as research related facilities at EAC have
centributed to the smooth implementation of the Project activities.

(5) Utilization of the outcomes and experiences of foregoing JICA technical cooperation project

Prior to the Project, there was another technical cooperation project assisted by JICA, ie. “The
Integrated Agriculiural Development for Smail Scale Farmers in Chokwe Imigation Scheme”
(hereinafter referred to as the “Phase I Project”), where improved rice cultivation techniques on
transplanting have aiready been developed. The counterpart personnel who had participated in the
precedent Phase T Project had acquired knowledge on and practical experiences in improved rice
cultivation with transplanting method. The Project could start its activities on the basis of the technical
knowledge and first-hand experiences accurnulated through the Phase [ Project. Utilization of these
outcomes and experiences has confributed to the efficiency of the Project.

3-1-4 Impacts
Relatively high and positive impacts are expected from the implementation of the Project, as described

in the following;

(1) Impacts on the Overalt Goal

The overall goal of the Project is the increase of rice production and thus the improvement of

farmers’ income from rice production in the Chokwe Irrigation Scheme. To attain this overal goal, there
should be systematic dissemination of improved techniques as well as other supportive measures to
encourage application of improved techmiques to be provided to the farmers in the areas within the
scheme other than the target area of the Project. The Team found some positive impacts in terms of
dissemination of the techniques. Spontaneocus diffiusion of improved rice cultivation teckniques to the
farmers in the adjacent arcas has boen reported in some parts of the target areas, which would further be

o o
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accelerated through the government mitiatives such as PITTA.

(2) Positive impacts

Some farmers who have applied the improved transplanting techniques reported that the yield has
increased, and that they can now secure funds for next cropping season out of the increased income. In
the areas where the improved techniques of direct sowing are being verified, high technical impacts are
expected with introduction of manual seeder developed by the Project which can be fabricated with
locally available matetiais. It shouid also be noted that the large scale farmers in the target area are also
interested in direct sowing method being developed and verified by the Project, thus that the adoption of
these techniques by non-target group is also expected.

(3) Negative impacts
There has not been anry negative impact observed or reported by the time of the Review.

3-1-5 Sustainability

At the time of the Review, the sustainability of the Project is assessed as fair in some of the aspects, but
there are also some other aspects that need continuous monitoring and further reinforcement as described in
the following:

(1) Policy and institutional sustainebility

In the current government policics, importance of agriculimral sector is well recognized and the
improvement of production technologies is highlighted as one of the aspects to further be strengthened.
Chokwe Irrigation Scheme has been designated as one of the priority areas for rice production in the
agricultural plans and programs of the district, province and the central governments, as well as in the
NRDS. It is thus generally assumed that the policy supports would continuously be secured for the
coming years. As the activities of the Project have been carried out in line with the existing organizational
structures of the SDAE, EAC and HICEP who are mandated 1o provide support to the farmers in Cholowe
Scheme, thus the institutional sustainability is also assessed as high.

{2) Organizational and financial susteinability

As to the organizational and financial sustainability at the levels of implementing agencies, there
seem to be various constraints. There have been delays in the planned rehabilitation and maintenance of
irrigation facilities in the Cholcwe hrigation Scheme due to the financial and other constraints for the
part of HICEP, while SDAE has been suffering from the limited number of experienced extension
agents in rice cultivation, wide range of subjects of extension other than rice cultivation, difficulty to
secure the means of transportation for the extension agents, and so forth. These conditions would cast
some questions in the organizational and financial sustainability for the part of the implementing
agencies.

For the part of the farmers” organizations, there are also many challenges: the small scale farmers
are generally suffering from the insufficiency of production capital. The FSGs are newly organized
under the WUAs through the intervention of the Project to address the constraints, but they are still in
the embryo stage while cument government extension programs do not support their own group
activities such as revolving fund programs. Similarly, there has not yet been any formal mechanism to
render continuous support and supervision to the management groups of the rice milling machines
under the WUAs. Without proper organizational management, their financial basis may not either be
sustainable, It is thus considered that the organizational and financial sustainability for the part of the
farmers may largely depend on the possible future supports to these farmer groups either from the

v g
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gomnmﬂm&mim&mghWUAmeﬂnwgbpaMmhipwﬁhmypﬁmmmme
area.

(3) Technical sustainability

lheimpmwdﬁoewlﬁvaﬁmwcthumwﬂhMphnﬁnganddireasowmghavewmnﬂybem
wiﬁedanddﬁnonsuatedindzeta:getareas.Asﬁorﬂledceadﬁvaﬂmtechniqua,degreeofadopﬁon
maydependmmdraﬁemmmofyiddpafonmnmmdmﬁcbmﬁw,wbkhueyambe
smdiedmdoonﬁmwdmmghmerjeaacﬁviﬁmfmthemofthecoopaaﬁonpedod To ensure
mmwmmnmmumhﬂwmpawmwmnﬁcmhm
to carefully examine the applicability to and affordability for farmers in selecting the rice cultivation
techniques to be disseminated.

3-2. Conclusion

The Team has confirmed that the Project had been implemented without any critical problen: or notable
delay,andﬂtatﬂlcpmpectofachievmgimompmbyﬂ:emdofdaeProjectmsassumedasbighatthe
time prior to the flood incidence in January 2013. The Project, with contimuous efforts, could achieve its
Purposewithhad'leoooperaﬁmperiod;onlyifﬂ\eeﬂ’ectsofﬂieﬁoodwouldbemgeablethusnotaﬂ:‘ect
toaoomidm'abledegreeﬂwperfomwwesoftheProjeetasweliasthc&minga@ivitiesofﬂmhrga
beneficiaries. It has not yet been able to assess the degree of damage in the target areas at the time of the
Review, thus the Team concluded that the prospects of achievement of the Project purpose should be

" re-examined, based on the accurate assessment of the influences of the flood incidence over the
implementation of the Project and production activities of the farmers.

4. Technical Aspects

(1) Direct sowing methed of rice cultivation
The Project has been trying to establish a direct sowing method of rice cultivation fitting to the local
environment especially soil conditions, Among steps from land preparation to crop establishment, how to
manage the first irrigation water after sowing rice seeds is critical for obteining the good germination rate.
Based on trials at EAC, the Project started demonstration of the improved direct sowing method of rie
cultivation in 2012/13 season and observed good establishment of the seedlings. It is expected that simple
but informative manual of direct sowing rice cultivation will be aveilable in the near fisture,

(2) Agricultural mechanization
For establishing a proper spacing of rice plants in the field, the Project has developed a manual type seeder
which sows rice seeds on straight rows (4 rows at the same time). Workability of the seeder has besn
confirmed in demonstration plots. Extension agents and faumers are becoming interested in the seeder. It is
expected that the manual type seeder will be muttiplied in the near fisture for making it available to the
extension agents and farmers in the Project area.  The Project has confinmed that puddling of the paddy field
by rotary of power tiller reduced the percolation of water aad increased the paddy yield. Although
introduction of agricultural machinery depends on workability, productivity and profitability, demonstration
of the power tiller (for puddling) in paddy plats of farmers is worth to be conducted.

C¥
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(3) Establishment and training of FSGs
SkaOlUlZmpp&gmﬁthjeaMbemwppmﬁngmﬁnmﬁrdismﬁmimofknpmwd
transplanting method of rice cultivation through eetablishing FSGs in D5 and DS, About 10 farmers per
mmwﬂ:mmmmmﬁddsbmdemommﬁmfamfam&mm
surrounding, Thchojeadmhasmofhndp@amﬁm,paddymmdfaﬁﬁwfwomaupping
season. ManbmofmFSGmhomhsimhdinghowwmthemvolvmgﬁm In 2012/13
mmphgmmﬂwm?eamhmdsknihrPSGSthlandDufademnsmﬁmdhnpweddm
sowingnwdndofﬁwwlﬁva&mfmdudingmemﬁor}ﬁbicide). Fxtension agents monitor the activities
of and provide suggestions to respective FSGs. Itise:pecﬁedttatsmhfamtoﬁnneraﬁmsionappmh
wiﬂ&dliﬂe&mmaﬁmdimpmvedﬂmaﬁvaﬁmmchmqmmﬂnﬁojwmm.

5. Recommendations

(1) Assessment of the effects of the flood and examination of the necessary countermeasures
Asﬂnﬂwdhascmmedoomidmbledamagestoﬂwareasinandmndcmkwehﬁgaﬁon
Schmw,theTeamisaﬁaidmatitn'ayaﬁ‘ectmeProjwthnplementaﬁon;itnmyrequirctheProjectto
modifyitsoriginalplansandsclwchlcofaaivities.Itisﬂlusrequmdtorelevammkdloldersofd\e
Projeawmnmaﬁmmghﬁddmvuﬁga&onmgaspthcdegrwofeﬁewofﬂnﬂoodmme
Project activities as well as the production activities of the farmers in the target areas, probably by the
mdofFebmary2013.'lhemltsofﬁeldinvesﬁyﬁons!wuldbeprwwtedinﬂwrwpwuv' e authorities,
based on which discussi 'mshmddbcheldmﬁwpossibhmdmsarycoumemmmbemm
wgahuwimmwmmofﬂwpmpaaofadﬁwmtofmehojeapummwimmeaigind
period of cooperation.
(2) Revision of the PDM
lnﬂaeprocmofmeRsview,dimimwashemmmofmmﬁgumofmobjecﬁveiy
veriﬁableindicma(OVI)intthDM,basedonﬂxeachicvmtssofarmadeﬁ:rwghﬂne?roject
activities. Quesﬁonswuealsomiaedmﬂ:chﬂnprﬁaﬁonofswmﬂindimmin&wwmmm
ofPDMmdhwmmdﬂmmmodiﬁcaﬁommightbemawmchﬁfyﬂwdkwﬁmofthe
Project for the remaining period of cooperation. Accordingty, the Team proposes some modifications
of PDM as attached as Annex 9.  Major points to be modified include; 1) the target figures as well as
thea;preesid‘sonnofthnOmememnmm.ijectpmposeandowaﬂgoal,Z)d&w:ipﬁmof
WSmdacﬁvhiﬁﬁ)rmemmandB)muofimpMasmumﬁommm&amm
omuimwslybemonﬂomdm&eowmofhnieuhnphnmﬁmﬁcdmﬂedwphmﬁom on the
majmpoiﬁsofthepmposedmdiﬁeaﬁmmmehedumw.hhﬂnmmmmdedfwme
ProjeamﬁuﬂwrdisamsmmgmzmkdmldemmdmcordnglywviseﬂwPDMwidafom
endorsement by JCC.

(3) Strengthening of extension system
hhhmmof%mhmlamnmﬁm&smmaﬁonofmvedﬁwwlﬁvaﬁmmhﬁquw
would further be accelerated. Itisplannedforﬁlemtofthecoopemﬁonperiodtocontirmwslysetup
mdmnagemsvmﬁmﬁonmddmsuaﬁmpldsinﬂaemgamwhmmTonﬁoewiﬁvaﬁm
tecbniqueswinbeoondumd,togctha'wiﬂxothertainingwurws. The role of extension agents
muMabobemmﬁmlinﬂlelausmgeomejedacﬁviﬁﬁ,ﬁm&hhmqumdmtherelwam
imhﬁm&mmelymSDAEmmwgthmtszmsystmmdbmmﬂwaﬁiwpaﬁcipaﬁm
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ofﬁewﬁmsimagentsmthﬁewﬁviﬁwofﬂwmkisalsoanﬁcimdtothelapameexpertsto
make their further efforts to transfer technical knowledge to the extension agents so as to enbance their
capacities.
(4)Emwmelydkmmmeﬁnpmvedﬂwmlﬁvaﬁmwdmiquwdwclopedbymehojm

TherjedhasbemengaMindwdopmuﬁandveﬁﬁcaﬁmofﬂnpmwdﬁcemlﬁvaﬁm
techniques, taking into the economic implications of the techniques as well. In the framework of the
Project, these developed techniques are primarily to be disseminated to the target areas and then to the
entire arcas under Chokwe Irrigation Scheme. Some of the improved techniques, however, may
potentially be applicable to other rice producing areas, which would be extended through the fiture
initiatives of the relevant institution, such as DPA Gaza and DNEA. In view of maximizing the
impactsoftthrq‘ect,histhad‘memqumedmﬂanjectandiuhnplarmﬁngagmciesw
eomdwﬂydismhamﬂemdmdogiwmd&eﬁknyambg&h«wi&dhammplﬁmmtofﬂw
ijeaacﬁviﬁminauyamwﬁvemmmertoﬂaewidemngeofrelevmnaudimcesﬂmghvaﬁous
measures ie. publications, Field Days’, seminars, projects and programs of implementing agencies
such as Sustainable Irrigation Development Program (PROIRRI), National Program for Agricultural
Extension (PRONEA) Support Project (PSP) , PITTA, and so forth,

3 Fi&mhmdmmmmmwmmmwmmmmmm
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MINUTES OF MEETINGS
BETWEEN :
MINISTRY OF AGRICULTURE, THE REPUBLIC OF MCZAMBIQUE
AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY

FOR THE $IXTH JOINT COORDINATING COMMITTEE (JCC6 )

« IN THE PROJECT FOR RICE PRODUCTIVITY IMPROVEMENT
IN CHOKWE IRRIGATION SCHEME  {PROMPAC)

The Sixth Joint Coordinating Committee meeting (JCCE) between members of the Ministry of
Agriculture (hereinafter referred to as “MINAG”") and the Project Team organized by the Japan
International Cooperation Agency (hereinafter referred to as “JICA”) headed by Mr. Kiyoshi
MASUBUCHI was held on 26th of July, 2013 at the District Office in Chokwe. ICC meeting was
conducted under chairmanship of the Project Director, National Director of Agricuitural Extension
MINAG to discuss the Progress of the Third Operational Year, Result of the mid-term review and
Intreduction of the Forth Operational Year proposed by the Project for Rice Productivity improvement
in Chokwe [rrigation Scheme (hereinafter referred to as “the Project”) in the Republic of
Mozambigue.

As a result of discussion, both sides agreed to the matters in the documents attached hereto.

Chokwe, 26 July, 2013

! /CL \Jvf L f n—?g‘? 2s L 3222 erterloe

q Mr. pefnando Mavie M. Kiyoshi MASUBUCHI

ject Director Chief Advisor/Rice Cuitivation

National Director of Directorate JICA Project Team {PROMPAC)

of agricutture Extenslon Japan International Cooperation Agency
Ministry of agricubture Japan

The Republic of Mozambique

Witnessed by

Absh B —
7 M Ryuichi NASU
Resident Representative
Japan International Cooperation Agency

1ICA Mozambigue Office .
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Attached Document

Maijor Points Discussed

1. Progress Report of the Third Operational Year

The Project Team presented the progress report of the third operational year to the JCC8 ,and the JCC
approved the Report. The summary was respectively presented by the Project Team of PROMPAC;
SDAE, HICEP and EAC. The JCC appreciated the achlevements and efforts made by the Project
stakeholders through the Project implementation,

2. Draft Plan of the Forth Operational Year

The Project Team submitted the draft plan of the forth operational year to JCC. The schedule of the
Forth operational year will be assumed starting from October, 2013. The JCC welcomed the
continuous efforts and expected the acceleration of the progress through the colfaboration of SDAE,
HICEP and EAC.

3. Revision of Project Design Matrix {PDM)

As recommended in the Joint Mid-Term Review Report, JCC discussed the modification of the PDM in
order to clarify the direction of the project for the remaining period of cooperation.

As a result of discussion JCC approved the modification of the PDM as attached at Annex- I,

ANNEX1: Agenda of JCCE
ANNEXII: Participants List
ANNEXN: PDM-2
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Republic of Mozambique
Ministry of Agriculture

The Project for Rice Productivity Improvement

m

Chokwe Irrigation Scheme
(PROMPAC)

Minutes of Meeting

on
The Seventh Joint Coordinating Committee
(JCC

Chokwe
November, 2013

M g éaﬁa, S A

G‘ Mr. Fernando Mavie Mr. Kiyoshi Masubuchi
Project Director Chief Advisor/Rice Cultivation
National Director of JICA Project Team
Directorate of Agricultural Extension Japan International Cooperation
Ministry of Agriculture ’ Agency
The Republic of Mozambigue Japan

Witnessed by
F
S+ @ ] /%\
Ms. Chiharu Morita
Deputy Resident Representative
Japan International Cooperation
Agency (JICA) Mozambique Office
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The Seventh Joint Coordinating Committee meeting (JCC7) between members
of the Ministry of Agriculture (hereinafter referred to as “MINAG™) and the
Project Team organized by the Japan International Cooperation Agency
(hereinafter referred to as “JICA”) headed by Mr. Kiyoshi MASUBUCHI was
held on 25% of November, 2013 at the District Office in Chokwe under
chairmanship of the Project Director, Mrs. Albertina Alage on behalf of
National Director of Directorate of Agricultural Extension MINAG to discuss the
“Work Plan for Fourth Operation Year’ proposed for the “Project for Rice
Productivity Improvement in Chokwe Irrigation Scheme” (hereinafter referred to
as “the Project”) in the Republic of Mozambique. The list of participants to the
committee meeting is attached in Annex 1.

The presentation of the Work Plan for Fourth Operation Year was made by the
Project Manager (SDAE director) and several comments were given by the
members of MINAG.

After full of discussions, the proposed Work Plan for Fourth Operation Year was

agreed between the Project Director, chairman of the Committee and the JICA
Team.

5
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MINUTES OF MEETING
BETWEEN
JAPANESE TERMINAL EVALUATION TEAM
AND
AUTHORITIES CONCERNED OF THE GOVERNMENT OF
REPUBLIC OF MOZAMBIQUE
ON
JAPANESE TECHNICAL COOPERATION
ON
THE PROJECT FOR RICE PRODUCTIVITY IMPROVEMENT
IN CHOKWE IRRIGATION SCHEME

Japan Imemational Cooperation Agency (hereinafter referred to as “IICA™) and National Directorate of
Agricultural Extension, Ministry of Agriculiure, Republic of Mozambique jointly organized the Terminal
Evaluation Team from 4™ June to 12" June, 2014 in order to evaluate the progress and achievements of the
Technical Cooperation on the Project for Rice Productivity Improvement in Chokwe Imrigation Scheme
(hereinafier referred to as “the Project™).

Afier the intensive study and analysis of the progress and achievements of the Project, the Team prepared the
Joint Terminal Evaluation Report (hereinafter referred to as “the Report™) and presented it to the Joint
Coordinating Committee (hereinafter referred to as “JCC™) held on 12" June, 2014.

Maputo, 12" June, 2014

DA Gt INinov=¢,

Mr. Naok YANASE 7 7 Mr. Femando Lissete MAVIE

Deputy Resident Representative National Director

Japan Internationa! Cooperation Agency (JICA) National Directorate of Agricultural Extension
Mozambique Office Ministry of Agriculture, Republic of Mozambique
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ATTACHMENT
Main points of discussions tascd on the Report at JCT arc as follows.

t. Approval of the Repart
After the imtensive discussion, JCC approved the Repon and agreed to ke necessary actions to each
recommendation.

2. Ohers

The following issues were discussed at JOC. It is expected that necossary actions to be taken for better outcomes
af the Project in the remaining project period and ensure effective utilization of the outcomes of the Project after
the completion of praject period.

1) Documentation of the useful experiences of the Project
The Project has made many trial activities that include cost survey, variety comparison, social survey, marketing
trials and others. These cupericnces will be useful if documented and shared with other local and international

2) Extension by FTF

For further development of “farmer to farmer” (FTF) extension, continuation of support for Farming Support
Group (FSG) and cultivation of extension officers will be required to continue. The manual for the rice fwming
technologics Improved by the Project will be useful if shared with other donors and NGOS concemed.

Using of farming Field school (FF'S) approach to disseminate the rice farming technologies through other arees
with potential o produce rice.

3) Project design
The road access to R1 and R3 should have been reviewed at time of the project design. Likewise, alignment of
the cxperts that mects to the cropping season should have been planned carefully. These kssons should be noted

by the project officers involved.

4) Collaboration among stakeholders (farmers, SDAE, HICEP and EAC)

For the sake of understanding issues fanmers face and thelr needs as well as promoting dissemination of the
developed techniques such s rice cultivation, irrfgation Facilities maintenance and water use, it is essential 1o
sirengthen linkage berween farmers and ressarch and extension flelds, in other words, specifically BAC wul
SDAE. It is roquostod 1o EAC o invile extension officers of SDAE for more trainings or workshops 10 improve
their farming skills and knowledge. In addition, theough DPA's cooperation, workshops or semingrs in terms of
enhancement of fammers® organizational strength are requested W0 be hold. The stakeholders are needed 1o
recognize their roles in rice farming activities including poastharvest,

5) To Extend the Revolving fund

The revolving fund was found usefill for developing FSG To extend deployment of FSG furthermore, Ministry
of Agriculture will noed to take necessary measures for funding production and marketing activities.

6) Production and Profit
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The production area and yicld leve! shoukd take into considerstion break-cven point,

In the future, thinking about increase production and productivity the introduction of machinery in similar
projects should be taken into account, because of the workforce reduction that has accrued % the Agricoltural
sector. This fact also connects to the suggestion made for direct sowing machines modification in arder to uses
animal traction instead of farmers force.

Annex; Jolnt Terminal Evaluation Report
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THE JOINT TERMINAL EVALUATION REPORT
ON
PROJECT FOR RICE PRODUCTIVITY IMPROVEMENT
IN CHOKWE IRRIGATION SCHEME

Maputo, June 12, 2014

BI-F 7 MW,Q

e

Mr. Mzsahiro TAWA Mr. ndcioTiago NHANCALE

Team Leader " Team Leader

Japenese Terminal Evaluation Team Mozambican Terminal Evaluation Team

Deputy Director Genersl, Head of Technical Department,

Rural Development Department, National Divectorate of Agricultu:al Extension,
Japan International Cooperation Agency Ministry of Agriculture, Republic of Mozambique
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Abbreviations and Acronyms
Portugucss (English)
CARD Coalition for African Rice Development
Cl$ Chokwe lirigation Scheme
CP Counterpart
DAC Development Assistance Commitiee

DNEA Direcglo Nacional de Extensao Agréria (National Directorsts of Agricuhtural Exsension)

DNSA Dirccelio Nacional dos Servicos - Agrarios (National Direciorate of Agrarian Services)

DPA DirecgBo Provincial de Agricutiur (Provincial Directorate of Agriculture)

EAC Chokwe Aprioultural Research Station

FFS Farmes Field School

F8G Farming Suppart Group

FTF Farmer to Farmer

HICEP Chokwe Hydraulic Pubtic Corporation

NAM Instituto de Investigagio Agréria de Mogambique (Institute of Agricultural Research in
Mozambique, MINAG)

INIR Instituto Nacione! de Irrigagsio (National Institute of Irvigation)

IRRI International Rice Research Institute -

oo Joint Conrdinailg Committes

MINAG Ministério da Agricultura (Ministry of Apricullure)

MM Man Month

MAd Minutes of Mecting

NRDS Natlonal Rice Development Strategy

QJT On-the-Job Training

PAPA Planc de Acglio para a Produclio de Alimentos  (Food Production Action Plan)

PARP Plano de Acglo Pam a Redugio da Pobreza (Action Plan for the Reduetion of Poverty)

PDM Project Design Matrix

PEDSA [ Plano Estrategico de Desenvolvimenta do Sector Agrario (National Strategic Plan for the

Development of Agriculiural Scctor)

PTTA Programa Integrado de Transferencia de Technologias Agrerias (Integrated Agrarian Program
for Tecimology Transfer)

PNISA Plano Nacionat de Investimento do Sector Agrario (National Invensiment Plan of Ageitultaeal
Sector)

PO Plan of Operations

PROAGRI | Agricultural Seeior Publio Expendifurc Program

PROIRRI | Sustainable Irvigation Development Project

PRONEA | Programa Naciona! de Estensiio Agrérly (National Program for Agricuhural Extension)

FSP FRONEA Support Project

R/D Record of Discussions

SDAE Servigoe Distritais das Actividades Econdmicas (District Services of Economic Activities)

WUA Water Users Assaciation
(j ,
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1. Introdwetion
1-1 Objectives of the Terminal Evaluation
(1} To review the progress of the Project and evaluate the achievement in accordance with the five
evaluation criteria (Relevance, Effectivensss, Efficiency, Impact, and Sustainability);
(2} To identify the promoting factors and inhibitory factors of achievements of the Project;
(3) To discuas the plan for the Project for the rest of the project period together with Mozambique slde
based on the reviews and analysis results above; and
(4} To summarize the results of the study [n Joint Terminal Evabuation Report.

1-2 Member of the Terminal Evalustion Team

‘The avaluation was joindy conducted by Mozambican and Japanese members. The members of the Joim
Evaluation Team (hereinafier referred to as “the Team™) were listed belowe

1-2-1 Japanese Terminal Evalnation Team

Na, Field Name Fresant Occupation
| [Team Leader  [Mr. Masahira TAWA [P Director General, Rurat Development
Department, JICA
Plan . Program officer, Arld and Semi-Arid Farming Area
2 Management Mr. Hiroyuki HANADA 1 ision 1, Rural Developiment Department, JICA
Evaluation and

M. T itsu TERAO I i ]
Analysis f Cyomitsu Consultant, F!flferies Enginesring Co., Lid

1-2+1 Mozambican Terssinal Evaluation Team

No. Field Name Present Occupation
| Leader Mr. Indcio Tiago Head of Technical Deparnment, Netlonal Directorate of
Team NHANCALE leubural Extension, Ministry of Agriculture
> IMember er. Joel Juliao clal of Communication, Nationsl Dircctarate of
NHASSENGO icubura Extension, Ministry of Agricukure

1-3 Schedule of the Terminal Evaluation
The schadule is attached as Annex J.

-4 Mcthodology of the Terminal Evaluation

1-4-1 Method of Evaluation

The Project was evaluated jointly by the Mozambican and Japanese Terminal Evaluation Tzam, based on
the project documenis that include PDM, PO and the Rezord of Discussion (/D). The evaluation covered
revicw on reports and results of field surveys, as well as interviews with staff of the Ministry of Agriculture,
HICEP end in the project target areas of Chokwe Irrigation Scheme (CIS), JICA experts, farmers
participated in the Farmer Support Group (FSU) and other concerned personnel in the Project and related
organizstions. This Terminal Evalution was conducied based on the following Five Evaluation Criteria.

1-4-2 Evaluation Criteris (Pive Evaluntion Criterin)

(1) Relevance

Refevance refers to the validity of the Project Purpose and the Overall Goal in connection with the
development policy of the authorities concerned of Mozambique as well as the neads of beneficiaries and

pesistance policy of Japan, : ;
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{2) Effectiveness
Effectiveness refors 1o the exwent to which the expected benefits of the Praject have been echieved as
planned. it also examines whether these benefits have been brought about as a result of the Project.

(3) Efficiency
Efficlency refers to the productivity of the implementation process. It examines whether the inputs of the
Project have been efficiently converted imto outputs,

{4) Impact
Impact refers o direct and indirect, positive and negatlve [impacts caused by the implementation of the
Project, including the extent to which the overal! goal hag been attained.

(5) Swatainability

Sustainability refers to the extent to which the Project can be further developed by the authoritics
concerned of Mozambique and the extent to which the benefits genersted by the Praject can be sustained
under national policies, technology, systerns and financial state. ‘

1. Outline of the Project

2-1 Background of the Project

Mozambique has the land area of 799,380km® (180,000km? farming fand) with & population of 23,929,708
* (National Institirte of Statistics, 2011), and about 80% of the working population is employed in agriculture.

In the country, the consumption of rice is on the increase each year, estimated at 500,000 tons per annum

(mitled rice). Rice therefore is considered a priorfty cash crop with increasing demand, but its domestic

producilon as paddy remains at 260,000 tons with the total cultivarion area of 204,000 ha (thus an average

yieki [s stagnating at 1.27 tonvha) in 2009, Mozambique is importing more than 300,000 tons of rice

annually to complement the limited domestic supply. A3 such, increasing rice cultivation productivity and

raksing food setf-sufficiency ratio 1s an urgent issue in the country for ensuring food security.

In this regard, JICA with request from the Govemmem of Mozambique implemented 2 project called “The
Integrated Agriculturs]l Development for Small Scale Farmers in Chokwe [rrlgation Scheme™ from March
2007 10 March 2010 in Chokwe, Gaza Provinee, the largest Irrigation scheme in Mozambique, According
to the terminal evaluation conducted in Decernber 2009, [t was confirmed that the project was managed
successfully to increase average yield of rice as well as to improve collection ratio of water fee. However,
there are stifl several issues remained to be improved such as dissemination of improved rice cultivation
techniques and the weak farming support system.

To this end, *Project for Rice Productivity Improvement in Chokwe lrrigation Scheme™ (heveafter referred
as “the Project™) has been implemented for three years and ten months from Febroary 2011 to November
2014, So for, the Japanese experts in the relevant fickds {Chicf Adviser / Rice Cultivation, Extension /
Farmer’s Ovganization, Agronomy, Irrigation/Water Management, Agricultural Machinery and Equipment /
Mechanization, Coordinater / Training) have bean dispatched,

2-1 Sammary of the Project

The master pian of the project was provided in the R/D signed on October 5, 2010. The PDM for the
Project had been modified two times so far. The version | was reviewed and agreed in the sscond JCC in
Junc 2011, and the cumrent version 2 was agreed in sthe sixth JCC in July 2013, The project narrative

a i
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summary described in the PDM version 2 is a8 follows (For more details, see Annex 2);

{1} Overall Goal
i. Farmer’s annus) income from rice production in the target area is improved.
2. Rice production in the Chokwe trrigation Scheme i3 increased.

(2) Project Purpose
Rice productivity in the target area of Chokwe Irrigation Scheme is incressed.

(3) Outpwts

Output 1: Improved rice cultivation wechniques of ransplanting are disseminated o the target farmers.

Output 2: Improved rice cultivation techniques of direct sowing are developed.

Output 3: Impraved rice cultivation techriques of direct sowing are disseminated to the target aren.

Output 4: Activities of farmers groups are strengthened in the areas of the demonstration fanms.

Output $: The Implementation process of the plans and programs 1 support the farmers in Chokwe
Irrigation Scheme by the Implementing agencies is promoted through joint monitoring among the
stakeholders.

3. Achevement amd Implersentation Process of the Project
3-1 Inputs

. 3-1-1 Japanese Side "
(3} Dispaich of Experts

The experts were dispatched to the Project In the following flelds: 1) Chief Advisor and Rice Farming, 2)
Extersion and Farmers Ormganization, 3) Agronomy, 4) Agriculture Machinery and Postharvest, 3)
Iorigation/Water Mansgement, 6} Socio Economy and Markeling, and 7) Coordinstor and Training. For
details, see Annex 3.

(2) Trainings in Mozambique aud Japan

Until April 2014, three (3) persons from EAC, HICEP and SDAE have participated in different training
courses in Japan. They received training mainly of postharvest processing, sgriculture machinery and
extension services, respectively. For details, see Annex 4.

(3) Provision of Equipment

Vehicles, motor bike, office equipment such as computers, printers, projectors and office furniture etc., and
agricultural equipment such ss pumps, rice milling machine, tiller, tractor with plowing awachment and
wrailer, and others, have been procured for the project activities. Cost for procurament of equipment is
around 147 thovsand USS 2s of April 2014, For demails, see Annex 5.

{(4) Loes! Cost Allocated by Japanase Side

Loca!l cost allocated by JICA for the implementation of the project activities is 32.8 miltion JPY (zround
530 thovsand USS) in tota) for the whole project term that include budget umil October 2014. For details,
see Annex 6.

31-2 Mozambican Side
(1) Assigmment of Counterpart Personnel
At present 15 counterpart personnel in total are assigned, i.e. 2 persons from Mintstry of Agriculture a8

< ., Yol
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project director and coumterpart personne, one person from DPA Gaza as project coordinator, 6 persons of
SDAE as project manager and counterpart personnel, 2 persons from HICEP, and 4 persons from EAC, For
detalls, see Annex 7,

(2) Project Operation Cost Allocated by Mozambican Side

Project operation cost allocated by SDAE, HICEP and EAC for the implementation of the project activities
Is 1.9 millien MT {around 63 thousand USS) in total for the whole project term that include budget until
Oclober 2014. For details, see Anmex 8.

(3) Prevision of Facllitics
Offlce spaces for Japanese experts are provided at Chokwe by SDAE and HICEP. Experimental farming
plot of 0. 1ha is provided at the project target arca by EAC.

3-2 Outpuis

Qutpst 1: Improved rice cultivation technlques of transplanting are disseminated to the target farmers.
Transplanting techniques was ensured in 201272013 and satisfactory results were achieved (For an example,
5.99 ton/ha was achicved as shown in the mid-term review study). However, the Qutput | will be difficult
to achieve by the end of the Project, affected by facts that D suspended rice farming and F5G of DS
changed planting method 1o ditect sowing In 2013/14 because of the damage from the flood in Jsnuary
2013. Under the situation, all the demonstration plots for transplanting were clased. Rice cultivation in D6
will be resumed in 2014/2015 but FSG m D6 will sdope direct sowing method dus 10 some reasons such as
lower cost for transplanting than one for transplanting method,

The Praject was begun with two technical spproaches — transplanting and direct sowing. The Project wilt
be finishing with demonstration plots of only direct sowing planting method, which is in the process of
dizsemination and medification to animal raction, The method of teansplanting by the Project has kit a
record of 5.99 ton /ha, a3 reported by the Mid-ierm Review Study in 2013, Such project asset for
transplanting |s expected (o be disseminated 1o farmers in, and even outside of, the CIS through the
extension servioes under MINAG.

Indicator i-1: Three (3) important techniques of 8 technical components of transplanting rice cultivation
are adopted by [5% of farmers in the Lawget ares for transplanting

Tha indicator 1-1 will be difficult to achieve. In 2012713, the farmers as wmany as 42 persons (around 9% of
total 480 registered farmers) at DS and D6 had demonstrated improved transplanting plotz. However, in
2013/14, afier the flood In January 2013, FSG at D5 selectad direct sowing due to shociage of finding for
transplanting, and the whole srea at D6 suspended rice fanming because of the damage of the main drainage
canal No-2. Thus, all the demonstration plots for transplanting could not be opened in 2013/14, the finai
full cropping season during the project term.

Indicator 1-2: More than 50% of the farmers in the tirget arcss where transplanting method is widely
_practiced are trained on appropriated techniques for irrigation facility maintenance and water use.
The indicator 1-2 will be mostly achieved as shown in the following table.

Tabell: Farmer Training for Irrigation Facilities Maintenance and Water Use (Unit: person)
] h

Registered | 2" Year | 37 Year | 4% Year Total )

Fanmers | 201142 | 200213 | 201314

a i
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DS 324 62 - 150 212 &3
D& 156 38 - 30 &8 56
DIl 301 32 105 30 167 55
012 423 - 104 30 154 35
Rl S0 - - 0 70 20
R3 169 - - 70 70 41
Total 1,723 132 200 420 761 44

Source: Project, June 2014
Remarks: Numbers in the 4™ Year are targeted numbers.

Output 2: Improved rice cultivation techniques of direct sowing are developed,
The Qutput 2 i3 achieved as shown in the following indlcators.

Indicator 2-1: The yield in trisl verification plots is increased by 60% compared to the farmers” plots at
the bepinning of the Project.

The base data in the beginning of the Project 1s given from the baseline survey. {1 gives 2.9 wvha as an
average of D11 and D12. Except for D12 in the 4™ Year, all others exceed 4.6 too/ha (160% of 2.9 tn'ha).
Thus, the indiestor 2-1 is achieved.

In the 4* year, various varieties production were in a priority position. By this reason, higher yields were
not necessarily targewed. This may resuft in a lower yiekd'at D12 in the 4" Year,

Table2: Yiekd Data in the 3" and 4™ Year

Yeur DU D12 Renarks
3" Year 4.76 ton/ha 5,50 tonha | 70% of the theoretical estimates
4" Year 557 ton/ha 4.20 ton/ha | Results of yiski survey

Source: Project, June 2014

[ Indicator 2-2: Six (6) kinds of kechniques are developed. |
AH 3lx (6) kinds of wechniques that comprise of plowing, sowing, waler management, fertilization, weeding
and harvesting were improved. Ottcomes of the mperovement are incorporated in tha technical mamusl,

[ indicator 2-3: Direct sowing manusls are prepared. |
Indicator 2-3 will be achieved, as the tochmical manual s complezed by the cnd of the Project.

Output 3: Improved rice culivation techniques of direct sowing are disseminsted 1o the target area.

So far aa seen In the [ndicator, the Output 3 is achieved, b should be noted however that effects of waining
or extension to other farmers out of FSG ame not clearly observed in the target areas. Moma reliable
assessment of Output 3 wonld be made possible if foliow-up study is done to know whether the fanmers
who participated in the training implement direct sawing as being trained and to record yicld.

Indicator 3-1: More then 25% of the firmers in the target sreas are frained on $ix (6) techmical
companents of direct sowing rice cultivation.

The farmers who received training on six (6) technical components of direct sowing wotal 618 persans as of
June 2014, The number covesponds to 36% of the total number of famiers in the C18. The Indicator 3-1 Is

ke . | "

App.4-46




4-9 JCC-8 MM and Report of Terminal Evaluation

Ontput 4: Activities of farmers groups are strengthened in the areas of the demonstration firms.
Because of 8 bad road access durlag rainy season, FSGs were not organized at Ri end R3 and
demonstration plots were not prepared, cither. Except R1 and R3, Output 4 is achieved,

l Indicator 4-1: The number of farmer’s proup members increases by 50%. |
A3 of June 2014, total number of the members of FSG reaches ai 107 persons which correspand to 2.6
times of 42 persons &t e of establishunent of FSG in the second year in 2011/12. The indicator 4-1 is
achieved, ‘

Indlcator 4-2: Account records on the operations of the rice milling machines are propery maintained and
annually reportad to the WUA members,

Before the malfunction of the milllng machine caused by the flood, the account had been well recordad by
the group at Massavasse, but the one of the group at Muianga was needed to improve. Follow-up training
was conductad for improving account capacity. The group account regulation is planned to be prepared by
the end of the Project. The indicator 4-2 will be achieved by the end of the Project.

Indicator 4-3: Records of the revolving fund program are properly maintained and annuslly reported w
the FSG membess.

Traiting on account record for revolving fund was done for FSQ. Follow-up training was also conducted
for covering, insufficient understanding. The account record was checked occasionally. Reporting of the
record to the member farmers will be done after repaymenm from harvest in 2013/14. The indicator 4-3 wil]
be achisved by the end of the Project.

Output 5: The implementation process of the plans and programs to support the farmers in Chokwe
Irrigation Scheme by the implementing agencies s promoted theough joint monitoring among the
siakeholders.

The Output § ks achieved as shown in the following indicators.

| Indicator 5-1: The propress seview meetings are held at least twice a year. |

The ICC has been held twice & year and reviewsd progreas of the project activities. Bafore holding of JCC,
the steexing commitiee is held a few times and the implementation and coordinadon organizations checked
progress of the annual oparation plan. Accordingly, the indicator 5-1 1t achdeved.

i Indicator 5-2: Joint monitoring sheets on the progress are prepared. |

For manitoring of the Action Plan, four tools of Activity Log Sheet, Activity Result Report, Monitoring of
activity and results and Activity implementation Program heve been prepared and used. All these are
applied 1o check for progress and achievement of outputs in the subject year. Accordingly, the indicator 5.2
Is achieved,

3-3 Project Purpose
Project Perpose: Rice productivity in the target anca of Chokwe lrrigation Scheme s increased.

The achicvemcm indicator (average yiekd) for the project purpose is measured with comparison between

0 e
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results of the baseline survey and results of the recent vield survey at demonstration plots of FSG for ctop
of 2013/14, Such comparison is possible at the water channel of D5, DIl and DI2. Among these 3 walcr
channel, the indicztor has been achieved only at D11 and D12, Thus, the achicvement shown in the
indicator is rather limited. To see the achicvement of the project purpose, however, ather poins of view
need w0 be discussed. Some of such points are covered a3 below. Others are also reviewed In the
implementation process (Section 3-4), Based on further consideration on these additional points of view, it
is judged that the project purpose Is achieved, except the activities that the Project could not control.

Transplsnting has been practiced by many farmers at DS for & long time. However, the members of
FSQ at D5 adopted diract sowing for cropping in 2013/14, Generally yield by direct sowing is lower
than yleld by transplanting, Despite of such disadvantags in yield, the FSG at D5 selected direct
sowing because of its lowsr production casts and hence of possible higher towal profits,

In cropping season of 2013/14, the whole area at DS suspended rice farming because of damage at the
main drainage canal, Thus, demonstration plots for transplenting at D3 and D6 could not be opened in
2013714 and the newest yield data was thus not available at D6,

Less contribution was made o R1 and R3 by the Project due 1o & bad road access to the sites durlng
rainy scason. As a result, FSG was not organized and demonstration plots were not opened, while
installadon of the miliing machine and peovision of training were dens.

As of June 2014, there are 6 FSGs and 107 member farmers at D5, D6, D11 and DI2. The number of
their total registered farmers is 1,204, Around 936 was thus organized to FSO. The members of FSG
are core Farmers of “farmer to farmer” extension approach. The ratio of 1 to 10 farmers is an ideal
number far technology transfer from the F3G to the other farmers.

Implememation of “farmer fo Ffarmer” extension approach Is not visible yet. Methods of FTF
extension noed to be move developed and the member farmers of FSG necd to be more rained so thet -
they can disseminste technical information to general favvers in 2 visible form. The activities for
masorislizing such sechnical development were, however, not included clearly in the Project. I s
expectad on the contract that FSG conducts FTF extension ag one of FSG activitles.

| [ndicator: Average yield of rice is incressed 1.1 tha in the target arca by the end of the Project, I

As shown in the following table, st D11 and D12, average yield was increased 1.1 towha or more. However,
at DS, average yield was decroased around 0.2 ton/ha. This is considered as & result in changz of planting
method at D5 as mentioned above. Direct sowing is practiced by 1.0% at D5, 4.3% at Dé, 92% at D11 and
52.6% ot D12 (Source: “Campanhe Agricola 2011/12, Epoca Quente, Relatorio ate 06006/12, HICER).

Table3: Average Yield of Rice of Baseline Survey (2009/10) and FSO Yield Survey (2013/14)
Areas Bagseline: 2009/10 FSO: 2013714
ton‘ha Method ton/ha method
D5 (Chokwe) in All 3.51 | Direct sowing |
D6 (Lionde) 2.57 Al - -
D11 (Massavasse) 2.96 All 4.10 | Direct sowing |
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[ D12(Conbanc) | 2.58 | All | 4.00| Directsowing |
Source
1) FSG Yiold Survey: Project, 2014

Number of surveyed FSG demonstration plots: 49 plats (DS), 23 (D11), 15 (D12)
2) Baseline Survey: Project, 2011

Number of surveved farmers: 240 farmers

3-4 Iaplementation Process of the Project

3-4-1 Oversll implementation process

In the first year (February 2011 to August 2011), the baseline study was conducted in April to May 2011,
Based on the resulis of the baseline study, PDM-1 was flnalized and she Detniled Work Plan was
formulated,

In the second year (Dctober 2011 to August 2012), a series of wraining for transplanting and maintenance of
the water management facilities was conchucted. Direct sowing (both for wet and dey land) was studied,
Farmar support groups were organized and revolving funds were financed to their member farmers.
Demonstration transplanting plots were se¢ out as well.

In the third year (October 2012 o August 2013), In addition to the activities done in the secomd year,
verification and demonsiration plots for direct sowing were sst out. In January 2013, CIS was widely
inundated with high water overflow fram the Limpopo River. The target areas of the Project were severely
damaged. Rice crops were lost almost totally at DS and D&, and at D11 and D12, rice could be harvesied
but yiekds were much iess than usual,

In the fourth year (October 2013 to Cetaber 2014}, FSG ot DS selected direct sowing for the season of
201¥14, and the whola area at DS suspended rice farming in this season. Thus, demonstration plots for
transplanting planned by the Project could not be opened this yoor, while demonsiration and verification
plets for direct sowing could be as planned.

3-4-2 Strategy of the Project

Strengthening of the extension service by SDAE at the project target areas would be necessary but it will
take a long time, as the shoringe of human resources and operation budget poses o main cause of the
service's difficult operation.

The purpose of the extension done by the Project is to trensfer, towards farmers, the technlques of direct
sowing that are improved by the Projact, as well 25 the tschniques of transplanting that were presented by
the previous praject (2007 to 20100, “The Integrated Agricultural Development Project for Small Scale
Farmers in CIS™, In the previous project, through crpanization of the farming support groups, the “frmer
to farmer” extension approsch with provision of revolving fund and demonstration plots has made a
remarkable schievermnent. Based on such experiences, the Project also fully adopted a “farmer to farmer”
expension that Is o be undertaken by farming support group (FSG).

3-4-3 Traneitlon of FDMs and s background
The PDM-0 that was agreed ot the time of conclusion of the /D did not have nomerical achievemeant

indicators. Based on results of the baseline survey, the PDM-1 came 1o have munerical figures in some of,
but not all of, the indicators and was approved by the seoond JOC in June 2011. Afterwards, for reflecting
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development of the situstions surmounding the Project that include effect of the flood in Janvary 2013 and
also for giving numeric 1o all the indicators, the Mid-term Review Toam recommended to review the PDM
and proposed & revised version in January 2013, The recommendation was later discussed and the revised
version was approved by the " JOC In July 2613, which gave the PDM-2 (the cuwent version).

3-4-4 Flood in the 3™ yoar

The mundation in Chokwe was first observed around at 09:00 am o 23 January 2013. The water level was
rapidly increasad afterwards and had reached af around 1.5t depth on the streets in Chokwe by evening of
the smme dey. It was decressed to around 0.8m in the following moming, however, all the plots at D5 and
D6 were twotally inundated. An access resd to Massavase Village (011) was flonded, while another road 1o
Conhane Village (D12) was not. Almost 100% of rice farming at DS and D6 was damaged a3 plots were
coverad with mud of flood, | Is estimated from a photo taken on 24 January 2013 that the water level ot D5
and D6 reached around at 0.7m 10 | m. It is also estimated that D5 and D6 were inundased around for a
weck, though an exacl weter-covered period is unknown,

At D11 and D12, direct damage by the flood was net observed, though a shortage of irfigated water was
cansed later a5 some porilons of irrigation channels were broken by the flood. The farmers st D3 and D6,
where rice farming was severely damaged, had begun cultivation of maze and kidney bean from March or
April 2013, Usually maze or vegetables are begum to bo cultivated at the same plot after rice is harvested in
April or May.

1 y
4. Results of Five Criteria Evalustion

4-1 Relovsuce

The relevance of the Project is high.

4-1-1 Consisteney with the Goverament’s policy and strategy

PEDSA “Strategic Plan for Agricuttural Development (2011-2020)" was formutated in accordance with the
direction given by PARP “Action Plan for the Reduction of Poverty (2011-2014)". The PEDSA is aimed to
establish food security and to sustainably develop competitive farmers as one of the main objectives.

PROAGRI H (2007 to 201 1) “Agricultural Sector Public Expenditore Program™ that had been implemented
with assistance from denors was aimed at improvement of sgriculture productivity and income of farmer
households with focus on support for small scale farmers, promotion of commercializing domestic
agriculture products and sustainable management and conservstion of natural rasources.

PAPA ‘Plano de Acglio pera a Produgiio de Alimentos (Food Production Action Plan)™ tn 2008 was o
develop agriculture production with objectives of improving food self-sufficiency and transcending
imported food dependancy. That is to say, increased food production and suppart for stall scale farmers are
prioritized state policies for the rural and agriculture development in Mozambigue.

Under the framework of CARD “Coalition for African Rice Development™ that was proposed in TICAD-IV
in 2008, NRDS (2009) “National Rice Development Strategy™ gives & direction to increase domestic rice
production almost by five times from 2008 to 2018 and thus to decrease dependency on imported rice,

4-1-2 Consisteney with the Japancse ODA strategy toward Mozambicgwe

<¢T/' 10

App.4-50



4-9 JCC-8 MM and Report of Terminal Evaluation

The Japanese government has been increasing support for the economic growth and poverty alleviation in
Mozambique through vanlous opportunities that inciude MDQOs, PARP and TICAD-V.

The Country Assistance Strategy and Programs for Mozambique that was formwlated by the Japanese
Minisity of Forelgn Affairs in March 2013 has a priority for cooperation in 1) Activation of Regional
Economy including Development of the Corridors, 2) Human Resource Development, and 3) Disaster
Prevention and Measures for Climate Change. The Project forms a component in “Activation of Regional
Economy™.

Mozambique is included in the first group of the candidate countries for suppoct under the Gamework of
the CARD. Implementation of the CARD was coafirmed 4o continus in TICAD-V in 2013,

4-1-3 Target areas and Target groops

A majority of the farmers registered in the Chokwe lmigation Scheme (CIS) Is small scale holders,
Beneficiaries of the Project it the small scale farmers who are practicing rice farming at land of Sha or bess,
and the Project is intended to improve their rice farming technologies and o extend the oucomes towards
them. Thus, the Project meets the needs of regional soclety. The CIS iz the biggest itrigation scheme
£26,000ha) and one of the maln rice production areas In Mozamblque where rice production is targeted 10
increase as the state policlas, The CIS is therefore an approprinie arca for implementing the Project.

4-1-4 Project approach

The project is aimad at improvement of prochclivny of rice farming. The achlevement indicator is specifled
as an extent of increase of the viekd. However, an increase of the yiedd would not result always in an
incraase of productivity including economic aspect, espacially if cost ks not appropeiately controlled. One
of tha fentures of small scale farmers in the CIS is an peeasional dependancy on putsowrcing of Iabor and
machinery. In a course to impiement the Project in the last three years, i was found that it is important
condition for meeting the nesds of the farmers o materialice the yield incresse through controlling
necessary costs. The project relevancy is ensured only when the yield is increased within amount of costy
that farmers can bear. That point was not enough emphasized in the project design.

4-2 Rffsctivaness
The sffectivensss of the Projct is moderate.

d-2-1 Causal relation

A3 a result of limited contribution of the Project to the water channel district of R1 and R3, the project
effectiveness for these two districes is smaller than the other target areas. Technical extension for general
farmets i5 expected at the second step of “farmer to farmers™ extension. It is not clear whether the current
PDM includes the actvity 10 implement sush second step of extension. As shown in the table of Sectlon 3-3,
the yield of FSG at D5 is lower than the one at the baseline survay. [t should be however noted that cost of
farming was also reduced through changing of planting method from transplanting to direct sowing. It is
highly possible that profit was increased, and therefore it is considered that decreate of yield does not mean
decrease af the project effectivenass. As shown in Section 3-3, FSGz st D11 and D12 have shown
remarkeble increase of yield. There are meny other contributions of the Project that includes improvement
of cost management, mairmenance capacity for dralnage canal and others, some of which are not made well
visible yet.
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4-2-2 Emportant factors that prevented the praject purpose and sutputs from being schieved

The commereial rice miller and seed distributer in the CIS withdrew all of its business operation except a
rescarch unit of seed after the flood in January 2013. This resutted in limitcd market channel to scll rice in
view of farmers In the CIS, which might trigger a concern that purchase price of rice by traders might
become down. Avallability of seed was also remarkably reduced, which caused decrease of planned
coltivation area of rice in the CIS to 2,500 ha in 2013/(14. However, direct unfavorable efféct to the Project
was not found.

Affected by the flood in January 2013, rice crops of 2012/13 were lost alimost totally at the water channel
district of DS and D6. The damage limited largely the farming activities of FSG and the exiension activities

by the Project.

Many fermers understand that effective plowing and fertilization are essential condltions for incressing
ylold, Nevertheless, since there i not sufficient number of agricuiture machines n the CIS, appropriate
timing of plowing is often missed. There abso exist mary farmers who cannot get credit to fund their
plowing, festilizetion and wecding,

The sxiangion officers of SDAE are expecied to assigt farmers in improvement of agriculoure production in

the CIS. However, there soema to be almost no oontact with many of the farmers due to unavailability of
transportasion. The sxtension officers are also occupied with various duties other than rice farming. It is

noted that there is & certain need to develop specialists such as rice cultivation, post-harvest, mechanization, :
livestock and $0 on In SDAE.

4-2-3 Important factors that acceleruted achieving the project purpese and outputy

The experiances gained by the previous project ot D4 and D7 were wtilized, which include “farmer 10
farmer extension™ and separsted management of revolving fund and financial operation of rice milling
machine. The revolving RAmnd contributed o activation of FSG, though further expansion of FSG to other
areas is subject to additional supply of fund.

The Project identified high cost sructure as one of the maln problems in the small scale rice farming In the
C18. The Project prepared revolving fund thet reduces unnecessary costs and also presented manual seeder.
All these were simed at reduction of costs or increase of production efficiency. The farmers have come to
show thelr concern on these activities of the Project. This means that needs of the beneficiaries were
successfully dentified.

4-3 Elliclency
The efficiency of the Project Is moderate,

#4-3-1 Adeguacy of the inputs by Japanese side

The inputs for humen resoerces, machinery/equipment, training in Japan and others were made as planned.
It had occasionally happened that the expert in charge could not be prasent in Chokwe when critical point
of tima in rica farming arrived and thus histher continued activities were made difficult. Rice farming storts
in October and ends « time of harvesting in April to May in the next yesr. Monitoring of the fleld activities
by Jepanese experts was delayed, because of eechnical reasons, as a resulz, some fleld observations were not

properly conducted.
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4-3-2 Adequacy of inputs by Mozambican side
Despite of the limited budget and human resource, SDAE and other counterpart organizations have paid
significant efforts for giving planned inputs to implementing the project activities.

4-3-3 Genmoration of the sutputs

Because of the flood in January 2013, rice crops were lost almost totally at the watee channel district of D3
and D6, while at D11 and D12, rice could be harvested but ylelds were mtich {ess than usual. The members
of FSG at these water channel districts had reccived similar damage and the water-damaged milling
machine left obstacles in activities of the milling machine group. The flood had resubed in delay of
genenation of the Output 1 to 4,

Among the improved farming technologies in both transplanting and direct sowing, only priositized omes
were tried to disseminate. In addition, the revolving fund for FSG was prepared for covering costs only for
plowing, sced and festilizer in case of transplanting. Cost for weeding was further added in case of direct
sowing. Such limited coversge of funding was intended to reduce excess or unnecessary costs. Likewkse,
improvement of the technalogies to cope with high cost of rice farming in the target arzas was undertaken
in a course of the project implementation.

4-4 Impact

The impact of the Praject is expected to be moderate.
* LY

4-4-1 Prospect for Achiwving the Overall Goa)

Overall Goal:

|, Farmer's annual income from rice production in the target area B improved.

2, Rice productlon in the Chokwe lrigation Scheme & Increased.

|_ndicator I: Small seale farmer's annual income increases 45% in the target area by year of 2017, |

Rice farming income of small scale farmers will be increased through approaches of increase in profit per
land and increase of farming land itself. The Project has tried to clarify sffects of improved farming
technologies that are given to farming income. The study outcomes will be presented to SDAE by the end
of the Project. Afier the Project, extended deployment of the FTF extension in wider areas wili be needed in
arder to achieve the oversll goal.

| Indicator 2: Rics peoduction increases by 80 % in the Chokwe krrigation Scheme by year of 2017. |

It may be possible to expand rice farming land in the CIS through repeated extension services of the
improved direct sowing technologles. [t should be noted however that renovation of irrigation facllities
damaged by flood and improvement of salinfty problem of iand will be needed.

d-4-2 Other Impacts or apilover effects
The large scale farmers with financial capacitics in the CIS mey introduce the improved kchmologies by
means of direct sowing {planting in lines at dry land), as it was observed that some of them have pai¢ deep

imterests on wechnical development shown in the demonstration plots. The DNEA and DFA of Ministry of
Agricufture have alen paid a high concern on the extension service of direct sowing (planting in lines at dry

q 0
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{and) sowards outside of the projest target areas. It iz reparwsd that an officer in charge of agriculure
extension from DPA once presented technologies of the direct sowing {planting in lines et dry land) at
Nationel Meeting for Periodic Review of technologies.

FSGs at D5 and D12 were organized mainly with housewives. Transplanting method requires Intensive
fabor and cost inputs when wansplanting rice seedling, which may give sometimes burden beyond role of
housewives. Under such clrcumstiance, the FSG &t D5 began to undertake direct sowing in 2013/14.
Understanding of other farmers on a suceess of the FSG ot D5 in reducing labor and cost will enable and
accelerate extension of the direct sowing at arees like 03 and D6 where transplanting is popular.

Due 1o its higher cost, traditional transplanting mey not be able to expand rapidty its farming land.
Compered with this, the direct sowing (planting in line at dry land) may be able to do, a3 it can reduce &
considerable part of cost. This will generate a high econamic impeet in the agriculture sector,

45 Sustainability
The sustainability of the Project is moderate,

4-5-1 Policy Aspect

With objectives of improving food self-sufficiency and transcending imported food dependsncy, increase of
domestic agriculture produetion and s for small scale farmers are highly prioritized in the state
policies for the rural and agriculture development in Mazambique. In addition, under the framework of
CARD proposed in TICAD-1V in 2008, NRDS (2009) directs to increase domestic rice production almest
by Five times from 2008 to 201 8. These policies give continued suppost to projects for food production and
developing rice farming,

4-5-2 Institutional Aspects

The main implementation organization for the Project is SDAE. The SDAE has a well-developed
organizstion structure from director to extension officers for Its Institutional objectives, However, a number
of the extansion officers that SDAE deploys in the CIS for agriculture extension service is limited. 1t also
seems that despite of Its strong project ownership, SDAE hag had only limited capacity in the budget and
human resources for implementing the project activitles, '

(3) Finanelal Aspect

Tive current budget of SDAE Is limited only in ordinary expenses for maintenance of building and facilities,
energy cost and mobilization system of extension offlcers. While HICEP has been able to underiake repairs
for the irrigation facilities with financial support from the donors, SDAE seems not to have such
development or capital budgets. The Project has developed “farmer to farmer” extension in the target areas
that requires initial investment for revolving fund. It will be difficult 1o extend the “farmer to farmer”
extension to othar areas in case that the initial capital s not secured.

(4) Techmical Aspect

Transplanting is based on techrologies that have been developed at irrigated land, and hence it can be
adopted only at land where similar conditions are obsarved. Direct sowing at dry land that is not depended
on irrigation facilities to less extent has a wider range of applicability and may be exiended wo other areas
more easily. :

a
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4-6 Conclusion of the Evaluation

Mainly due to effects from the floods in January 2013, the indicator of PDM shows limited performance.
So far a2 observing the indicator, the project purpose would be difficult to atlain by the end of the Project.
However, when looking on the main point of the Project — that is to say, development of small scale rice
farming, it is found that the Project has made a substantisl progress in improvement of the technologles to
cope wilh high cost structure of the small scale rice farming in Chokwe lrrigation Scheme. It i5 expecied
that Mozambican sikles continved efforts will expand the oulcomes from the Project and achieve the
overall goals in the future. Therefore, the Joint Evaluation Team Judged that the Project can be terminated
in October 2014 as initially scheduled.

S. Recommendations
Basad on the concliuslon above, the evaluation team recommends the below [tems:

51 Documentation of the useful experieaces of the Project

The Project has made many trial activities that include cost survey, varicty comparison, social survey,
marketing tHals and others. These experiences will be useful if documensed and shared with other local and
international organizations concemed.

5-1 Exteasion by FTF

For further deveiopment of “farmer 4o farmer (FTF) extension, continuation of support for Farming
Support Group (FSG) and cultivation of extension officers will be required to continus. The manual for the
rice farming technologies improved by the Project will be useful if shared with other donors and NGOs
concermed,

5-3 Project design

The road access o R1 and R3 should have been reviewed at time of the project design. Likewise, aligninent
of the experts that meets o the cropping season should have been planned carefully. These lessoas should
be noted by the project officers involved,

5.4 Collaborativs among stakehioMers (Tarmery, SDAE, HICEP and BAC)

For the sake of understanding issues farmers face and their needs as well a8 promoting dissemination of the
developed techniques such as rice cultivation, irrigation facilities maintenance and waer use, it is essantial
to strengthen linkage between farmers and restarch and extension fields, in other words, specifically EAC
and SDAE. It is requested to BAC 10 invite extension officers of SDAE for more trainings or workshops to
improve thelr farming skills and knowledge, In addition, through DPA's cooperation, workshops or
seminars in wems of enhancement of farmers’ organizational strength sre requested to be hokl. The
siakeholders are nceded 1o recognize their roles in rice farming sctivities including postharvest.

5-% Ta Exiend the Revolving fund

The revolving fund was found wseful for developing FSG. To extend deployment of FSG furthermore,
Ministry of Agriculture will need to take necessary measures for funding production and marketing
activities.

4.6 Production and Profit
The production area and yield level should take Into consideration break even point

/(f 15
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6. General Observations

6-1 Techuical Aspects
+  Possibility of usage of the rice husk and ctop residue for camtle feeding (hey/silage production),
compost and soil covering,

e The need to continue 1o teach the farmers in both methods of cultivation, namely transplant and direct
sowing, for the fact of both methods are still of relevance in the practices of the local farmers.

s The need to adapt the direct sowing machine for antmal traction, due o weight tat has when pulled
by the farmers especiatly women |

e  The rice milling proups include other members of other associations in the processing of their
production.

s The need 10 consider a problem that worries the farmers numely plagues {mice and birds). According
10 the farmers, mice create more damages than birds, not atkacking only the e but also the cucumber
and green bean. There Is a need to conzlder conmermensures to control them.

s The nead of training for other FSG in asgociation (DNEA) and leadership matters, before the end of
the project, taking advantage of the Japanese experts presence.

s With the Japansse specialists' aniendance, there is & need to inroduce the Farmer Field School (FFS)
methodology 23 an appropriale method (o expand the extension based on the FTF approach wo pesist
more farmers (DNEA).

6-2 Learning Outcome of the Project for Fermers axd Exteasion Officers

The farmers and exiension officers fearnad new cultivation techniques with the Japanese experts as Tollow:

s  The preparation of soils using the "poaddling” method

= The peactice of transplanting and direct sowing planting methods

s  Efficient water management and direct sowing without affecting seed germination (rotienness of the
seed), a3 it happened before the project

s The fertillzer split spplication in rice production

As e result, reducing the production cost from 35.000,00 MT to 13.000,00 MT/ha.

63 Farming Challenges

*  How 1o sequre the maintenance and cleaning of the drainage canals

»  How o sccure the rice harvesting using combine harvester, under administration of HICEP

¢ How the rice fanmers secure resilience from the negative effects of the 2613 Aood and other passible
disasters

s« How o ensure rice seed availability locally involving local companies

i6
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REPUBLIC OF MOZAMBIQUE
MINISTRY OF AGRICULTURE

THE PROJECT FOR RICE PRODUCTIVITY IMPROVEMENT
IN CHOKWE IRRIGATION SCHEME (PROMPAC)

MINUTES OF MEETINGS
ON
THE NINTH JOINT COORDINATING COMMITTEE {JCC9)

The ninth Joint Uoordinabing Lommitted meeting ICCS) between members ol the Miislry of
Agricutture (hereinafter referred to as "MINAG") and the Project Team organized by the Japan
intemational Cooperation Agency (hereinafter referred to a "ICA") headed by Mr. Kiyoshi
MASUBLICH! was heid on 19th of September, 2014 at the District Office in Chokwe. JCU mesting weas
conducted under chairmanship of the Project Director, National Director of Agricultural Extension
MINAG to discuss the achievement of the project snd Introduction of Fost-Project Work Plan
proposed by the Project for Rice Productivity Improvement in Chokwe rrigation Scheme (hereinafter
referred to as “the Project”) in the Republic of Mozambigue.

As & result of discussion, both sides agreed to the matters in the documents attached hereto.

Chokwe, 19, September, 2014

Ny Fernando Mavie Mr. Kiyoshi MASUS UCH|
Project Director Chief Advisor/Rice Cultivation
Nationkal Director of Directorate 1CA Project Tearn (PROMPAC)
of Agnouiural Extension Japan international Cooperation Agenty
Ministry of Agriculnue lapan
The Republic of Mozarmbigque
Witnessed by

M. Wiy
M. Katsuyoshi SLIDO
Resident Represerntatwe
Japan International Cooperation
Agency {IICA } Mozarmbigue Office
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Attached Document

Major Points Distussed

1. The achievement of the Project

The Project Team presented the achievemnent of the project through four years in the ICC meeting
and the Report was approved by JCC. The summary of project achievement thraugh project term was
presented by Mr. Mugabe, the PROMPAC Project Manager from SDAE. The JCC appreciated the
achievements and efforts made by the Project stakeholders through the Project implementation

although some activities were not able to be completed due to flood damiage.

2. Proposed Post-Project Work Plan

The Project Team proposed a post-project work plan which includes the strateghes and activities to
achieve the project overall goal after three years and the work plan was discussed and approved by
JCC. The continuous collaboration for the implementation and monitoring of the work plar by SDAE,
HICEP and EAL during post-project were also discusserl. ICC welcomed the continucus efforts toward
achiaving overall goal and expected the continuous progress through the collaboration of the project
stakeholder. A detail of proposed post-project work plan is shown in Annex Jil.

ANNEX |:  Agenda of ICC9
ANNEXI:  Participants List
ANNEXH:  Post-Project Work Plan
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5-1 Record of Provided and Imported Machinery and Eguipment

Arrival

Installatio

No. | Purpose of Use Name of | Preduct No. Maker Price Current
Date . n Place .
Machinery Condition
T ti i

1 ransportation of 02/03/2011 | Vehicle Nissan Nissan 29,979USD SDA.E in service
expert Hardbody Parking
D -

5 | Document 05/03/2011 | Printer P2055d Hp 18,000 MT | TP 1in ervice
preparation Office
Extensi - -

3 X e.nsmn 11/03/2011 | Motor cycle XL1255DK Honda 4,637USD Extension | 4 m.
service XL1258 agents service
Protection of PC, . Project in service

4 | scanner and 12/032011 | 205 UPSI250vA | EYOlUO 4,395 MT | Office

. stabilizer n PRO
printer
Document 5008 Project in service

5 . 02/04/2011 i PC Deskt H 29,700 MT
preparation 0 € Desktop Desktop P 0 Office
Document Microsoft Microsof Project in service

6 . 02/04/2011 | P 10,000 MT
preparation L|PC soft Office 2010 1t 0.00 Office

7 | Document 02/04/2011 |Scanner | G2710 Hp 4,600 MT | TTolect | in service
preparation Office

8| JCC, seminar | 23/04/2011 |Projector | CES91B Acer 25,000 MT grf‘;fl‘c’:‘ n service
recording project Digital Cyber-shot Project in service

9 0472011 6,999
activity 23/04120 camera DSC-W530 Sony 999 MT Office

1o | Document 11/06/2011 | Printer | P2055d Hp 18,000 M | Freject | inservice
preparation Office
Document ROBOCK Project in service
P 30,
i1 preparation 11/06/2011 | Laptop Pc 45208 Hp 0,000 MT Office
Project - -
7 | Document 11/06/2011 | Scamner | G2710 Hp 4,600 MT | L 95¢ n service
preparation Office
JCC, seminar, . Project in service
13 . 11/06/2¢11 | Projector EX-100 Sony 26,000 MT
training Office
1 Project i i
14 | Document 162011 | S0 CI1515N Hp 15,600 MT | _rjeet | Inservice
preparation printer Office
: Project
15 | Document 2870612011 | COPY ir2025i Canon 116,048.50 MT | % |in service
preparation machine office
Nipla SDAE in service
16 | Land preparation | 04/07/2011 | Rotary MXK2000 Matsuya 1,050,000 ¥ Parkin in specific
ma & period
in service
SDAE .
17 | Land preparation | 04/07/2011 | Chisel plow | MSC8PSL Suga:}o 789,600 ¥ . in specific
Nouki Parking .
period
Irrigati LE . .
18 | Irrigation 05/07/2011 rrigation C,:WDIOO Changfa 33,600 MT | EAC in service
pump 4
Irrigati LE . .
19 | Ierigation 05/07/2011 p‘:ﬁ: on BC,,WD'S 0 Changfa 27,500 MT | EAC in service
Rice Massavass | in service
20 | Post harvest 02/11/20f1 | milling YMM20 Yanmar 587,436 MT | e in specific
machine Muianga | period
SDAE in service
21 | Land preparation | 09/11/2011 | Power tiller | YZC-D Yanmar 16,837.06 USD | Warehous | in specific
[ period
in service
Trai SDAE . .
22 | Land preparation | 09/11/2011 railer 'for MW300 Yanmar 2,138.26 USD . in specific
power tiller Parking period
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5-1 Record of Provided and Imported Machinery and Equipment

Arri Installati
No.} Purpose of Use ival Name of Product No. Maker Price nstatlatio Current
Date . n Place ..
Machinery Condition
John SDAE in service
23 | Land preparation | 10/11/2011 | Tractor ID-5503 Deere 750,000 MT } Parking in specific
period
Disc harrow SDAE in service
24 | Land preparation | §0/i1/2011 (tractor) SH16 Bain 124,159 MT | Parking in specific
' period
. SDAE in service
\ Disc plow . . . .
25 | Land preparation | 10/11/2011 (ractor) SP 373 Bain 185,672 MT | Parking in specific
period
SDAE in service
. Trailer f; BON-AR , o
26 | Land preparation | 10/11/2011 rarer or - Mso71 355,637 MT | Parking in specific
tractor T period
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ENTREGA DE EQUIPAMENTO

PROJECTO: Projecto para melhoramento da Produtividade do Arroz no Sistemma do

Regadio do Chikwa (PROMPAC), JICA

Por meio deste documento certifica-se que a ACA “Agéncia Japonesa de Cooperaglio
[nternacional™, entregou o equipamento do¢ Projecto "PROMPAC™ mencionado na lista
abaixo & Direoglio Nacional de Exteasdio Agriria, Ministério da Agriculiura {(DNEA,
MINAG) na sua qualidade de heneficidric do Projecto.

Lisia de Equipamentos(1)
Description/Name Specification
of EquipmentGoods * Standand
Bumber Quantity
. . Nissan Hardbody
: Project Vehicle AAYISIMPAAY IEIMP 2
R o HP Laserjet P20854 2
momeer Duplex Printer
) HF Laserjet C1515N
i Printer Colour Pri 1
- Howia
¢ Project Matorbile XL1255DK/XL1258 3
5 Deakiop Computer HP 500B Denk;:o&gg [mtel Pentium 2
3 Laptop Comparter HP-PROBOGK 45202 1
7 Projector Acer-CES9tB l
g Projector SONY EX- 100 L
9 Copy Machine Cancn ir20251 L
(0 Rotavats NIPLO ROTARY TILLER I
. SUGANO
It Chisel Plow MSCEPSL |
12 Water Pump CHANGFA CWDIOOLE 4" H
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Lista de Equipamentos(2)
Description/™Name Specification
of Equipment‘Goods + Standard
Number Qummitity
CHANGFA
) Water Pump CDWEOLE 3° 1
14 Rice Mill Machinery Yanma YMM 20 2
. Yama YZC-D
15 Power Tiller 10,5hp 2400 2
16 Trailers for the Power Tiller Yonumar MW300 P
John Dhecre
17 Tractos 10-8503 1
1 Dises
] Disc Harvow for the Tractor SHI6 1
, 16 Discs
19 Disc Plow for the Tracioe SP 33 1
20 Trailer for the Tractor M3071 1
3 wns

G W e

Sr. Katsuyashi SUDO St. Fefnando MAYIE
Represemiante residente de ecritdrio da Director Nacional de Extensdo
JICA em Mocambigue Agrdria, Ministério da Agricuitvra

Maput, 19 de Septembro, 2014
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®  6-1 Result Report
® (-2 Transplanting Demonstration field
(2™ year and 3" year)

®  6-3 Irrigation and Water management






6-1 Result Report

Activity code:1-1/11/14
Title of activity
Examination and development of effective extension methods
Activity realized
a) Collection and analysis of documents of current extension methods.
b) Hearing of opinions of farmers
¢) Propose of possible alternative methods (farmers to farmers’ diffusion)
Responsible person: SDAE/DPA Gaza/JICA
Objectives
To introduce accessible extension method
Methodelogy applied
a) Hearing the current extension methods at SDAE and farmers.

b) Field survey and study the current rice farming of small scale farmers.

¢) On the job training (OJT) of farmers through operation of model farms in farming support group.

Results obtained

a) Estimation of production cost of traditional/improved rice cultivation

Land preparation

Field work . Fuel
i Operation cost .
Type of work performance consumption
(Mt/ha) o
(hr/ha) (litrhr}

Land preparation

. . . Field work performance: 7.6 dayssha (all work of plowing. harrowing,

low 7.6 237178 N

Plowing (animal traction) 3 plotting included), Field survey, Field survey DS. 311, D12, R13, 2014

i . Field work perfomunce: 4.9 days/ha ¢all vperstion inciuded), Field survey
Plowing (disk plow, tractor) 49 237785 na. D5. D1 DI2.R1-3, 2014

i ) All work of plowing, harrowing, plotting included, Field survey D5, 1211,
Plowing (manual work) 5400 3.100.67 D12, R1-3,2014
Harrewing (animal traction} n.a. 1,292.31 - Field survey DS, D11, D12, R1-3, 20)4
Harrowing {disk harrow, tractor) n.a. 1,177.23 n.a. Field survey 2014, Field survey D5, D11, D12, R1-3. 2014

. . Tractor: JDSS03 75HP. chisel plow: SGANO MSCEPSL, widlh 220em, Field
39 B13.54 .
Chisel plowing {tracter) 18135 391 test 20132044
. Tractor: JI5503 75HP, rotary cultivator: NIPLO MXK2000{width 2m}
Rotary cultivation {tractor) 36 3,504.47 795 Field test 20132014
Ploiting {animnal traction) na. 564.71 . Field survey DS, D11, D2, R1-3, 2014
Pletting (twactor} na. 778.34 Ra. Field survey 2014, Field survey D35, D11, D2, R1-3, 2014
iifer: 7C-1D10. b ine . Figl 5
Puddling (power tiller) 175 2.503.72 076 Power tiller: Yanmar YZC-D10.5HP {leveling work included). Field tes)
2013/2014

Puddling (manual wark) n.a. 2,800.00 - Wage: TOMu/cantero, Fied survey (IDS), 2012

Naote Number of cantero/ha {2014 farmers survey)
Transplanting: 100 cantero/ha, D5 FSG 132 canterotha
Direct sowing: 40 canterotha
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6-1 Result Report

Cultural practice

Field work Toial cost
Tvpe of work performance Wage Retnarks
{Mvha)
(Men*Hous/ha)
Sowing/trans planting
Sowing (broadeasting ) 1.2 il 220,00 Field survey D5, D11, Di2, R1-3. 2014
L N ) Manual seeder 4 rows (width lm), hili to hill: 15 cm, row o row: 25 em, 2
Sawing (line sowing by manual seeder) 36 151.96 - persons/seeder, Field test 2013/2014
I'ransplaming (line planting) i73 100 2.162.50 20 cmx 25 cm, 3 seedlings/hill, Field test D3, D6, D11, and D12,
Nursery preparation
. Field test, EAC field, Sperson x 7 hours {keveling, irrigation canal making,
Numse ¢ flood nursery 1000 875.00 . .
ursery prepasation (flood numery) I nursery making), nursery for 0.5 ha of main fied, 2013
Numsery preparation (tradivional) 17.0 64.0 354.88 Field survey D3, DI, D12, R1-3, 2014
Seed selection 30 100 37500 Field test, 6 persons x2.5 hours, nursery for 0.5 ha of main field, 2013
Field test EAC field 4 hours, for ). in field,
Sawing and seed covering (nursery) 32 100 460.00 2;’131 tes icld 4 parsons x4 haurs, nursery for 0.5 ha of main fie
Uprauting scedliag 4 100 4150 Field test D5, D6, D11, and D12, Variety verification plots, 2013
) . Field test, EAC field, 1 person x 10 days (after seed sowing), nursery for 0.5
Bird sca : 20 150 3.000.00
Sird scaring (nurscry ) ¥ ha of main field, 2013
5 . Wage unit Mt/ha/person, average period: 56 days. Field survey D5, D11,
st 1.293 2, 318
3ird scaring, 200 6.318.55 DI2.R1-3, 2014
Fertilizer application aad weeding
Fertilizer application 68 200 340 Wage: 200 Mt/day/person, Field survey DS, D11, D12, R1-3, 2014
Weeding (herbicide) 17 218 587 Wage: 218 M/day/person, Field survey DS, D11, D12, R1-3,2014
Weeding (manual. direct sowing) 192 §2 3698 Wage: 82 Mt/cantero, Field survey D3, Dil. DI2.RI1-3, 2014
Weeding (manual, iransplanting) 383 43 3,347 Wage: 43 Mt/cantero, Field survey D5, D11, D12, R1-3. 2014
Harvesting (manual)
Culting 508 62 5816.66 Wage: 62 Mt/cantero. Field survey DS, D11, Di2, R1-3, 2014
Camying paddy for threshing 201 100 1,199.49 Wage: 100 Mt/day, Field survey D5, Dil, D12.RI-3, 2014
Packing thag) 530 100 66.25 Yield: 3 tonsha, Field test D11(verification plot), 2013
Threshing 154 123 3.647.20 Wage: 123 M/day, Field survey DS, D11, D12, R1-3. 2014
Harvesting {combine harvester)
C'ombine harvester 2 na 3.400.00 2 hour/ha, Field survey D35, D11, D12, RJ-3, 2014
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Material
Quantity per ha Thit pri
Material Unit price Total cost Remarks
Amount ] Unit M)
Seed
Transplanting (random planting) 100 kg 34.00 3.400.00  |Subsidized price (SDAE): 17 Mtkg
Field test D5 and D6 (veritication plot}, density : 20em x 25¢m, 20
Transplanting (line planting) 50 ke 1400 L7000 || 9 test DS and D6 (verification plot), density: 2em x 23cm
hills/m™ germination: more than 80%
Broadcasting {direct sowing) 200 kg 34.00 680000  [Field survey Diland D12,2013
Broadeasting (direct sowing) 150 kg 34.00 5.100.00 Figld 1est, EAC field, 2013
. . . . M anual seeder: 4 rows {width Lm), hill to hill: 13 cm. row 10 row: 25
[ direct : 100 3 X A400.00
ine sawing {direct sowing) & 3400 3 em. 2 persons/seeder, Field test D11 and D12, 2013
Fertilizer
Improved technique 2 bag (50 kg) 1.550 3,100 Urea 100 kgha, Field survey D3, D11 DI, R1-3, 2014
Traditional technique 0 - 1,550 o Neo fertilizer application or 25 - 50 kgha
Herbicide
Propanil {MT/201it.) 8 il 200 1,600 Price: 4,000M1/20lit, Fiek survey 15, 1311, 112, R1-3, 2014
MCPA (M 1720 li) 4 lit 180 720 Price: 3,600M 1/20 lit. Field survey D3, D11, 1212, RL-3, 2014
Ronster 2 lit 500 1,000 Price: 2,500 MU/S lit, Field survey D5, D11 D12 RI1-3, 2014

b) Field performance and agricultural machinery

Puddling
Power tiller: Yanmar YZC-D
Sample Place Date Aream’ Wnrkjnlg piglmr:e e\:ﬁ:;:r]ii ratio(f?:ea:olul consl::r;l)tion wsz;tl;g Remarks
number hour {min) {ha‘hour) | {hourtha) ions (lit/hour) (kavhour)
1 |DIl 14 Dec. 2012 | 1,200 68 .11 5.44 - na. 246 No leveling
z ID12 15 Dec. 2012 291 88 0.06 16.46 - n.a. n.a. No leveling
3 ns 18 Jan. 2013 780 75 0.06 16.03 - n.a. na. No leveling
4 |D6 9 Jan. 2013 1,078 78 (0.08 12.06 - 076 1.74 No leveling
5 |De 9 Jan. 2013 1,078 65 0.10 10.05 - na. na. Leveling
6 |EAC 20Dec. 2012 500 88 0.00 29.33 - n.a. n.a. puddling +leveling
7 |EAC(Nerica) {20 Dec. 2012 460 86 0.03 3116 - 0.76 n.a. puddling +leveling
1 EAC (variety} |14 Dec. 2013 600 i 0.05 21.67 - 0.77 122 Puddling and leveling
2 EAC (Langa) [9Jan. 2014 2,100 145 0.09 11.51 - na. - Puddling and leveling
Av, 0.07 17.52 0.76 2.14
Median 0.06 16.03 0.76 222
STDEV 0.03 816 001 0.37
Av. 0.06 10.80 0.38 1403 No leveling
AV. .05 2342 0.76 2.22 Puddling and leveling
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6-1 Result Report

Ratary cultivation
Tractor: JD5503 75HP

Rotary cultivator; NIPLO MXK2000 (widsh 2m}

i rk | Fi ok Fuel Workin
Sample Area Working Field wo mld. wo Gear ratio bt arkng
b Place Date 3 b = |performance} efficiency Vol consumptien speed Remarks
number m our{min) * 4 moury 1 (hourhay | TVOMHORE | ivhour) | (kahour)
1 BN 10 Nov. 2012 3,658 7.0 0.30 328 A1/1500mpm n.a. n.a. B
2 18] do 3,999 81.0 0.30 338 A1/1500mpm na. na. -
3 Dt do 3472 67.0 031 322 A1/1500tpm n.a n.a. -
4 D1l do 1,245 260 0.9 348 n.a. n.a. n.a. Operated by Sitoe
5 D12 14 Nov. 2012 5,004} 123.0 024 4,10 A1/2400pm 8.68 n.a -
] Ds 29 Nov. 2012 4,224 69.5 0.36 274 A/ 2000rpm n.a. 192 -
7 D5 28 Nav. 2012 2,8% 421 0.41 242 BI/1500rpm n.a. 1.90 -
8 EAC |- 5,000 580 0,52 1.93 n.a. 9.31 4.68 By Lzuka
9 (DN 7 Nov, 2013 4.800 245.00 0.12 851 A 1/2000rpm 6.05 1.88 2 rotary cuitivation
0 (D12 15 Nov. 2013 4,960 166.00 0.18 3.58 A 1/2000rpm 7.01 283 2 rotary cultivation
11 Di2 28 Nov. 2013 1,800 87.00 0.12 8.06 A1/2000rpm - 2.69 2 rotary cultivation
12 D12 29 Nov. 2013 1,800 44.00 09.25 407 A1/2000rpm 4.9 2,68 1 rotary cultivation
13 D11 4 Iec. 2013 1,800 4490 6.25 4.07 A1/2006rpm 8.86 271 2 rotary cultivation
t4 |1 4 Dec. 2013 1,800 48.00 0.23 4.44 A1/2000rpm 8.13 2.69 2 rotary cultivation
15 |D5 10 Dec. 2013 1,275 46.00 0.17 6.01 A 1/2000tpm 6,65 272 2 rotary cultivation
16 1D5 10 Dec. 2013 1.275 19.00 040 2438 A 1/2000pm 11.68 275 1 rotary cultivation
17 Ds 10 Dec. 2013 1,445 24.00 0.36 2797 A1/2000pm 8.25 2.83 1 rotary cultivation
18 |Ds 10 Dec. 2013 1,360 49.00 0.17 6.00 A1/2000rpm 8.69 2.79 2 rotary cultivation
Av. 0.28 3.62 795 270
Median 0.27 3.78 825 27
STDEV .11 1.88 197 070
Land preparation Chisel plowing
Tractor: J05503 75HP
Chisel plow: SGANO MSC8PSL, width 220cm
Sample Waorking | Field work Working Gear rati Fuel Working
nﬁer Place Date Areant’ hour performance | efficiency ; " 0 consumption speed Remarks
e tmin) | (hahour) | (hourha) | TYOMHONS (livhour) | {kmvhour)
1 D11 21 Nov. 2012 § 4,950 45.00 0.66 1.52 B¥n.a 330 6.00 After disk plowing,
Twice (no plowed
1 |be 2INov. 2012 | 4,224 81.38 031 3.21 A3 1500rpm n.a. 285 field)
Twice (no plowed
3 (DS 28Nov. 2012 | 2,896 57.98 0.3¢ 334 A3/ 1500rpm 433 3.10 Feld)
Two plowing, no
1 4 Nov. 201 4, 2 1 A 4, K .
4 D1 ov 3 ,800 222 0.13 771 AJ, 1500rpm i} 1.62 disk plowed feld
Av. 035 394 3.9 339
Median 0.31 327 4.11 208
STDEV 022 2.64 0.54 1.85
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Summary
Lme sowing by manual seeder
Specification: 4 rows sowing, width 1.0m, row 10 row distance |5 cm, hill 10 hill distance 15 cm, seed rate 100 kg/ha

Field performance data

. Working | Working | Field work | Fieldwork § Seed
Sample Working . Number .
number Place Date hour {min) arca speed |[performance} efficiency Fseed covering Remarks
( (m:) (kr'hour) | (hathour) (hour/ha) ot seeder (%)
1 DIl 10 Nov. 2012 103.0 3.829 276 0.22 4.49 2 94.8 |one rotary
2 Dl2 23 Nov. 2012 338 388 223 0.22 5.59 2 95.5  |one rotary
3 D5 30 Nov. 2082 43 181 253 0.25 4.00 2 97.2 |one rotary
4 D6 1 Dec. 2012 21 9% 2.94 0.29 3.68 2 97.8 lone rotary
5 D11#1 8 Nov. 2013 26,0 975 in 0.23 4.44 2 91.9 jone rotary
6 Di12#1 15 Nov. 2013 29.0 1,628 3.14 0.34 297 2 94.3  |one rotary
7 |Dize2 [28Nov.2013 270 1.560 456 035 288 ! . |fworoanine
coverage count (rain)
8 [pi2#2’t [28Nov.2013 70 240 436 021 486 2 AT
coverage count (rain)
9 DIZ#3 29 Nov. 2013 24.0 1.800 4.01 045 222 2 97.0  |Plo1#3 two totary
10 [Di1#2 4 Dec. 2013 29.0 1.306 3.56 0.37 2.69 2 96.6 |Plot#2, one rotary
11 DI11#3 4 Dec. 2013 250 1,800 4.03 043 231 2 96.8  |Plot#3 one rotary
Piotit]1 one rotary,
12 |D3#i 10 Dec. 2013 18.0 1,275 4.39 043 235 2 95.3
Macassane
Plot#2 one rotary
H . 21.0 1.275 4.40 0.36 . 95. '
13 |Ds#2 10 Dec. 2013 2.75 2 5.2 [RGA 409
Plot#3 one rotary .,
14 (D343 10 Dec. 2013 23.0 1,445 382 0.38 2.65 2 94.0
Farox
15 |Dswa 10 Dec. 2013 210 1360 412 039 257 2 gsg |Plothd.oncrotary,
Alvorada
i6 DIt 10 Nov, 2012 103.0 3,829 2.76 0.22 4.49 2 948 |one rotary
17 |Dl2 23 Nov. 2012 338 888 2.23 0.22 3.59 2 955 |one rotary
18 D5 30 Nov. 2612 4.3 181 2.53 0.25 4.00 2 97.2 |one rotary
19 |Dé 1 Dec. 2012 2.1 96 2.94 0.29 3.68 2 97.8 |one rotary
Av. 34 0.31 3.59 2.00 95.7
Median 3.31 0.29 368 955
STDEV 0.81 0.08 1.10 1.55
Nete: * 1icaluculated as 2 seeder work {1 seeder delayed initiation)
Rice milling machine YMM 20
Capacity: 500kg/hour
. ) . . , Actual
Samol Workin Processed | Working | Working Fuel Fuel Theatrical | Processing o
a"nx ¢ Place Date . o h e paddy |performance | efficiency |consumed [consumption| processing | efficiency pr;?f“ 8| Remarks
number our(hour) | ) tgh) | thourkg) | (i) | (ivhours |capacity(kg)| (08ey | € ‘(c;;"y
0
1 Massavasse {July 2012 73.92 12,882 174.27 0.0057 122.11 1.65 36,960 25872 49.8
2 do August 2012 46.67 11,715 25102 0.0040 120.60 2.57 23338 16,335 .7 -
3 do Sep. 2012 28.4 8,633 303.02 0.0033 80.00 281 14,245 9972 86.6 -
4 do Oct. 2012 3253 5,438 167,17 0.0060 80.79 248 16,265 11,385 478 .
Av. 22387 0.0048 100.72 2.38 nm 15,891 64.0
Median  212.64 0.004% 100.39 2.53 19,800 13,860 60,76
STDEV ~ 65.00 0.0013 21.49 0.50 10274 kAL 18.57
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¢) Operation cost of machinery

I'ype ol'work

Rotany cuitivation

Chiscelplow cultivation

Puddling by power tiller

Manual seeder

Namwe of machinen

Field work performance thachour)
Field work efficiency thourhay
fuelconsumption  {litsh)
Useful lile fycars)

Annual lixed cost ratio (%)
Price ol muchinery (Mt
Fixed cost (Mt/year)
Varable cost iMUhay
Warkable area thadyear)

Waorksble hours/vear

Operation cost (M‘ha)

NIPTO M XK 2000
0.28

2625
390543

251430

SGANO MSCEPSIL
0.35
3.94
3.91
5
26,23
300457
218,360
K86
235

G0

1814

Yanmar YZC-D
0.07

21.67
218,120
47.266
1,122

720

2,504

Chokwe nade

0.31

24.00

Note

(1 Uselub Ble dvears g tractor (D303 75HP) 8 vears, unite price: 730, 000 Mt.

(2} Workable are of rotary and chisel plowing: 120 days (Ocl.wo Jan., 30 days/moenth, 8 hours/day )

£3) Waorkable arcu of puddling and manual seeder: 90 days (Oct. to Dece., 30 days/month, 8 hours/day )

¢) Technical problems of field management of rice cultivation are identified. (seedling age and planting

density in transplanting,

Effect of seedling age on yield

Filled spikelet

1060 grain

Treatment il Paniclesnr Spikelet/panicle Spikelet/m’ ) . Yield (1/ha)
(%) weight (g}
Improved (average) 36.3 273 1076 29,004 47 264 568
03305 0.809%* 0.456ns 0.810** 0.47ns 0.15Ms -
Iraditional (average) 35.8 236 109.5 26,285 769 27.05 5.36
0.062ns 0.800%+* 04320 0.949% 0.619ms 0.26%n5
Comelation coeflicient: ** significant at 1 % level, * significant at 5% fevel. ns no significant
Cftect of land preparation method on yield
- . e . - Filled 1000 grain
I'reatiment T aniclein Spikelet/panicle  Spikelet/nr = Yield (t/ha
1Lty Panicleint  Sp panicic  Spikelet/m spikelet (%) weight () {t/ha)
Power tiller {average) 0.2 315 105 32,920 76.2 2397 6.51
Manual {average) 0.0 el 112 24692 79.2 2713 3.26
(.56]* 0,795+ 0154ns 0.155ns 0.1540s £.377ns -

Comelation cocflicient: ** sigaificant at | % level, * significant at 3% level ns no signiticant
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d) Introduction of promising variety

Results of productivity at 3 location across the vear

L Location Average vield
Variety — .
FAC DI D12 (ton‘ha) location Yield {ton ha)

Alvorada 7.92 483 34 6.05 abc EAC 685 4
Farox 547 4.52 340 313 d DI 487 ab
1RGA 409 361 512 515 3.29 bed Di2 562 b
ITA3E2 SO IR R 6.32 a Significant at 1% level, €.V, 9.3%
Macassane 7.36 4.73 6.23 6.11 ab

Significant at 1% level, C.V. :14.5%

Yield of variety across location

Lt AL

Bl vcanon |3

boeatien D12

6.0
LE. .00
3
-
240
000 - i
Al orada Fares IRGAA9 TTASY Nacussane
Yield vonha) of varicty
&
OO0

a

4.00

=
-

200

0.0

Alvorada Farox JREGAMY A2 Mucassane

* No significant difference among Alvorada. ITA312 and Macassane

* Farox and IRGA409 lower than 3 varieties mentioned above

- Different response of yield production of 4 varietics observed

» Higher yield production of Alvorada,ITA312 and Macassane observed in EAC than other 2 location

* No significant yield difference of Farox and IRGA409 observed among 3 location
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Report

e) Yield and yield components

Results of correlation and multiple regressions between yield and yield components

+ Caorrelation analysis between yield and yield components

Yield (ton/ha) vs hill/m?

Yield (ton/ha) va panicle/m-=

12.00 . R 1200 — - 3
y = 0.1467x + 14183 .y =0,0083x +3.1735 ?
10.00 RA=— 5338 7~ 1000 - —R=Biedd———
E 8.00 g 800
2 600 2 600 -
= =
2 -
= 4.00 =~ 400 i—
2.00 200 -
.00 s e 00 —mm———— —— - e
0.4 20.0 40.0 60.0 ] 200 400 600 800
Spikelet (x10%)/im? Panicle/m’
Regression statistics Regression stalistics
Multiple correlation R 0.7306 ** Multiple correlation R 04054 **
Multiple correlation R? 0.3338 Multiple correlation R? 0.1644
Correction R 0.5320 Correction R 0.1612
Standard error 1.1208 Standard error 1.5006
Observation number 263 Obscrvation number 263
Yield (ton/ha) vs filled spikelet (%) Yield (ton/ha) vs 1000 grain weight
(g)
12,04} e e
12.00
1000 | }'7005(” X }0(’(’3 - ¥ = 0.1789x + 0.8123
' | R* = 01206 ., 10.00 R=6:0396
g 8o ' | T 800
=3 i E
=] ,
2 6.00 i __2' 6.00
= ! ] )
El ; [
= 400 Lo 2 400
2.00 - Do 2.00
i ! . : i
0.00 ! i | .00 - .
20.0 400 600 800 1000 ' i 15.00 20.00 2500 30.00 35.00
Filled spikelet (%) . 1000 grain weight (g}
L
Regression statistics Regression statistics
Multiple correlation R G.0473 ** Multiple correlation R 0.3473 **
Multiple correlution R (.1206 Multiple correlation R® 0.1206
Correction R 21173 Correction R? 0.1173
Standard error 1.539%4 Standard error 1.5394
Observation number 263 Observation number 263

* Multiple regressions between yield and yield components

Multiple regression

Panicle/m’

Spikelet (x103)1n13
Filled spikelet (%)
1000 grain weight (g)

-5.0
66.3
26.7
12.0

d) Result of cost/benefit performance of rice cultivation techniques
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Cost/benefit analysis data
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6-1 Result Report

Cultivanion | Technology Variable cost Yield Umss‘benu!'u Nt hc’neﬁl - . anf:;ﬂ
Num. method level N Variety [-.“:; {tonha) (EJB] :;\‘[5) A N Retum
Ix ¥ Mohay (10 Mrha) [ (x 10" Mtha) (MRR}
FAC) 1P Improved  |Alvorada 34.40 792 6731 3292 - - -
EAC2 Tr Improved  |Farox 34.40 547 46.52 12,12 -
EACS i Improved  [IRGAS09 34.40 .61 47.65 13.20 - - -
BACY ip Imprived  [ITA3I12 34.40 7906 67.14 3274 - - -
EACS e Improved  [Macassane 34,440 736 62.56 816 -
13357 IRG Traditional  [No FSGITAIEY 32.50 29 1295 -9.35 - - -
1563 ip Traditional  [No FSGUTA312) 30.68 280 23.80 -6.88 - - -
363 e Traditional |No FSGiITAIE2) 30.68 2.60 2200 -8.58 . -
1559 ir Traditionat |No FSGTTAILL) 2811 250 2125 -6.86 - - -
NsH% B Improved  IFSGUTANZ) 26.75 4.30 36.53 G.80 - - -
N5y 1 Improved  [FSGUITA3L2) 26.75 130 28.05 1.30 - - -
Dil-3 i.5 fmproved  |IRGA409 22,89 444 3778 14.88 - - -
D11-5 s Improved  [ITA3R2 1289 5.34 43.36 2247 - -
D3-1 15 Tmproved  Macassane 21.89 645 4R35 3296 114 112 0.99
5.3 [ Improved  [IRGALDD 2189 183 3259 10.70 - -
15-6 15 Tmproved A lvorada 21.89 4.87 41410 19.51 - - -
D=1 15 improved  [Alvorada 21.89 6.03 51,435 20.56 - - -
1212-1 15 Improved  HITA3L2 21.89 4.89 41.58 19.64 - - -
112 15 fmproved M acassane 21.89 148 2957 7.67 - - -
1712-3 15 Improved  {larox 2189 3107 43.93 220 - - -
D52 ne Tmproved  [Mucassane .75 594 5049 2974 - - -
1254 B¢ Improved  [IRGA409 075 4.60 ELRR 1836 - -
125-5 B¢ Improved  |Farox 2073 609 3175 3100 - - -
3.7 L8 Improved  |Alvorada 075 5.02 42 69 21.89 - -
D11-2 [} Inproved  |Alvorada 20,75 619 52.58 31.83 1.26 12.22 9.70)
NIl-4 13 Improved  [IKGAS09 .75 4.36 3873 17.98 - - -
D116 B Tmproved 20.73 397 50.73 2998 - - -
12124 B Improved 2073 563 47 82 2707 - - -
1D12-5 e Iimproved 075 3.4 37,57 6.8l - -
13-4 BU Improved 20,75 4.06 3451 13.76 - - -
D3 He Improved  [FSGUITA3I2) F2.49 4.60 3000 19.61 367 13.34 164
13501 BC Improved [5G TTAY2) 19.49 350 29.75 10.26 - - -
11225 no Praditional [No FSGrilTA312) 19.39 272 2312 373 - -
M2y i I'rditional  [No FSGTTAILZ) 1939 256 21.76 237 - - -
N2 B I'raditional  [No FSGITTAN2) 16.22 264 2244 6.22 - - -
131142 B3¢ Iraditional {No FSG(ITA3LZ) 1583 2.60 22100 627 - -

Nute: eudtivation methoed, 10 transp kunting, BC: Broadeasting, 1.5 Line sowing

App.6-10



6-1 Result Report

Technical components of cultivation techniques

‘Technical

Inproved transplinting

Traditional truesplanting,

tmpros ed direct sowing

Traditional direel sowing

compunent
. . . Disk plow x 1+ disk harow .
Land Disk plaw x1 ~ disk harmow x| Manual plowing and munual S P . “\_' * sk plow x| = disk harrow x
. ) . . I+ rotany cultivation - .
prepunition | ~puddiing ipower tilier) puddling N 2 - plotting
plotting
Sowing ) . Line sowing .
Flood nursery Uplind numsery N Broadeasting
{nurseny) (manuak seeder) =
. . emx2iem, 3 1 seedling. hill. random
Irmsplantmg PR . .
scedings hill, line planting planiing

Seed mite .

N 50 190 120 150

(kg ha)
Fertilizer
application

Weedng

tlarvest

Urea 130 kg 'ha, split
appiication (3 times?

Muanual

Manual

No lettilizer application

Manual

Manual

Urea 170 ke ha, split
applivition (3 times)

Herbicwde application
Propanil: 10 Kt ha

MOPA 3 ichay

Combine harvester

Prea kg ha, allaca time

Herbicide applwation
Propanil 15 Tt ha
MOPA 3 it h)

Combine harvester

Marginal Rate of Return and dominated techniques

Marginal Rate of Return
35.00
A
[
1
3000 ]
11
i
\
25.00 4
1
= 1
H T
= 2000 :
-
- 1
= i
£ 1500 H
= 1
2 f
2 ;
= 1000
4
5.00 ——
Y "\ Tradshomal ransplastng
{ & i OTAN2,FsG.DS)
N .
¢.00
1000 2000 30,00 40.00
Variable cost (x16* Mi/ha)

8. Self-evaluation (accomplishment % as compared with the indicator of PDM): 78 %

9. Observations {problems observed if any)

Flood in 2013 forced the farmers to change cultivation method, from transplanting to direct sowing in D5

and D6 in 2013/2014.

10. Activity in continuation

a) Verification of production cost of rice cultivation

b) Verification of field work performance of agricultural machinery
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Activity code: 1-2/11/14

Title of activity
Training of extension leaders on improved rice cultivation techniques of transplanting.
Activity realized
a) To train extension agents and extension leaders on improved rice cultivation techniques of
transplanting.
b) To Introduce improved rice cultivation techniques of transplanting to extension agents and extension
leaders through OJT conducted at demonstration farms of Farming Support Groups (FSG).
Responsible person: SDAE/DPA Gaza/JICA
Objectives
Important and basic rice cultivation techniques of transplanting are acquired by extension leaders and
extension agents.
Methedology applied
To conduct OJT at the demonstration farms on improved rice cultivation techniques of transplanting for
extension agents and extension leaders.
Resuits obtained
a) Verification plot {introduction of variety) installed
D5: 4 locations, 8 plots {1.13 has), 4 varieties, broadcasting/line sowing by manual seeder

Dé: suspended rice cultivation

b) Demonstration field (ITA312) of FSG field
D3 : 50 filed (direct sowing, 25 ha)
36 : 0 field suspended rice cultivation
Accomplishment: 76% (25 ha/(programed 25 Ha +8 ha)

c) Training of extension agents and FSG farmers
15 courses, 147 participants

Accomplishment: 100%

Self-evaluation (accomplishment % as compared with the indicator of PDM): 65 %

Observations (problems observed if any)
Flood of January 2013 caused severe damage and almost 100% of demonstration plot are destroyed at
early growth stage of paddy plant. DS FSG farmers shifted from transplanting to direct sowing and D6
F5G farmers suspended rice cultivation in 2013/2014.

Activity in continuation
a) Verification of productivity and characteristics of variety
b) Installation of verification plot and demonstration field

¢) Organization of field day
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Reference data

a) Flood damage of demonstration plot in DS and D§ in 2012

Cause ol'damage Famers' imtention
Num of | Fstimuted i 7 i
Block |demonstmati| damoge Mud Washing | Abundon Fray again] - Tray mn‘lr Renzrks
o accunwlation = B next SCARON again
on plot (%o) N out {%a) tield =
{%o} FCUSON (%o}
w3 26 KL IR 100 0 ] 25 9062 Other crop in Apnl
D6 16 100.4 140 0 Q 16 10043 {rther crop in March A pril
D1 13 25.4 [ 0 0 13 100.0 -
D12 ) 0.4 1] 4] 0 10 10048 Shortage ot water
63 540 - - - o4 w0

b} Condition of damaged tield on 15 Feb. 2013

D3: Farmer’s Name: Maria S. Matusse

D6: Farmer’s Name: Valente Mucavel
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¢) Training course conducted

No. ot

Name ol the Course Pate Participants Target Participants Remarks
d won b i Machinery operator of FICEP, o " r it d land .
Lan ! prl.pan\pun y power Lller 1% Ot 2011 4 SDAE and FDA . technician of peration ofpowe iller and land preparation
(O] power tillery EAC by powaer tilker
d ion b o5 Machinery operator af HICEP,
Jand prapuration by tractord 15 Nov, 2001 E] SIAEand FDA L technician of [Land preparation by tractor and attachment
tractor and attachimenty FAC
Basic technigues oltransplanting 25 Nov. 2011 19 Project C/P. exension agent. Busic knowledge ol transplanting rice
rice cultivation - T techaicain of EAC and MIA cultivation
( 4159 Nll‘idy'lﬂ Tlm" scale rice 25 Moy, 2011 1 l':)deﬁ).‘olﬂn agent, techician of Sl scat rice cultivation
cultrvation in Chana FALC and MIA
Mechanized land preparation (OF1 29 Nov. 201 1 1 fadension agent, EAC technian Plowing and rotary cultivation
fand preparation) and FSGmember farmer (20)
i . Isgension agent, EAC technician, . - .
Nursery preparation {OJT) 29 Nov, 30t] 33 P %(L‘I::‘;-nh‘:':‘;'mmn (15; il Preparation of numsery and seed sowing
gl 2 g B s (L
) . - Fsaension agent and technician  |Mechanized rice cultivation techniques and
Mechanized rice cultivation 51ec 2011 13 o ;TJ\(, &€ chiet rintenance ul'n:achli‘;::l:; ¢ 4
i3 ~ .
lechnigue tor high yielding of
trans plunting rice cultivation 1S Pee, 2011 12 praject C/P, extension agent, Yiclkd survey, yeild component, highyielding
’ - - technicain of EAC and MIA techniques
Landpreparation for transplanting I'xtension agent, EAC technicain,
rice cullivation (OJ1 puddling) 19 Dec. 2011 12 FSGomember farmers (200 Puddling by power tiller. leveling of fiekl
Transplanting of transplanting rice Exiension ugent, EAC technicain,
cultivation {OJT transplanting ) 19 Dec. 2011 32 FSG member farmers (20) Line planting, plant density. quality of
o . seedhng
. ensi i \..‘« e " ‘V'V‘l chi S LETIS It i u issinge varety
Fickl day of varicly 23 March 2017 61 Lixtension agent, Fammers of 1211 ariety s.h;_mult.n? |_1|c5‘0l Promissing v \I’k.l-}
D12, 15 and D6 at 121 varety verification plot of transplaning
Variety chiracleristivs of promissing . . . o . . R
el raTelenstics o P " ¢ Exension agent. FSG farmers of  [Results of variety trial and characterisitics of
variely for transplanting rice 0 July 2013 27 L .
- 1, D12, 15 and D6 promissing variety
culivation
N - . . . _ [Lecture of improved rice cultivation
Improved rice cultivation . Extensionagent, Lider famers of N g B N .
.l 7 Feb. 2014 18 . techniques ¢Ftransplanting and direct sowing
techniques FRG by C/P
1 1;1:! d 1y uitransplantingrice 11 March 2014 39 1S member farmer o D5 and D6 le'.lt.ly c_hamcter}s ics .nf promissing varity
cultivation at EAC field (variety trial plot)
Variety characteristics and grain production
Improved rice cultivation . FSGmember farmers of 1¥5, 34, Of:prOlI'IjﬂiSI‘ng va.riely (.)f l-ranspla.nung‘lre‘sull
i “n 3 duly 2014 65 oIl 4 DI2 of verification of promissing variety ofdirect
. . ,an 2 . . . -
technigues @ sowing. and yicld of demonstration plot of
direct sowing
417

Note: *(1) and (2) overlaped with direet sowing training

Activity code: 1-3(1)/11/14

Title of activity

Establishment of demonstration farms for transplanting with initiative of extension leaders

Activity realized

To demonstrate improved rice cultivation techniques of transplanting recommended by the project for the

further dissemination.

Responsible person: SDAE/DPA Gaza/JICA

App.6-14



6-1 Result Report

Objectives

To demonstrate farms improved rice cultivation techniques of transplanting at D5 and Dé.
Methodology applied

Following activities are carried out for the establishment of demonstration farms for transplanting;

a) To review field condition of each FSG farmer of D5 and Dé

b) To conduct follow-up activities of field management of FSG members

¢) To demonstrate improved rice cultivation and promising variety.
Results obtained

a) Verification plot {introduction of variety) installed

D3: 4 locations, 8 plots {1.13 has), 4 varieties, broadcasting/line sowing by manual seeder

D6: suspended rice cultivation

b) Demonstration field (ITA312) of FSG field
D5 : 50 filed {direct sowing, 25 ha)
D6 : O field suspended rice cultivation
Accomplishment: 76% (25 ha/(programed 25 Ha +8 ha)
¢) Training of extension agents and FSG farmers
15 courses, 147 participants
Accomplishment: 100%
Self-evaluation (accomplishment % as compared with the indicator of PDM): 77%

Observations (problems observed if any)
Flood of January 2013 caused severe damage and almost 100% of demonstration plot are destroyed at
early growth stage of paddy plant. D5 FSG farmers shifled from transplanting to direct sowing and Dé
FSG farmers suspended rice cultivation in 2013/2014,

Activity in continuation
a) Verification of productivity of demonstration field
b) Verification of productivity and characteristics of variety

¢) Organization of field day
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Reference data

a) Farmers’ preference of newly introduced variety (2013)

Farmer's preterence Criteria (num of farmer)

Variety ::Tn:rof % Mj;t;fty Price Yil;{lidgil;g Pala[;xbilil Cratin size l’z:t;i:\le Other
Alovorada 5 238 1 2 S 2 3 1 {
Farox 3 14.3 ] 2 2 0 2 0 g
1RGA 409 4 194 1 4 3 L 1 0 |
I'Ta 312 1 524 3 4 7 i 2 1 V]
Macassane 13 619 0 3 g 0 2 3 1

5 15 23 4 10 5 3

Note: * 1. Total num. of fanmer answered: n = 26

Activity code: 1-3(2)/13/14
Title of activity
Fstablishment of demonstration farms for transplanting with initiative of extension leaders. (variety trial
for transplanting rice cultivation)
Activity realized
Installation of verification plot of variety for transplanting rice cultivation
Responsible person: SDAE/DPA Gaza/JICA
Objectives
To identify adequate variety for transplanting rice cultivation in the project area
Methodology applied
a) Experimental design: RCBD with 3 repetitions, Sm x 6m (30m2/plot) in EAC experimental field
b) Treatment: 6 varieties, Macassane, Vembe, IGRA409, Farx, Alvorada , ITA312
Results obtained
Variety experiment installed in EAC experimental field in 2013 an in 2014. Trial in 2103 was destroyed by
flood but productivity and variety characteristics were analyzed...
Self-evaluation (accomplishment % as compared with the indicator of PDM): 100 %
Observations (problems observed if any)
Flood of January 2013
Activity in continuation
a) Verification of productivity of demonstration field
b) Verification of productivity and characteristics of variety

¢) Organization of field day

Reference data

Result of variety trial (2014)
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N Panicle per | Spikelet per Spik¢|€l Filled spikelet ]0(?[) grain | Shartering Yield | Numberofdays|  Date 30%
d hill panicle wim? %) weight (2) (") (tonha) | o 30% heading heading
Alvorada 12.5 1339 ab 34.0 86 ¢ 266 bed 232 792 a 98 Feb. 12
Farox 129 1379 2 40.6 99 b 280 ah 161 h 547 abd 125 March. 11
[RGA 409 L9 7 ab 343 049 g 255 d 6.3 b 561 abg 1 Feb. 25
ITA3I2 123 149.1 ab 36.6 926 a 258 d 174 b 790 a 1 Feb. 25
Muacassane 13.8 197 b 333 926 ub 283 a 0.0 b 136 ab 104 Feh, 18
Vembe 129 986 ¢ 238 813 ¢ 275 abg 66 ¢ R i Jan. 22
Significance ns 1% ns 1% 1% 1% 1%
CV{%) 8.2 0.1 14.1 1.3 1.8 .7 130

a) Low yield of Vembe is due to less number of spikelet/m2 and low percentage of ripening ratio and low
thresh ability

b) There was no significant difference in yield among Alvorada. 1TA312, Macassane, IRGA409 and Farox

¢) Macassane and Farox are big grain type. ITA312 and IRGA409 are small grain type

d) High ripening ration was observed in IRGA409, ITA312 and Macassane.

¢) High thresh ability was observed in Alvolada.

Reference data

Variety trial EAC (2014) Fieid day EAC variety trial, March 2014

Activity code: 1-4(1)/11/14
Title of activity
Training of farmers on improved rice cultivation techniques of transplanting with initiative of extension
leaders.
Activity realized
Extension leaders disseminate improved rice cultivation techniques of transplanting to other farmers
through demonstration farms of FSGs.
Responsible person: SDAE/DPA Gaza/JICA
Objectives
Extension leaders play important roles in disseminating improved rice cultivation techniques of
transplanting.

Methodology applied
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Following activities are carried out for the training of farmers on improved rice cultivation techniques of
transplanting,
a) Extension leaders explain about the recommended techniques to other farmers at demonstration farms
of FSGs.
b) To conduct OJT on the recommended techniques at demonstration farms of FSGs.
Resulis obtained
a) 2013: Demonstration filed, D5 26 plots (13 ha) and D6 16 plots (8ha), of 2013 have been destroyed by
flood of Jan. 2013.
by 2014
- Demonstration field (ITA312) of FSG field
D5 : 50 filed (direct sowing 25 ha)
D6 : 0 field suspended rice cultivation
Accomplishment: 76% (25 ha/{programed 25 Ha +8 ha)
- Training of extension agents and FSG farmers
(a) Field day of variety characteristics of promising variety at D11 variety verification plot of
transplanting, , 22 March 2013, 63 participants{extension agent, farmers of D11, D12, D5 and D6) at
D11 variety verification  plot of transplanting
(b) 15 courses, 147 participants
Accomplishment: 100%
Self-evaluation (accomplishment % as compared with the indicator of PDM): 100%
Observations (problems observed if any)
Flood of January 2013
10. Activity in continuation
a) Verification of productivity of demonstration field

b} Organization of field day

Reference data

Field day organized for transplanting and direct sowing rice cultivation

Activity code: 1-4(2)/13/14
Title of activity
Training of farmers on improved rice cultivation techniques of transplanting with initiative of extension
leaders. (Demonstration of variety for transplanting rice cuitivation)
Activity realized
Installation of demonstration plot of 6 varieties for transplanting rice cultivation
Responsible person: SDAE/DPA Gaza/JICA
Objectives
To demonstrate alternative varieties to farmers in the project area

Methodology applied
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a) Demonstration plots installed {2013);
D5: 13.0m x 8.0m (104m2’/variety, total area 624m?2
D6: 6.0m x 24.0m (144m3)/variety, total area 864m?2
D11: 15.0m x 12.0m (180m”)/variety, total area 1,080m2
D12: 12.5m x 13.0m (162.5m")variety, total area 975m2
+ Varieties: Macassane, Vembe, IGRA409, Farox, Alvorada , ITA3i2
+ Planting distance: 20 cm x 25 cm (20 hills/m™, Fertilizer application: 100 kg Urea/ha
b) Demonstration plot installed (2014)
D5: 4 locations, 8 plots (direct sowing, 1.13 has), 4 varieties, broadcasting/line sowing by manual
seeder
D6: suspended rice cultivation
Results obtained
4 demonstration plots were installed in D5, D6, D11 and D12. Demonstration plot of DS and D6 were
destroyed by flood but demonstration plot of D11 and D12 are survived. Productivity and characteristics of
6 varieties are verified. Productivity and characteristics of 6 varieties are verified. Detail of results is as
shown below. Result obtained in 2014 is indicated in Activity Report of 3-1/12/14.
Self-evaluation (accomplishment % as compared with the indicator of PDM): 54%
Observations (problems observed if any)
Flood of January 2013

Activity in continuation
Reference data

a) Results of demonstration plot in D11

Variety Crain ) ield Pa)n icle I;f:;: 1::]?:; Sp;ic:ﬂ SPTElﬂl s;i(u;gls 1()??0 grain Shul:cring Nu ml:wr of days Fn l.m.: ging,
(tontha)  perhili (cm) cem) panicle 10°m2 %) weight (g) (%a) Heading  Maturity %)
Alvorada 483 a 195 a 232 be 691 be 729 ¢ 2844 ab T4 ed 255 abc 198 be 108 139 (L0
Farox 4352 8 152 ab 199 d 4.0 d 708 ¢ 2133 be 923 a 260 ab 183 be 91 124 10,0
IRGA 409 512 a. 136 ¢ 235 be 662 c 953 a 2581 ab 873 b T ¢ 255 ab 9% 1306 a0
[TA 312 517 a 158 ab 233 b 753 a 864 ab 2817 ab  B79 ab 230 be 140 ¢ 103 136 04
Macassane 473 a 160 ab 254 a 739 ab 952 ab 3031 a 864 abe 279 a 322 9 127 0.4
Vembe 241 b 179 ab 161 e 532 d 473 d 1697 ¢ 69.2 d 237 abe 34 d 73 102 100
CV(%) 12.0 0.2 20 32 9.5 143 73 4.7 13.2
gign]ﬁca‘nce 4 * ¥ & 4 ¥ . LE ] £l L) L)

Note: Severe bird damage was observed in Vembe at maturity stage.

b) Results of demonstration plot in D12
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Orzin Panicle Stem Spikelet Filied

Variety vield Pnnic.ic length kength per Spi‘kelet opikelets IDQG Erain Shatering Numh-crcsfdays-lo [A!di%ing

{tonhay per hill tem) {cm) panicle 10°:m2 %) weight (g) %) Heading Maturity (%)
Alovorada 541 194 ab 228 ab 626 abc 749 ab 2904 ab 1 ¢ 237 b 309 &b 108 140 0.0
Farox 340 158 be 214 b 571 ¢ 711 ab 2232 ¢ 816 abc 233 bec 244 ab 94 127 0.0
IRCA 409 33 184 b 216 b 377 ¢ T ab 27533 abe 906 a 226 be 164 ¢ m 132 0.0
ITA 312 5.89 235 a 208 b 669 ab 638 b 2966 a &8 ab 194 d 318 a 105 138 0.0
Macassane 435 147 ¢ 245 a 682 & R04 a 2348 ¢ 883 ab 280 a 181 be 101 128 g0

CW%) 150 3 37 3.6 7.0 9.4 4.6 21 M8 - - -

Significance ns *& ¥ s * * * ¥ % *

Note: Vemeb was excluded for yield component analysis because of severe bird damage.

c) Spikelet/m2, filled spikelet (%) and 1000 grain weight (g} are important components for high yielding.

Girain yield (ton/ha} vs spikelet 10¥m?

. Fi
Cainyield . Spieleis  Spkelets  TUC o in
Paniclehill A R spikelels )
0.0 - - {tontha} per panicle 10 mt %) weight {g)
v 0 IR49x - 04157 °
84 - Re 03508 W E Crain yickd . 0.0263 0.7262 0 £.5553 03548
Significance ng 1% 1% 1% %

Grain yiled (on hat

WK 500 2000 25000 3000 3500

Spikelet 107m2

Activity code: 1-5/11/14
Title of activity
Training of farmers on irrigation facility maintenance and water management.
Activity realized \
a) To maintain secondary and tertiary canals and drainages by users/farmers.
b) To instruct farmers on water management based on water requirement.
Responsible person: SDAE/DPA Gaza/JICA
Objectives
a} To make farmers understand how to maintain irrigation and drainage canals at the farm level.
b) To make farmers understand proper water management especially for direct sowing rice cultivation.
Methodology applied
a) To grasp the situation of irrigation and drainage canals at project site.
b) To conduct OJT on maintenance of irrigation and drainage canals at the farm level.
c¢) To conduct training on water management based on water requirement.
Results obtained
a) OJT on drainage canal maintenance

* OJT on canal maintenance for FSG farmers and simple leveling for FSG farmers and cantoneiro of
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HICEP: 766 participants
D5: 141, D6: 45, D11: 142, D12: 138, R1: 177, R3: 123
« Elaboration of manual
b) Improvement of tertiary drainage of D5, D6, D11, D12
¢) Study on field and OJT on simple leveling drainage level of D5, D6, D11, D12, R1 and R3
Self-evaluation (accomplishment % as compared with the indicator of PDM): 100%
Observations (problems observed if any)
None
Activity in continuation
a) QJT of canal maintenance

b} Improvement of manual

Reference data

a) OJT on drainage canal maintenance

improvement of tertiary drainage of D5 (July 2012) Farm road crossing drainage of D11 (July 2013)
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b) Result of simple leveling of D5
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™ vear and 3™ vear)
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6-3 lrrication and Water management

Present Conditions of Irrigation/Drainage Facility and Water Use/Management

1) Chokwe Irrigation Scheme {CIS)

The Portuguese colonial government commenced construction of the Chokwe Irrigation Scheme (CIS)
in 1950s (Figure 6-3-1 and Table 6-3-1). Of this scheme, water source is the Limpopo River, irrigation
area was planned about 11,000 ha and design discharge of the General Canal was 21m’/s. Later, the
irrigation area was expanded to about 26,000 ha and the design discharge of the General Canal was
increased to 43m’/s. The General Canal was rehabilitated in 1977 after the independence and new
intake structure was also constructed then. Flow capacity of the deteriorated General Canal declined to
19mY/s in1995 and to 11 — 13m’/s after the large flood of February 2000.

PERIMETRO IRRIGADO DO CHOKWE

Figure 6-3-1 Chokwe Irrigation Scheme (CIS)

Table 6-3-1 Area, Users and Associations

Area (ha} No. of Associations
Sector No. of Users

Total Usable To be rehabilitated Legalized Not legalized Total
Montante 6,164 4,866 2,770 2,480 9 1 10
Sul 18,946 11,891 4,230 4,646 9 2 11
Do Rio 8,738 7.091 1,500 5177 9 3 12
TOTAL 33,848 23,848 8,500 12,313 27 6 33

{Source: HICEP)

The government of Mozambique commenced planning for rehabilitation of CIS in 1994 with

assistance of French Development Agency (dgence Francaise de Developpement, AFD). A donor
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meeting, consisting of Portugal, France, Japan, EU, AfDB, BID, OPEC and so on, was held after the
flood of February 2000. As a result, Mozambique decided to rehabilitate the whole system through
adjustment within the donor framework. It was suggested that rehabilitation of about 14 km of the
General Canal was assigned to Japan. The Japanese government conducied basic design study through
JICA from 2000 to 2001, based on which, a grant aid project was implemented and the rehabilitation
works were completed in 2003. In pararell, the French government supported rehabilitation of D11 —
D16 areas through AFD. Another rehabilitation of 7,000 ha in the Rio Sector is going on with financial
support of about 10.5 million US$ from the Islamic Development Bank (IDB, IsDB or BID) for a
period of 2 years from May 2012. The rehabilitation includes secondary and tertiary irrigation canals,

main drains, secondary drains and their related structures (Tables 6-3-2 & 3 and Figure 6-3-2).

Table 6-3-2  Length of Irrigation Canal and Drain Table 6-3-3  Rehabilitation Project

. Area o be
Description Unit Length Total Parlod Financa source rahabilitated ha)
Principal Canal km 98.7 2002-2003 JICA General Canal
Seccndary Canal km 2568 1.584.7C 20022003 AFD 1,000
N 2004.2005 Sector Privado Local 1,000
Tertiary Canal km 1218
2004-2006 OPEC FUND 5,000
Principai Drain km 113 563 .00 20422012 DB 7,000
Secondary Drain km 450 2014-2017 Exim Bank of Ghina (*) 8,500
TOTAL km 2,147.70 2,147.70 L1} 22,500
(Source: HICEP} (*} Elaborado o estudo de viabilidade (Source: HICER)

Wanbao Grains and Oils Co., Ltd, a Chinese company (headquarter is in Hubei Province, China)

started construction of drainage system as well as tertiary irrigation canal in D13 area in 2014,

JICA | AFD

IsDB
Figure 6-3-2 Rehabilatation of CIS

Ex Im Bank

In order to assist in the rehabilitation of such parts of the General Canal that were damaged by
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lood in January 2012, JICA dispatched a follow-up survey team to the site in July 2012, It was
decided that the follow up works would include construction of inlet structure. However, CIS
including the General Canal was damaged seriously by flood in January, 2013. For early recovery of
damaged irrigation system, HICEP thought that procurement of heavy equipment should be more
prioritized than provision of the inlet structure. HICEP proposed to change the once planned follow-up
works to purchase of the equipment. JICA agreed the proposal and five items of equipment (total cost:

about US$ 430 thousands) were granted to HICEP.

2) Limpopo River

Being water source of CIS, the Limpopo River flows in a great arc with total length of about 1,750 km
and basin arca of about 415.000 km” (Wikipedia). As seen in Figure 6-3-3, it originates near Pretoria,
Republic of South Africa (RSA), flows toward north, turns north-eastward forming the border between
RSA and Botswana, turns castward forming the border of RSA and Zimbabwe, then flows into
Mozambique toward south-east, and finally flows into the Indian Ocean near Xaixai. The annual mean

discharge is approximately 170m’/s at its river mouth (Wikipedia), which is only 13mm in runott

height probably because the basin is mostly covered by semi-arid and arid land.

®  Mapr Tanns
T potbcsl Boundniies

tmpopo Rler Basin

7 * smabane |
T | N
L Swaziland

‘ ;

. Waterbodles

“t Drainage Patens

o] P | mpops Riel
e e Man Rives

Straams

(source:  hup:/www.limpoporak.com/en/riveraspx “Hatfield 20147 )

a2

Figure 6-3-3  Limpopo River Basin
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Lower Limpopo Irrigation (RBL: Regadio do Baivo Limpopo. total planned area = 12,000ha) area
locates on the left bank of the Limpopo River near Xaixai town. Wanbao Grains and Oils Co.. Ltd
(Chinese company) has been performing farm land consolidation there for development of the area. In
addition, the company started new development of agricultural land of 6,000 ha in Chicumbane area

on the right bank of the river.

3) Massingir Dam
The Massingir Dam locates on the Eletantes River, a tributary of the Limpopoe River (Figure 6-3-4).
The purposes of the dam include water supply for irrigation of nearly 90.000ha, fishery. and control of
flood and drought flows, Construction of the dam began in 1971 in the colontal era by Portuguese
company. As one of the purposes of the dam. power generation was included at first. The construction
works were suspended after independence, since many Portuguese lett the country and civil war broke
out. The Mozambique Government decided to heighten the dam top elevation, and completed the dam
embankment and the gate facility in 2006 except for the power generation tacility. Of the dam, type is
carthfill, height is 46 m and crest level of the spillway is EL 115.00 masl.

According to Manual de Operacdo ¢ Manuiengdo, 2003 by BRL Ingénierie (BRLI) (BRLI 2003
Manual), main dimensions of the Massingir Reservoir arc as follows.

Dam crest level - 130.00 m above sea level (masl)

Design full storage level (FSL or NPA, Nivel de pleno amazenamento): 125.00 masl
»  (ross capacity : 2,836 million cubic meter (MCM)
»  Capacity at water level (WL)=115.00 mas] (surface water release): 1,463 MCM
»  Capacity at WL=112.00 masl (management level before rehabilitation): 1,115 MCM

»  Dead volume 1 140 MCM (elevation (EL)=98.40 mas! ]
»  Active capacity : 2,696 MCM \ o
~ Maximum inundation area (NPA): 151 km2 i i
»  Surface water release {outflow over spillway) . - e
- Spillway crest level: 115.00 masl
- 6 floodgates of width of 16.50 m ‘]\ -
- Design discharge at FSL: 7,320 m3/s T ) ’
» Bottom water release (outilow through bottom outlet) i ™ e
- Sill level : 89.10 masl -}‘b
- 2 floodgates of the maximum opening of 7.0 m - ] o rm
- Design discharge at FSL (with 7.0 m opening}: 1,556 m3/s | .

Figure 6-3-4 Massingir Dam
African Development Bank group (AfDB) has been supporting the dam rchabilitation through the
following ongoing projects, of which main financial source is African Development Fund (AFD).
On May 22, 2008, an accident happened at the bottom outlets of the dam, and intake facility cannot be
controlled since then. For the rehabilitation of the dam including the damaged bottom outlets, the
second project mentioned below started with finance of 13.3 million UA (Unit Account, i
UA=USS1.54 in May 2009, approx. 20.5 million US$). However, it was found clear that required cost
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would be much higher than originally estimated one. So, the third project was formulated.
- Massingir Dam and Smallholder Agriculture Rehabilitation (Supplementary)
Appraisal: 17/09/2006  Approval: 02/03/2007 Start: 30/11/2007
Cost: 18.9 million UAC (ADF 17.0, Government 1.89, Delta 0.01)
- Massingir DAM Emergency Rehabilitation Project
Appraisal; 28/10/2008  Approval: 15/07/2009 Start: 15/03/2010
Cost: 21 .44million UAC (ADF 13.3, Government 8.14)
- Massingir DAM Emergency Rehabilitation Project Supplementary LOAN
Appraisal: 14/12/2012  Approval: 22/05/2013 Start: 26/12/2014
Cost: 22.01million UAC (ADF 22.01)
(source: ATDB)

4) Mapai Dam

In order to mitigate flood disaster, there is a conception of the Mapai Dam on the Limpopo River in
northern part of Gaza Province. Implementation duration and cost were estimated as 5 years and 150
million USS, respectively, in “The Role of Water in the Mozambigue, memorandum, May 2005, World
Bank”. The dam height is estimated at 65 m and reservoir capacity 11.2 billion m3, in FAO list. The
Limpopo River Awarcness Kit (RAK) expresses a concern on the dam project in the website.

The government of Mozambique is seeking funding source for the dam construction according to the

media.

5} Flood

According 1o “The Role of Water in the Mozambique Economy, May 2005, World Bank”, floods
oceurred in south part of the country in 1981, 1985, 1996 and 2000. Estimated frequency of flood
occurrence is around once in 5 — 6 years. Recently large scale floods occurred in 1977, in 2000 and in
2013. The largest flood in recent years was that in Februrary 2000, when inundation water depth was

around 2 m in Chokwe town including HICEP Office.

® Flood in 2000
- Flood hydrograph and hyetograph using ARA-Sul data
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Figure 6-3-5  Daily Rainfall at Massingir Dam (1999/2000)

App.6-28



6-3  Irrigation and Water management

Hvdrographs and hyetographs are useful to find careless mistakes in compiled data set, 1o know long
term trend and characteristics. and to analvze data set. Figure 6-3-6 is an example of hyetograph.
Figure 6-3-6 shows fluctuation of monthly water level of the Masingir Dam reservoir. Afier the

accident on May 22, 2008. change in control ot stored water is clearly seen in the figure.

Accident at Bottem Qutlets
on May 22, 2008

|
125 \L

—— Monthly Water Leve! [m)

12 Year Moving Average
115 -

Water Lovel [m)

1577 1982 1987 1992 1997 2002 2007 2012
Data Source: ARA-Sui

Prepared by PROMPAC Team
Figure 6-3-6  Monthly Water Level at Massingir Dam Reservoir
Time lag of flood peak is studied among the several stations on the Limpopo River for the year 2000

flood period. Figures 6-3-7 and 6-3-8 present observed water level hydrographs of the Limpopo River,

where flood peak time lags can be seen.
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Figure 6-3-7  Flood Peak Time Lags in Hyvdrological Year 1999-2000
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Figure 6-3-8  Flood Peak and Time Lag in January 2000

In this case, the time lag between Combomune and Chokwe was approximately 2-3 days.

® Impact to Chokwe Irrigation Scheme by flood in January 2012

At Macarretane, main part of the flood water came from northwestern side of CIS rather than the
Limpopo River.

From Machiana (right bank of the Elefant River and 2 — 3 km upstream from the confluence with the
Limpopo River), Xicimu (right bank of the Limpopo River, between the confluence and
Macarretane) and some other points, overbank flood flow reached Macarretane. The flood crossed
the Chokwe-Macarretane Dam road, damaging the structure. Of the General canal, gates of the
Intake Structure and regulator were closed. The flood breached the right bank of the General Canal at
around 0.35 km upstream from the culvert No.1. Then it broke the left bank of the General Canal at
about 0.45 km downstream from the same culvert. Both banks of the General Canal were submerged
there. The intake gates of the General canal were opened to release water in the canal to the river.
Area surrounded by the General Canal and the Defense Dike (against the Limpopo River flood) was
inundated. To save the General Canal and downstream area, HICEP cut a part of the Defense Dike by
an excavator and released the inundated water to the river. This cut was reasonable on condition that
the river water level was lower than the inundated water level in and along the General Canal. The
main road surtace was about 5 cm higher than the flood water level.

Of three Main Drainage Canals (Valas 1, 2 and 3), flap gates of the outlet culverts were damaged.
Firstly, water level of the Limpopo River was higher than water levels of the main drainage canals I,
2 and 3. So, to protect the area of main drainage canal 2 (Vala 2) from the river water intrusion, sand
bags were placed by HICEP using its equipment. Later, the river water level lowered. Inundated

water started to rush out to the river. Due to this flow, outlet structures were damaged.
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® [mpact to Chokwe Irrigation Scheme by flood in January 2013
- Flood damage to Chokwe irrigation system
Damages to General and Primary Canals by tlood on January 23, 2013 were summarized
by HICEP on February 21, 2013 as shown in Table 6-3-4, of which information was used in
June 2013.

Table 6-3-4 Summary of damages in primary and secondary irrigation canals

Canal Total length | Damaged canal including breach | Preliminary estimated
(m)] No, Length (m) % repair cost (US$)

Ceneral 14,337 22 3.530.00 39 1,166,536
Right 37392 22 2.694.00 7 498,240
Nwachicoluane 7.078 5 960,00 14 3.820
Do Rio 39,903 23 1.117.80 3 1,335,853
Secendary canals 36,543 25 7.575.97 21 1,035,732
iD7a, DS DO D10, DL D2, RIL & 1YIRS)

Total 135,253 98 17,877.77 13 4,040,181
Source: HICEP

In order to avoid irrigation water shortage in next cropping scason, HICEP has been
repairing from General Canal and Direito (Right) Primary Canal according to priority,
considering importance of each site and degree of the damage. On Rio Primary Canal,
downstream of D ICR division point, water has not been delivered in June 2014 due to large
scale of collapse of the canal cum flood defense dyke. The defence dike was already repaired
by ARA-Sul, but the canal portion has not yet repaired completely by HICEP in June 2014.
Along downstream part of about 1 km of DS secondary irrigation canal, right bank service
road was eroded and vehicle cannot pass there. The rehabilitation seems not be done in June
2014.

At the crossing point of D11 secondary canal with Main Drain 5 (Vala V), pipe aqueduct
together with connected earth canal was washed away. So, delivery of water downstream has
stopped. HICEP started its recovery with siphon, and the construction was going on by a
contractor in June 2014,

Along tertiary irrigation canals, which are to be maintained by farmers’ groups, some of the
concrete flumes fell down by the flood flow place to place. It is informed that at least one of
the farmers’ groups put flumes in order as before by themselves but some have taken no
action so far.

In some reaches of General Canal and Rio Canal, the left bank serves both as the canal bank
and as the defense dike against flood of the Limpopo River. Of General Canal, such sections
are between 3.13 km and 4.83 km (box culvert), and between 7.65 km and 9.28 km. In the
section at about 7.7 km of General Canal, 80 m length or so of the left bank was flushed
away. So, water level of the canal cannot be raised to design level. HICEP has jurisdiction
over the canal and ARA-Sul over river and flood defense dike. Along the left
bank-cum-defense dike, HICEP and ARA-Sul are in charge of repair of the canal and defense
dike, respectively. Repair of the dike section was mostly completed by ARA-Sul in June

2014. But, repair of irrigation canal bank was not done completely in June 2014.
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Al breaches or collapses on Rio Primary Canal, original ground was washed away. Some was
around 100 m long and some 20 m deep. Repair works for the defence dike were done by

ARA-Sul, but those for the irrigation canal were not yet made by HICEP in June 2014.

- Flood damage to Chokwe drainage system
Main Drain 1 (Vala 1) was connected to the Limpopo River through pipe culvert (9 pipes of
936" or about 900 mm with flap gate} under the defense dike. Left side bank and upper part
of the pipe culvert were washed away by the flood. The drain water was flowing broken left
side after the damage. A pipe was deformed and moved down at abandoned drainage pump
station on the right bank. Rehabilatation works were going on in June 2014 by HICEP
through a contractor. Near by damaged and breached defence dike was also under

rehabititation in June 2014.

- Flood damage to flood defense dike of the Limpopo River
The defense dike was remarkably damaged at such points that the Limpopo River meanders
convexly to the Chokwe Irrigation Scheme, including those between Macarretane and
Matuba, between outlets of Main Drains | and i, and Chiguidela. Particularly the dike cum
Rio Canal left bank in Chiguidela was seriously damaged as abovementioned.
Rehabilitation of the defence dike was not completed by January-March 2014, and high
waler of the Limpopo River intruded into the CIS area with certain damages. The dike

rehabilitation was mostly done in June 2014 by ARA-Sul.

- As some agri-machinery was moved to higher place before flood, flood information seemed to

be delivered to certain extent. Flood forecast and warning system should be installed soon.

® impact to Chokwe Irrigation Scheme by flood in 2014

Of the Limpopo River, high water levels recorded at Chokwe station reached to about 6 m in
February and about 7 m in March, 2014. Flooded river water intruded to field site through some
formerly damaged parts of the defence dike, which were not yct rehabilitated completely at that time.
The General Canal was damaged to certain extent by the floods in 2014.

On the General Canal at about 0.35 km upstream from the railway crossing, JFS (Joao Ferreira do
Savior) Intake is placed on the right bank for irrigation of 500 ha. The breach at the intake became
much wider in June 2014 than before by erosion.

HICEP restricted the canal discharge to protect the canal, so some parts of the CIS could not receive

irrigation water sufficiently for a week or more.

6) Drought

Hydrological year is from October in the previous year to September in Mozambique. In southern
region of the country, drought years of 1980, 1981-83, 83-84, 91-92, 94-95 and 2002-03 are presented
in Table 8 in “The Role of Water in the Mozambique Economy, May 2005, World Bank”. Estimated

App.6-32



6-3  Irrigation and Water management

frequency of drought event seems approximately once in 5 years in average.

Drought of the Limpopo River was quite severe in 2005/06, when decreased river water interfered
with intake of irrigation water for Chokwe Irrigation System (refer. to Table 6-3-9 and Figure 6-3-11).
In the year, sowed area was only 28% of the average.

Annual rainfail at Chokwe was 340 mm in hydrological year 2004-2005 or 63% of the average. That
in 2005-2006 was 474 mm or 85%.

7) HICEP

HICEP (Hydraulica de Chokwe. Empressa Publico, Chokwe Hydraulic Public Corporation) was
installed in 1997 under the Ministry of Agriculture. Its predecessor was SIREMO (Sistema de Regadio
“Eduardo Mondlane™). SIREMO controlled the river also and was related to construction of the
Massingir Dam. At present, ARA-Sul (Administracao Regional de Aguas do Sul) under the Ministry of
Public Works and Housing has jurisdiction over river management.

Organization chart of HICEP is shown in Figure 6-3-9. Number of the personnel was 131 in 2012
and increased to 150 in 2013 as seen in Tables 6-3-5 and 6-3-6.

Table 6-3-5 HICEP Personnel 2012 Table 6-3-6 HICEP Personnel 2013
Description Number No. Ord Description Sex Total

Enging_er_s_________]_ﬁl M F
e ) [ S R T Rt ity R
Basic t ol 10 _ 2 _ |Technigian — Superor . _ _ _ LI _ _ _J R |

Besio technigals _ L 18 T Tol T [Technicin “Medum | _ _ 2oL - _ _§|___

lomentary traning L . _ _ - " “a_ " [Technician ~ Basic_ _|_ _ _ 38[ _ _ _3|__ _ 4l
Without training 77 5 Elementary 54 2 56
Total 131 Total 130 20 150

Source: HICEP Source: HICEP, 2013
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2. HICEP Organization Chart 2012
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Figure 6-3-9 HICEP Organization Chart (2012)

C1S is divided into three sectors, namely Montante {(upstream), Sul (southern} and Rio (downstream,
along right bank of the Limpopo River).
HICEP owned vehicles for moving and heavy equipment for maintenance are listed up with numbers

in Table 6-3-7. The number of excavators has increased recently.

Table 6-3-7  HICEP Vehicle and Equipment

2012 2013 j
Vehicle/Equipment Quantity Vehigle/Equipment Quantity
. . Nissan 4x4 single cable 3
Nissan 4x4 single cable | _ _ _ 3 [Nigsen 4x4 double cable _ | _ _ _ 3|
Nissan 4x4 double cable | _ _ _ 3| Toyota Fortune _ _ _ _ | )
Toyota Fortune 1 Toyota banderuser _ _ _ | _ 1
Excavator with long boom 3 Tovota double cabin _ _ _ L .20
——————————————— Toyota single cabin 2
Excavator with short boom_ | 2 Toyota Prade | T T T
Bulldozer | [Excavator with long boom_ | _ 3|
Source: HICEP Exgayator with short boom _j_ _ _ 2,
Bulldozer i
Source. HICEP

L |
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Water tax of the Limpope River to be paid from HICEP to ARA-Sul is 0.097 MT/m3 and is estimated
at 11.52million MT/vear recently, which HICEP has net paid actualty. The tax amount is not prepared
in the budget and it is the matter between the government agencies. so it is not problematic. according
to HICEP.

Recent budget of HICEP is presented in Table 6-3-8. The budget is approx. 1.70 million USS in 2012,
of which O&M budget is about 0.39 million USS. Allocation to O&M cost is increasing year by year

and its rate reached around 23% 1n 2012,

Table 6-3-8 Recent HICEP Budget

__Budget (1,000US$) |
Year Total —: Q&M I Q&M (°n)_m
2008 | 944 90| 9.6
2009 | 983 _ 135 _ _13.7
20t0 | _ _utoq_ 2070 188
_20m | 18971 _ 282 _ 166
2012 1,702 385 226

Source: HICEP

In the water and land management, following actions are planned by HICLP.

@O  Water Management
Cleaning of 202.6 km of irrigation canals (98.7 km of main cannals and 103.9 km of secondary
canals), from total of 366.2 km of irrigation canals of all irrigation scheme (98.7 km of main
canals and 267.5 km of secondary canals)
Cleaning of 279.3 km of drainage canals (100.8 km of main drainage canals and 178.5 km ol
secondary drainage canals), from total of 563 km of all drainage canals in the entire irrigation
scheme (113 km of main drainage canals and 450 km of secondary drainage canals)
Strengthen the maintenance unit, with acquisition of more equipment
Provide water at planned area of 7,000 ha for rice and 1,500 ha for other crops

Participate in rehabilitation of 7,000 ha with [DB financing

@ Land Management
Cultivation of 7,000 ha for rice and 1,500 ha of other crops
- Empower users to managge their own Association
- Look for finacing for the agricuitural campaign
Fortifying the machine park for land preparation and harvesting rice
- Acquisition of agricultural inputs (fertilizers and herbicides) for rice production
- Make operational the Rice Mills factory
Empower the Water Users Associations Union {(UNAR)
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8) Fluctuation of Crop Cultivation Area
Fluctuation of crop cultivation area from 2004/05 to 2012/13 is shown in Table 6-3-9 and Figure

6-3-10. A remarkable depression in 2005/06 is due to sharp decrease of the Limpopo River flow

caused by severe drought. Stored volume of the Massingir reservoir was not enough at that time.

Table 6-3-9  Fluctuation of Crop Sowed/Planted Area

Season: Crap | _ _ _ - — ____‘____“_Sgrwe_d&reg(_}}a)___.l____1_____'______'______‘ _____
. 7004/05 T 2005/06 | 2006/07 | 2007/08 | 2008/09 , 2009/10 , 2010/11 , 2011/12 , 2012/13 , 2013/14 | Average
\Rice_ _ _ | _ 1998, _ 156 _ 2713, _ 2981, _ 6200, 7567, _ 2877, _ 4585 _ 3798, _ 2596] _ 3547
Hot  |Others _ _|_ _ 663;_ _ _65_ _1J43;_ 1430, _1.65%s 1579y _ 177 1198 _ 898 _ 987) 1040
iSub-tgtal _|_ _2861)_ _ 2201 _38%6_ _4al_ 78531 To461_ _36541_ _578%1_ _46961_ 33583 4587
Cool _ IHorticulture | _ _28831_ _18831 31151 _ 47134l T32700_ 23491 23581 _27181 20001 848} 2,559
Tatal area ss4al ari0l” 69711 8545l 101300 11495¢ 6012 _ 8.409) 6,716 4431 7.145
Irrigation rate (%) 213! 8.1} 26.8 ! 228! 428 442" 23.1! 32.7 ! 258! 17.0 21.5
Source -HICEFP
14.009. B -
12,000
— T -
— . ODthers
10.000 r— HOT swaAON
- COO) AARSON
.00 r— Totmiares
=
§ &, 00K
P Y A Ry
e XN T T T e
204705 2003/08 2000/07 20T OB 2008/09 2000/10 20107131 2031712 2012713 2013714

Figure 6-3-10  Fluctuation of Crop Sowed/Planted Area

[rrigation plan in the basic design study in 2001 identified total of existing field area as 26,030 ha,
consisting of paddy field area of 18,686 ha and other crops area of 7,344 ha. As abovementioned,
target cultivation area of HICEP is 7,000 ha for rice and 1,500 ha for other crops at present. Table
6-3-9 and Figure 6-3-11 suggest that other crops area (maize, vegetable, etc. except for rice) is larger
than the HICEP target area. On the other hand, rice cropping area has been lower than the target area
except for 2009/10, and is less than a half of the target area except for 2008/09 and 2009/10. The rice

cropping area changes widely and is not stable compared with other crops area.

9) Irrigation System and Drainage System
HICEP provided the project team with an irrigation system diagram as in Figure 6-3-12, which is the

same one as in the Basic Design Study Report, JICA, 2001. As in Table 6-3-10 and Figure 6-3-11, the

General Canal and three main/primary irrigation canals (Direito, Nwachicoluane and Rio) compose

main irrigation network.
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Table 6-3-10  General Canal and Main/Primary Irrigation Canal

Narme Length No. of _ _ No.of rgg__lqgors _ | Discharge

(m)| 2ndary canal| static !dynamic, total (m3/s)
General/Geral _| _ 14337 _ _ _ _ 8|_ _ _2'___ 4 __ 2] __464
Direite _ _ _ | _ 37392 _ _ _26] _ _ 3 _ _5_ _ _8|_ _ _439
DoRo _ _ _| _ 39.903| _ _ _ _12[ __ 6  __2i___8| _ 132
Nwachicoluane 1,078 4 1, I 1 6.6
Total 98,710 50 12, 7! 19 46.4

Source: Manual de Operacdo e Manutencdo, 2003, BRL
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Figure 6-3-11  Main and Secondary Irrigation Canal Network
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Figure 6-3-12 Chokwe Irrigation Scheme - Irrigation System Diagram
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HICEP is responsible for operation and maintenance of General Canal, and primary and secondary
irrigation canals now. As mentioned in 10) below, responsibility to the secondary irrigation canal was
shifited to HICEP recently. Farmers’ group is in charge of tertiary irrigation canal and lower level. As
for drainage system, the same charges are taken as in above.

HICEP is carrying out the operation and maintenance of main facility of Chokwe irrigation system
based on Operation and Maintenance Manual (MANUAL DE OPERACAOQ E MAN UTENCAO)
prepared by BRL (French) on June 2003.

HICEP prepares every year (for example, 2013/14) plan of cropping and irrigation based on talking

with farmers. Planned discharge at division and intake points is calculated in weekly base.

“Cantoneiro”, being member of HICEP, measures water levels twice a day on 6 and 15 o'clock at
upstream and downstream of water level regulator and at inlet of division/intake gate structure of
secondary irrigation canal, then reports to water management department. If water level is going down,
he may ask to open gate. According to instruction of the department, he operates gate of division
structure and control discharge. He monitors cropping conditions, listen to farmer’s request, advises
farmers, and help collection of water fee. According to interview in 2013, their problems include
insufficient transportation machinery such as bicycle and motorcycle, long distance or wide cover to
move, insufficient communication tools such as radio and so on,

In training for cantoneiros in July, 2014, questionnaire was filled by each participant. Issues by the
cantoneiros include difficulty in reading water level at dark 6 am in winter, lack of gate padlock,
grease/oil, instruments, equipment, etc., poor irrigation/drainage canals, insufficient maintenance
without cleaning canal, damage of the facility by cattle, delayed or no water fee payment from farmer,

delayed billing and receipt to farmer, and so on.

HICEP sometimes hires labors for grass cutting along canal bank. It was observed that some labors
throw cut grass into Direct primary irrigation canal. Cut leaves may get entangled at gate, so a rule of
putting cut grass on the ground must be followed perfectly.

In the abovementioned manual, calculation/conversion tables (abaco) are presented and discharge and
other values can be gained easily. However, a lot of plants or bush may cause larger error. From
discharge at BP of General Canal and total of each intake discharge, loss may be estimated and
delivery and distribution conditions of irrigation water may be known. Leakage water may partly

function as environmental maintenance flow of drain.

Irrigation system diagram composed of General Canal, and primary and secondary irrigation canais
was basically prepared in “Basic Design Study Report on the Project for Rehabilitation of Chokwe
[rrigation Scheme”, June 2001, JICA, Nippon Koei, and it is used at present. Former naming method
for tertiary canal was changed, and now from upstream to downstream along secondary ‘irrigation

canal, left side tertiary canal is named R plus odd number and right side R plus even number.

Drainage system was reviewed and revised in 2003 OM Manual, BRL. Number of secondary drainage
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canal increased considerably. Naming of tertiary drainage canal has not yet done.

The drainage system consists of 11 main drains (main drainage canal or Vala), out of which some are
connected and drained to the Limpopo River like No.1 - 3 Main Drainage Canals. Some of them are
connected to No.5 Main Drainage Canal, which flows to the Chinanga Lake with a drainage area of
more than 19,400 ha and approximately 30 km in length. A broken drainage pump station of No.l
Main Drainage Canal remains at the outlet to the Limpopo River. Sewage water from Chokwe town
also flows into No.1 and No.2 Main Drainage Canal systems. Insufficient flow capacity of the systems
is one of the causes of inundation in January 2012.

HICEP seems to confirm mostly route of secondary drainage canals on map, but drainage system
diagram covering the whole area does not seem to be prepared nor be provided. Some secondary
drains are difficult to be confirmed at site due to hindrance by sediment and thick grasses and bushes.
Salinity problem land may be less covered by vegetation. Many wild birds inhabit in swampy bushed

land of poor drainage including old river courses,

10) Land Use and Water Charges

® Seminar on October 27, 2011
In the seminar, some important items below were decided to be realized from September 2012.
Change of person in charge of maintenance of secondary irrigation/drainage canals from
farmers’ group to HICEP
For around 10 years, irrigation water charge has been unchanged at 550 MT/ha for the rainy
season {September - February) and 250 MT/ha for the dry season (March - August). Rate of the
water charge to rise to 800 MT/ha for the rainy season and 400 MT/ha for the dry season, and is
scheduled to be reviewed for rechange in 2014.
Dormant land (infrastructure) tax is to be revived. The rate is to be 600 MT/ha/year. This

intends withdrawal of unused land and its re-distribution to those who have will to use this land.

® Present Land Use Situation
Planned irrigation area is 26,030 ha, but recent average cropping area of the both seasons is less than
30% of the planned area (ref to Table 6-3-9). It is broadly known that some parts of the area are not

cultivated due to salinity and poor drainage problems.

® Present Water Use Situation

Actual irrigation area is much lower than the planned irrigation area at present, so flow capacity
shortage is not felt so much along the main irrigation system. It is seen that surplus irrigation water at
the end of tertiary irrigation canal (mostly concrete flume canal) is stagnant and worsens poor drainage
condition. Leakage of water from deteriorated tertiary irrigation canal is generally observed, however
such problem seems to be regarded as comparatively minor one in DS and D6 arecas. When actual
irrigation area be increased, water delivery and distribution losses as well as insufficient flow capacity

on main irrigation system will be gradually problematic.
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