3.

AGRICULTURE DEVELOPMENT PLAN

3.1 Basic Development Concepts

The existence of high potential for itrigated agriculture development in the Study Arca

has been proved by the past integrated development efforts of GOT and the Japanese
Government. Aiming to rationally exploit this potential and to ensure elficicnt and
sustainable use of land, water and human resources for agricullure development in the Area
and for improvement of the living standards of rural people, the basic cancepis for
agriculture development and arca-wise specific approachies to the development  are
established by incorporating the lessons learnt from the past experiences in agriculure
development in and around the Siady Area as follows:

(H

(2)

Basic Concepts for Agriculture Development

- Toenvisage integrated agriculture development approaches well synchronised with
engineering and institutional development;

- To take arca-wise approaches to ensure that development approaches will duly
address the specific development constraints of the Project Arca;

- To introduce paddy-based cropping pattern(paddy-paddy or paddy-other crops) for
establishing profilable agriculture and for ensuring sustainable agriculture and to
cstablish the Area as the national technicat centre for small scale irrigated paddy
farming in the lowlands; :

- To formulate agricubture development plan by paying due attention to soil and
walcr management to prevent soil degradation and by paying due aktention to
animal husbandry; :

- Touse the existing paddy ficlds in the Existing Lower Moshi Project Area as the
nucleus area of the whole Project Area and make the best use of the Area for
cxtension and training purposes; and

- To strengthen and expand supporting services based on actual needs and well
syachronised with progress of development to ensare maximum utilisation of the
Project Arca at an earlicst possible stage after the construction.

Area-wise Specific Development Approaches

(a) Existing Lower Moshi Project Arca

The introduction of paddy-based cropping patiern in the entire area is planned.
The subject area will not encounter any serious technical constraints in the agricultural
land use when irrigation water supply is ensured. The majority of farmers in the Area
have experiences in paddy cultivation, including those in existing upland fields who
obtained such experiences as farm labourers. However, the programming of supporting
services on actual need basis directed to farmers in the upland fields is esseatial by
making the best use of the existing paddy fields for extension and training purposes.

(b) Expanded Area

Drainage conditions present constraints for agricullure development in the
Expanded Area. In addition, the urban development plan of Moshi Municipality will
restrict the development in the Kaloleni arca located in Moshi Urban District.
Accordingly, the development approaches to the area are: 1) to improve or develop
drainage systems, 2) to expand irrigated area in Mandaka area through (he
rehabilitation/upgrading of irrigation system and the introduction of improved water
management system and 3) to formutate the development plan for the Kaloleni area

respecting the urban development plan of Moshi Municipality {proposed site of the
oxidation pond for sewerage treatment).
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{c) New Lxtension Arca

When irrigation water supply is ensured, no serfous technical constraints for
agriculture development will be encountered in the area except for the southera part of
the area which is affected by salt accumulation. The salt accumutated areas are presently
utilised for grazing land and the requirements for grazing land, especially for the Maasai
pastoralists in Miakuja, as well as land suitability of the areas are to be considered in the
formulation of the development plan in the arca. In addition, no irrigation farming is
practised in the entire arca and the primary constraint for irrigated agriculture will be
farmers’ capabilily to adopt irrigation farming technology. The approaches for
agriculture development in the area are, therefore, 1) to introduce a paddy-based
cropping pattern within the availability of irrigation water supply, 2) land use plan based
on land suitability and 1aking requirements for grazing land into account and 3) to
programue special supporling services to beneficiary farmers.

The study on the agriculture development in the Study Area has been made on an
arca-wisc basis paying due attention to the development constraints and (he basic
development concepls and approaches. The proposed development plan is formulated as
presented in the following section.

3.2 Proposed Land Use Plan
3.2.1 Basic Approaches

The basic approaches for the agriculture land use planning and the delineation of the
target area for the envisaged irrigated agriculture development(the Project Area) have been
studicd taking into account 1) land suitability for irrigation farming, 2) present land use, 3)
results of irrigation and drainage study, 4) requirement of grazing land, and 5) the urban
development plan for the Kaloleni area as follows;

- Exclusion of strongly salt affected areas covered with Eutric Cambisols,
SalinefSodic Phase which are assessed currently not suitable for irrigation farming
from the Project Arca;

- Constderation of present land use which reflects existing needs for specific land
usc as grazing land;

- Results of irtigation and drainage study including irrigation water availability,
rational alignment of irrigation canals and flood protection ;

- Location of the proposed site of the oxidation pond in the urban development plan
of Moshi Municipality; and

- Future expansion of village yards under the implementation of the Project in the
New Extension Area.

3.2.2 Proposed Land Use Plan

In accordance with the basic development concepls for agriculture development and
the basic approaches for the land use planning, the area-wise proposed land use plan in the
Study Area and the Project Area is formulated as shown in Tables E.3.1 and E.3.2, Figure
E.3.1 and as presented below.

(D ExistingLower Moshi Project Area
The utitisation of the entire farmiands in the area as irrigated paddy fields is planned

by converting the existing upland fields. The proposed land use under “with Project” is
shown in the following table.



Study Arca/Pooject Area (ha in gross)

T.and Use Present With Project Change
Tirigated Paddy Ficlds 1,452 2,654 + 1,162
Trrigable Upland Fields 1,162 0 - 1,162
Total 2,654 2,654 -

(2)  Expanded Arga: Mandaka Area

The expansion of irrigated areas from the present 330 ha to 424 ha in the Project
Area is aimed at by converting upland ficlds within the ircigation command area and through
the rehabilitation and upgrading of existing irrigation and drainage system. Upland
fields(173 ha) and paddy Tields(13 ha} located in the riparian area enclosed by the proposed
flood protection dike ase excluded from the Project Area.

With Project/Study Arca (ha in gross)

Land Use Present/Study Arca Project Arca Qutside Project Arcan Change
trrigated Paddy Ficlds 330 424 13 + 107
Rainfcd Upland Fields 280 0 173 - 107
Total 610 424 186 -

1£: Preseat paddy fields in the proposcd riparian area
3) Expanded Arca: Kaloleni Area

Some 60 ha of lands in Kaloleni have been allocated for the proposed oxidation
pond for sewerage treatiment by the Moshi Municipal Authority. The proposed site is
located close to the southern end of the Kaloleni area. Accordingly, only the existing paddy
fields located to the nosth of the proposed site are included as the target area for the
development.

With Project/Study Acea (ha in gross)

Land Use Present/Study Area  Project Arca Quiside Project Area |/ Change
Imigated Paddy Fields 180 118 62 0
Rainfed Upland Fields 70 0 70 0
Total 250 118 132 -

1/: The area tocated to the south of the proposed site for the oxidation pond
{(4) New Extension Area

The target arca is the least developed area in the Study Arca and maximum
introduction of the irrigated paddy cultivation within the availability of water resouices s
envisaged to maximise beneficiary areas in the area. However, the strongly salt aflected
arcas of 980 ha which are assessed currently not suitable for irrigation farming are excluded
from the Project Area and the continuation of the present land use of the arcas as grass
land/grazing land and upland fields is planned. In addition, the southern paris of the area,
mostly occupicd wilh the said salt affected areas, and the non-irrigable area to the north of
the proposed diversion channe! are also excluded from the Project Area as the resulls of
irrigation study. Further, the present village yards(150 ha) and the surroundings of the
villages which are set aside for the future expansion of village yards are nat included in the
Project Area. Accordingly, 2,613 ha or 53 % of the arca arc developed into paddy fields
under the Project.
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With Project/Study Arcatha in gross)

Land Use Present/Study Arca Project Area Outside Project Arca Change
Irrigated Paddy Fields 6 2,613 0 + 2,613
Rainfed Upland Fields 3810 0 1,267 -2,543
Grass Land/Grazing Land 910 0 300 -70
Village Yards 150 ¢ 150 0
Telal 4,930 2,613 2,311 -

As a whole, about 70 % or 5,809 ha of the Study Area are delineated as the Project
Area(the gross irrigation command area) and the Project aims at increasing the area of
irrigated paddy ficlds by 3,882 hain gross from the present level, by converting 3,812 ha
of upland ficlds and 70 ha of grass land/grazing land. The overall proposed land usc plan
for the entire Study Arca and Project Arca in comparison with the present Jand use is
summarised below;

With Project/Study Area (ha in gross)

l.and Use PresentStudy Area ProjectAra Quitside Project Area Change
rigated Paddy Ficlds 2,002 5,809 75 + 3,882
Irrigable Upland Ficlds 1,162 0 0 - 1,162
Rainfed Upland Fields 4,160 0 1,510 -2,650
Grass Land/Grazing Land 970 0 900 - 1
Village Yards 150 0 150 0
Total 8,444 5,809 2,635 -

Based on the irrigation study, the net irrigation command area(irrigated paddy fields)
in the Project Arca under “With-Project” is estimated to be 4,700 ha or about 80 % of the
gross area and the increase of the same is 1,046 ha in the Existing Lower Moshi Project
Area, 69 ha in the Expanded Area, 2,090 ha in the New Extension Area and 3,200 ha in
total from the present level or the same account for 314 % of the present irrigated paddy
fields in the Area as follows;

Project Area Project Area/With-Project Change

Area Present(net) Gross Area Net Area in Net Area
"~ Exisling Project Area 1,104 {100%) 2,654 2,150 (195%) + £,046
Expanded Arca 391 (100%) 542 460 (118%) + 69
New Extension Area 0 2,613 2,090 + 2,090
Total 1,495 (100%) 5,809 4,700 (314%) + 3,205
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3.3 Proposcd Cropping Pattern

3.3.1 Agro-elimatic Conditions

Under irrigated conditions, the climatic conditions in the Study Arca generally
preseat a favourable environment for crop growth throughout the year except for the low
teiperature injury problem for paddy plant in winter, to which special attention should be
paid. The minimam temperature from June to October sometimes falls betow 14°C and the
recorded minimuin in the past 15 years was 9.5°C in August 1996. Since the start of paddy
cultivation in KADC in 1982, occurrence of low temperature injuries was repotted bwice by
the JICA expert. The first was observed in the Trial Farm of KADC in 1984 and the second
was in the 2nd season crops in 1988 in the Existing Lower Moshi Project Avca. In both
cases, the low temperatwres before the flowering stage, during July and August, were
considered as the cause of cool temperature injury. In addition, the shight low temperature
injury was ceported by farmers in 1992 and 1996. However, the cltects of the past low
temperature injuries on paddy yiclds in the Arca were slight to moderate as a whole and the
yield survey in the second season of 1988 showed a yield range of 4.0 to 7.3 tha and an
average yield of 5.7 vha as indicated in Table E.3.3,

Cool temperature injuries generally show varied symptoms of paddy plant depending
on growth stages affected and common phenomena are stunting, delayed heading, high
spikelet sterility and irregular maturity. Stunling at seedling stage is a common symptom of
cool injury in seedlings. Delayed heading is induced by delayed growh due to cool weather
conditions. Spikelet sterility is caused when paddy plant encounters low temperature, 15 -
20°C, during the booting stage to the heading stage. Irregular maturity is a common featare
of cool temperature damage. The cool temperature injuries observed in the Trial Farm and
the Existing Lower Moshi Project Area showed a symptom of high spikelet sterility and
were caused by low temperature in July - August. It is gencrally accepied that the critical
period for cool injury is about 20 days, from 15 days before heading to 5 days after heading,

For the determination of paddy cropping catendar under the Project, the most decisive
factor other than water availability is low temperatwre in the winter season. Accordingly, to
study the proposed paddy cropping calendar, the daily minimum temperatures from June
October in the past 15 years from 1982 to 1996 were examined as shown in Tables E.3.3
and E.3.4 shows the number of days in a decade with the minimum temperature lower than
177C, generally accepted critical temperature for inducing low temperatare injuries and
indicates the possibility of occurrence of low temperature injury from Junc to October and
the higher possibility in July and August.

Accordingly, the paddy cropping calendar is lo be so determined that the paddy
growing season does not coincide with the period of cool temperature in July and August as
far as possible, especially the critical period of about 20 days, from the booting stage to §
days after heading, should preferably not fall within July and August. In conirast, no

serious climatic constraints for upland crops will be encountered throughout the year under
irrigated conditions.
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3.3.2 Crop Selection

In the cropping pattern under the Project, the cultivation of paddy and alfalfa as a soil
amelioration crop are proposed in accordance with the basic development concepts for
agriculture development. The considerations made in the selection of crops are as follows;

(N Paddy

The importance of paddy as a food crop substantially increased in the past two
decades and it is the second most popular staple food and now consumed by about 60 % of
the population particutarly in the urban communitics. It is estimated that the per capita
consumption of paddy increased from about 15 kglyear in the 1970s to about 35 kg/year in
the 1990s5(1993-95 Paddy Almanac, IRRT, 1994). The annual population growth of 2.3 %
in Tanzania, changes in traditional cating habits and rapid urbanisation will further expand
the demand for paddy and, therefore, will become a strong pressure to increase production
of paddy and bring about a substantial increase of paddy imporl in the future if failed to
meet the future increase of demand for the crop domestically. From agronomic and
cconomic view points, stability, high potential and high profitability of production of paddy
have becn proved in the Existing Lower Moshi Project Arca and no other crops will be
produced by small holders in large scales gaining an economic advantage over paddy.
Accordingly, the selection of paddy as a main crop and the introduction of double cropping
of it in the cntire Project Area are proposed and the establishment of the Area as the national
technical center for small scale irrigated paddy farming in the lowlands is aimed at as set
forth as one of the basic concepts for the agriculture development in the Project.

(2) Alfalfa

In order to prevent soil degradation due to irrigation with water containing slight to
moderate amount of soluble salts and to ensure sustainable use of land resources, the
introduction of alfalfa in the cropping pattern as an annual crop which has dual purposes of
soil amelioration and supply of protein rich feed resources is proposed as one of measures
for soil management. The introduction is planned to start from 5th to 7th cropping after the
stabilisation of percotation losses except for existing paddy fields. The cultivation of it is
planned from the Ist year in the Existing Lower Moshi Praject Area for the production of
seed resources required in the Project Area.

(3) Maize

In the National Itrigation Development Policy, irrigation development for maize
production is not suggested by stating that “there is _little justification for investing in
irrfigation as a means of increasing the nation’s self-sufficiency or security in maize(at least
in the public sector)”(The National Irrigation Development Plan, 1994, MOA, p.34).
Accordingly, the introduction of maize is not planned in the cropping pattern under the
Project. Findings oblained at the public meetings and interviews with village representatives
under the preseat Study indicate farmers general intentions to grow maize in paddy fields
after the development of the Project, primarily to produce the staple food for family
consumption every year by simply allocating a part of their paddy ficlds for maize
cultivation. Maize requirements per houseliold are estimated at about 600 kgfyear (5.0
family members/ouse hold x 120 kg/ycar/member) and an area required to meet such
consumption will be around 0.15 to 0.2 ha under irrigation. However, under the proposed
irrigation plan and the operation and management system of the Project, it is not practical to
introduce maize in a part of every plot or in a part of every tertiary block , which means that
farmers can grow maize only once every several scasons; for example in case when 25 % of
total cropped areas are to be planted with maize, a farmer can grow it only once in every 4
years, which will not suffice farmers intentions to produce maize for the family
conswnption every year.
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3.3.3 Proposed Cropping Pattern

On the basis of the study on agro-climatic conditions in the previous section and the
paddy cropping calendar being introduced successfully in the Existing Lower Moshi Project
Area and in accordance with the basic development concepls in 3.1, the proposcd fand use
plan in 3.2 and the results of iwigation study, the proposed cropping patiern at the full
development stage is formulated as shown in Figure E.3.2. The pattern plans paddy
cultivation at 100 % cropping intensity(4,700 ha) in the vainy scason, the same at 50 %
intensity (2,350 ha) in the dry scason and alfalfa cultivation in rotation with paddy in
20 %(940 ha) of the wholc area in the katter part of the dry season. The cultivation of alfaifa
is planued in rotation with paddy once in every S5 years. Aiming at the equal distribution of
project benefit to all the Project Area, the introduction of the same cropping pattern to the
Existing Lower Moshi Project Area, Expanded Area and New Extension Arca is planned as
follows;

Paddy Alfalfa
Project Arca Rainy Season Dry Scason Dry Scason Annual
Existing Project Arca 2,150 ha {100%) 1,075 ha (30%) 430 ha (20%) 3,655 ha (1705%)
Expanded Area 460 ha (100%) 230 ha (50%) 92 ha {20%) 782 ha (170%)
New Extension Arca 2,090 ha (1007  LO4S ha (30%) 418 ha (20%) 3,553 ha (170%)
Project ArcaTotal 4,700 ha (100%) 2,350 ha (50¢F) 940 ha (20%) 7,990 ha (1705%)

The increases of the crapped area and cropping intensity from the present level at the
full development stage are shown in Table E.3.5 The annual increases of cropped area of
paddy from the present level are 2,445 ha in the Existing Lower Moshi Project Area, 30 ha
in the Expanded Area, 3,135 ha in the New Extension Area and 5,616 ha in total of the
Project Area. The cropping intensity of paddy will increase by 89 % in the rainy season, by
32 % in the dry season and by 121 % annually. The overall annual cropping intensity will
increase from the present 104 % to 170 % or the increase of annual cropped area of 2,800
ha, from the present 5,191 ha to 7,990 ha under the Project.

3.4 Aunticipated Crop Yields and Crop Production Plan
3.4.1 Anticipated Crop Yields and Crop PProduction

The crop yields under the with-project conditions are estimated on the basis of the
past crop cut survey records in the Existing Lower Moshi Irrigation Project Areain case of
paddy, however that of alfalfa is estimated based on the yield level at NAFCO neighbouring
the Study Arca in the south where it is cultivated as a perennial crop under basin irrigation
and with application of chemical fertiliser as other refercnce experiences around the Arca are
not available.

{H Anticipated Crop Yields
(a) Paddy

The past records of paddy cut survey by KADP arc presented in Tables £.3.6.
As shown in the table, the recent yield levels at the Existing Lower Moshi Project Area
are 6.6 tha(average of 5 years from 1992 to 1996). The crop cut results of 2 seasons in
1997 were over 8.0 vha, when climatic conditions were favourable and water supply
conditions were sufficient through the curtailment of cropped area or with the good
distribution of rainfall. This indicates the high potential yield of paddy(IR54}) under the
sufficient irrigation water supply. The sunshine hours at the ripening stage in the rainy
scason cropping is considerably lower than those in the dry season cropping as shown
in the figure given in the proposed cropping pattern(Figure E.3.2), which may indicate
the higher potential yield in the dry scason. The tendency of somewhat lower yields of
the rainy season cropping is also recognised in the past crop cut records although the
insufficient supply of irrigation water might have been the cause of lower yield in many
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cascs. In the proposed farming practices in the following section, however, the
introduction of other varieties than IR54 having high yiclding praperties with the same
growth duration or somewhat shorter growth duration of 120-130 days is proposed.
The cultivation of paddy varictics of shorter growth duration may result in yield levels
of lower than that of IR54 in the field level becanse the capability of paddy plant for
compensating for unfavourable growth conditions in the carly growth stage is usually
lower in a variety of shorler growth duration.

On the basis of the above understandings, the target yiclds of paddy in the
Existing Lower Moshi Project Area and New Extension Arca are conservatively set at
6.5 Uha in the rainy scason and 7.0 t/ha in the dry season, similar yield levels to the
present yields in Existing Lower Moshi Project Area. The same in the Expanded Area
are eslimated at 6.0 Uha in the rainy season and 6.5 thain the dry scason, increasc of
2.5 tha and 2.0 tha from the present level respectively, because imperfect soil
drainability will still remain as a negative factor for paddy production even after the
implementation of drainage improvement works under the Project.

(b) Alfalfa

In NAFCO, the crop is cultivated at the salt affected arcas as a perennial forage
crop and generally 3 times of harvesting a year at every flowering stage are practised.
The current yield levels are estimated at 10 to 12 t/year. Under the project, it is
culiivated as an annual crop and will be harvested at about 3.5 months after sowing in
order to make fields ready for fand preparation of the rainy season paddy cultivation as
shown in Figure E.3.2. The target yield of alfaifa is conservatively set at 3.0 vha under
the Project cven though soil conditions in the Project Area are far better than those of
NAFCO.

(2) Anticipated Crop Production

On the basis of the anticipated crop yiclds, the anticipated crop productions at the
full development stage are estimated as presented in Table E.3. 7 in comparison with the
present crop productions in the Project Area(details given in Table E.3.12) and as shown
below.

Crops Present With-Project Increment
Paddy (ton) 7,700 46,700 + 39,600
Maize (ton) 5,800 - 5,800
Alfalfa (ton) 2,800 + 2,800

Total Food Crops 13,500 46,100 + 33,200

As shown in the table, the production of paddy will reach to some 46,700 t/year or
the increase of some 39,000 tyear from the present level will be achieved under the Project.
The annual incremental production of food crops amounting to 33,200 tons is anticipated,
which will largely contribute to the national food security in Tanzania.



3.4.2 Crop Production Plan

(D

Yicld Build-up Period

The yield build-up peciods of paddy are examined arca-wiscly as follows;

{a} Existing Paddy Ficld in the Existing Lower Moshi Project Area

The target yiclds for this area will be achieved in the Ist year under the Project
as such yield levels are already obtained in the area under the favourable irigation
supply.

(b) Current U'pland Ficlds in the Existing Lower Moshi Project Arca

(©)

Table [.3.6 shows the yields of paddy{rcsults of crop cut survey) in the initial
stage of dcvc!opnmnt in the Existing Lower Moshi Project Area. The table indicates
that the yicld levels similar to the present target yields were already achieved in 1987
when paddy cultivation started for the first time in the entire Existing Lower Moshi
Project Area. Although most of the farmers in the Existing Lower Moshi Project
Area had experiences in irrigation farming under traditional furrow system prior to
the development of the project, the introduction of well adopted high yiclding
variely, the introduction of communal nursery system, tractor hiring services and
dissemination of recommended modern/intensive paddy farming practices prior to
the project by KADC and after the project by KADP and framers capability to adapt
such farming practices are enumerated as reasons for the altainment of high yiclds
from the initial stage of the project.

In the subject current upland fields, most of the farmers have experiences in
intensive paddy fariing practices adapted in the Existing Lower Moshi Project Area
being employed as casual labours and a part of the farmers have paddy fields.
Therefore, it is expected that the adaptation of recommended farming practices will
be faster than experienced in other areas or countries if an intensive practical training
on management of irrigated paddy farming is carried out, agriculture supporting
services, especially tractor hiring services, similar to those rendered to the Existing
Project Area in the initial stage are introduced and a district regulation similar to the
present District By-laws is enacted, which impose the adaptation of recommended
farming practices on beneficiary farmers.

New Extension Area

There exist no irrigation facilities in the area and farmers have limited
expericnees in managenient of irrigated farming and irrigation water although most
of them have experiences in intensive paddy farming practices employed as casual
labours in the Existing Lower Moshi Project Arca. The soil conditions are similar to
the Existing Lower Moshi Project Area and the attainment of high yields from the
initial stage is cxpected as experienced in the Existing Lower Moshi Project Arca.
However, the yield build-up period is largely depending on farmers adaptation rate
of intensive farming practices. Therefore, for the earlier adaptation of tecomnmended
practices, the improvement of management and practical skills of farmers through
field training making the best usc of the Existing Lower Moshi Project Area for

. extension and training purposes is considered essential in the area in addition to the

supporting services and measures discussed in the previous paragraph.



{(d) Expanded Area

In the area, farmers having paddy fields with favourable drainage conditions
usually obtain high yield level over 6.0 vha in the dry season. With the
improvement of irrigation and drainage conditions under the Project and the
adaptation of recommended farmiing practices, the attainment of the target yiclds will
be achieved at an earlier stage when the adaptation of recommended farming
practices such as communal nursery system and the improvement of water
management are strongly promoted together with the introduction of supporting
services sinmilar to other areas.

On the basis of the above understandings, the yield build-up periods under the
Project are arca-wisely assumed as follows;

Arca/Season Ist year 2nd Year 3rd Year  dth Year Sth Year 6th Year Tth Year
Existing Lower Moshi
Project Arca
t. Existing Paddy Ficld

Rainy Scason (tha)
Dry Scason (Uha)

2. Curreot Upland Field
Rainy Scason (Vha)
Dry Scason (Uha)

Extension Area
Rainy Season (U/ha)
Dry Season (tha)

Expanded Area
Rainy Season (Uha) 4,
Dry Scason (tha) 5.

A
oA
o
~ o
[=
[—=R¥}

D o
& hn

!wm wi S

oo o
R
wh W

]
A LA

T 100
iLawn
i

o= |©

i o
5o lnn oo own
P Oy (NS NG

[

4.
5.

nin
Sn
T

The target yield of alfalfa is assumed to be obtained from the Ist year as the target is
set based on rather conservalive estimation.

(2} Build-up Period of Cropping Intensity

The high percolation and lateral scepage losses of irrigation water in the initial stage
of development is one of the major reasons which restricts the attainment of the target
cropping inlensily in irrigation development projects as experienced in the Existing Lower
Moshi Project Area. From the past experiences, the lime required for the stabilisation of
ficld daily water requirement is considered to be 5 to 6 cropping seasons. Considering the
time required for the stabilisation of daily field water requirements and the adaptation rate of
farmers, the build-up periods of cropping intensity of paddy are assumed as shown in Table
£.3.8, E3.92 and E.3.10 and as explained below.

(a) Existing Paddy Field in the Existing Lower Moshi Project Area

The target cropping intensity of paddy will be achieved from the Ist year.
However, according to the implementation schedule of “construction works,
irrigation water supply in the enlire arca even in the dry season is expected for the
initial 3 years before the start of irrigation in the entire New Extension Area.
Accordingly, the cropping intensity of 90 % in the rainy season and 70 % in the dry
scason in the 1st year, the same of 90 % and 80 % in the 2nd year and the same of
100 % and 80 % in the 3rd year is assumed. The cropping intensity from the 4th
year will reach the target of 150 %(rainy season 100 % and dry season 50 %}).
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(b) Current Upland Ficlds in the Existing Lower Moshi Project Area

The attainment of the target cropping intensity of paddy is assumed o be in
the 4th year. However, similar to the same reason o the existing paddy ficlds, the
cropping intensity of 80 % in the rainy season and 70 % in the dry season in the Ist
year, the same of 90 % and 70 % in the 2nd year and the same of 100 % and 70 %
in the 3rd year is assumed. The cropping intensity from the 4th year will reach the
target of 150 %(rainy season 103 % and dry season 50 %).

{¢) New Extension Area

The attainment of the target cropping intensity of paddy is assumed to be in
the 4th year. The build-up of intensity is assumed to be: 40 % in the dry season of
the 1st year, 70 % in the rainy scason and 50 % in the dry scason in the 2nd year
and the same of 90 % and 50 % in the 3rd year is assumed. The cropping intensity
from the dth year is assumed o be 150 %(rainy scason 100 % and dry scason
50 %).

(d) Expanded Area

The most of the area are existing paddy ficlds and the attainment of the target

cropping intensity from the st year is assumed(rainy season 100 % and dry season
50 %).

The introduction of alfaifa should better be on compulsory basis and the target
cropping intensity of the crop(20%) s assumed from the st year.

(3) Crop Production Plan

In accordance with the estimated build-up periods of crop yields and cropping
intensity and the implementation schedule of project construction works, the area-wise crop
production plans under the Praject are prepared as shown in Table E.3.8, E.3.9 and E3.10
and the same for the entire Project Area is given in Fable E.3.11. As shown in the tables,
the full development will be achieved in 2006 in the Existing Lower Moshi Project Area, in
2007 in the expanded Area, and in 2009 in the New Extension Area. Therefore, the full
development of the whole Project Area will be achieved in 2009. Time secries crop
production plan is summarised in the following table.

' (unit: 1000 tons)
Year Rainy SeasonPaddy Rainy Season Paddy Anoual Paddy Alfalfa

2001 - 8.7 8.7(19%) »

2002 10.6 10.7 21.3( 96%) 0.17( 6%)
2003 14.3 12.1 26.5( 51%) 017 6%)
2004 16.6 i2.1 28.7( 62%) 0.17( 6%)
2005 23.4 14.0 37.4( 80%) 1.40( S0%)
2006 29.4 14.9 42.0{ 90%) 1.46( 52%)
2007 30.3 15.4 44.7( 96%) 2.82(100%)
2008 30.3 159 46.2( 99%) 2.82(100%)
2009 30.3 16.3 46.7(100%) 2.82(100%)




3.5 Proposed Farming Praclices
3.5.1 Proposed Farming Practices

The farming practices for irrigated paddy recommended by KADP (Table E.2.5)
have been successfully practised with the average yield of over 6 vha in the Existing Lower
Moshi Project Area. Accordingly, the application of the said practices in the entire Project
Area as the basic farming practices is recommended. However, the introduction of other
varieties than IR 54 in rotation is to be promoted urgently in order to avoid huge crop losses
because of the outbreak of a certain pest or disease induced by the continuous cultivation of
a single varicty. Some essential issues to be considered in the introduction of the said
recommended practices are as follows;

(n Varicly

The selection of other varictics than IR54 is urgently required as mentioned carlier.
The primary selection criteria for such varieties are: high yielding capacity comparable to
IRS4, resistance to pests and diseases, tolerance of low temperature and variety with
growth duration of 120- 130 days, abit shorter than IRS54. For the scasonal replacement of
paddy variety aiming at the prevention of the outbreak of a certain pest and disease, at least
two other recommended varieties should better be selected in the Project Area and (he use of
more than two varieties in the rainy season and more one varicty in the dry season are
proposed. During the KADC/KADP Project, the wide range of varictal sclections were
conducted by the JICA experts and three varicties, IRS0, IRS6 and Tolerirana, were
selected as promising varieties other than IR54 by KADP as shown in Table E.2.7. As the
capacity of KATRIN is rather limited and they have no specific recommended high yiclding
varicties to the Lower Moshi area at present, the immediate start of verification trials of such
varieties and varicties recently obtained from IRRI by KADP and KATC is considered
essenlial. In addition, the selection of varieties resistant to Yellow Mottle Virus and the
stocking of seed resources of the varieties are also necessary.

(2) Nursery and Transplanting

The introduction of communal nursery system and line planting(regular planting) as
is practised in the Existing Lower Moshi Project Area should be aimed at in the entire
Project Area in order to ensure the observance of cropping schedule and of the
recommended planting density by new beaeficiaries.

(3) Land Preparation

The use of a 4 wheel tractor will be essential in the newly developed paddy ficlds
for ensuring: 1) proper land levelling, 2) observance of cropping schedule by new
beneficiarics, 3) implementation of efficient water management and rational use of irrigation
waler and 4) to secure a target cropping intensity .The strengthening of tractor hiring

services of KADP to cover the eatire Project Area should preferably be examined under the
Project.



{4) Fertilisation

The soils in the Project Arca generally have high mineral fertility and contain high
available phosphate and exchangeable potassium. Further, the water of the Kikuletwa river
contains high potassium ions of nearly 20 ppm(results of water analysis taken in Phase |
Survey), which means K20 supply of over 200 kg through irrigation in one cropping
season. Accordingly, an application of potassium fertiliser will not be effective in the
Project Arca. However, the application of phosphate fertiliser will be necessary to avoid
deplenishing of available phosphate resources in the soils. Tn addition, the effectivencss of
Urea in soils with pH > 7 is usually inferior to that of Ammonium Sulphate duc to
denitrification. Fertiliser trials on nitrogen sources and effects of phosphate application are
required for the review of the current recommended fediliser level.

)] Plant Protection

The establishment of plant protection system is another essential task to be handled
by KADP as the substantial increase of cropping intensity of paddy will build the danger of
the outbreak of pests and diseases. The close cooperation with rescarch institutes as
KATRIN fer the development of practices for controlling possible pests and discases in and
around the Project Area.

(6) Harvesting

One of the varietal characteristics of 1R54 favoured by farmers is high shattering
property of it and on the contrary it is a main reason why farmers dislike cultivation of 1R56,
one promising variety selected by KADC/KADP(hard beating works are necessary for
threshing of the variety). However, harvesting losses of IR54 in the Existing Lower Moshi
Project Area are considered substantial due to its high shattering property. The selection of
varieties having lower shattering property compared with IR54 may result from the varietal
selection. The introduction of pedal threshers will give solution to the shattering problems,
which should be demonstrated through the operation of demonstration farms of such
varietics.

The farming practices for alfalfa should be established thrdugh the verification trials,
especially on seeding methods, variety, imrigation method and fertilisation. The tentative
recommended practices are prepared based on the experiences in NAFCO as follows;

Land Preparation Disc harrowing

Variety Hairy Perubian

Sowing Drilling(50-70cm) or broad casting
Seeding rate 7.5 - 10 kg/ha

Fertiliser Urea 50 kg/ha, TSP 50 kg/ha
Irrigation Basin or border irrigation
Harvesting Cutting and bailing manually

Pﬁ:seﬁ!ly, seed prices of alfalfa is extremely high and seed multiplication by KADP
at the introduction stage and sclf-multiplication by farmers after the introduction is
necessary as proposed in Annex G.

3.5.2 Machinery Requirements

_ In the proposed farming practices, the utilisation of 4 wheel tractors for land
preparation works- as is practised in the Existing Lower Moshi Project Area is proposed in
order to ensure the proper land levelling and observance of cropping schedule by farmers,
the implementation of efficient water management and the rational use of irrigation water.
The number of tractors required for land preparation works at the full development stage are
estimated at 72 units when alt land preparation works in the entite Project Area are
performed by the tractor hiring services of KADP as shown below.
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Cropped Area  1/: 4,700 ha(cropping intensity 100%)
Requirements 2/ 3/: 4,700 ha /(1.2 ha/dayfunit x 60 days)/0.9 = 72 units

14 Cropped area in rainy season when demand for tractor services is highest.
2 Average operation capacily of 1.2ha/day/unit based on KADP expenences
i No. of operation days in the scason assumed at 60 days & operation

cficicncy assumecd at 90%

The strengthening of tractor hiring services by KADP is proposed to meet an
expansion of needs for tractors services as the financial capability of farmers is limited and
the financial background and management skills of CHAWAMPU have not been well
cstablished yet to operate such hiring services by themselves. (The detail proposal for the
strengthening plan is discussed in Annex G.)

3.5.3 Labour Requirements

Labour requircments per ha for paddy and for alfalfa under the with-project
conditions are estimated as shown in Table E.2.13. On the basis of the unit labour
requirements, the labour balances by a 10-days for a typical farm of holding size of paddy
field 1.0 ha are examined as shown in Table E.3.14. The labour balance study indicate the
occurrence of labour shortages in transplanting and harvesting periods in the rainy season
when the entire paddy field is under cultivation. The tabour shortage in transplanting is
estimatedd at 1} mandays and that in harvesting is 18.5 mandays. Such shortages of labour
will have to be sufficed through labour exchange among villagers or by employing casual
labours within or from the outside of the Project Area.

On the other hand, the labour balances under with-project by arca and for the whole
Project Area are shown in Table E.3.15. The resulis indicate the sufficiency of labour
supply within the Project Area as a whole. The promotion of labour exchange will
substantially replace the requitements for casual labours from outside of the Project Area.

The incremental labour requirements at the full development stage from the present
level are estimated to 646,000 mandays per year as shown in Table E.3.15 and E.3. 16,
which indicates the huge increase of job opportunities for people in and around the Project
Arca,

3.6 Post-harvest Facilifies

Presently most of paddy produced in the Project Area are sold fo traders after
harvest generally at fields excepl for a portion kept for family consumption or else. Such
marketing practices of farmers will continue as the aclivity of traders or business minded
individuals became substantially active in and around Moshi since the privatisation of
marketing of farm products. Further, it is expected thal such business minded individuals or
private scctors will positively participate in the marketing operation of expanding paddy
products under the Project and marketing constraints of farm products in terms of volume
will not be encountered in the future. However, the requirements for drying yards and
storage facilities for short time storing prior to shipment will be high in order to avoid
degradation of quality of paddy during transportation. It is strongly recommended to
promote limely participation of private sectors in such procurement, drying and marketing
operations of paddy.

On the other hand, the results of farmer interview survey under the present study
revealed the farmers’ expectation to the expansion of sales and marketing functions of
agriculture cooperatives because in terms of marketing prices, the concentration of
harvesting scason due to climatic conditions or irrigation schedule usually results in
disadvantage for farmers in bargaining with traders. However, the participation of
cooperatives in such business activities will not be so prosperous unless the substantial
improvement of management skills of the cooperalives is performed so as to compete with
business minded individuals or experienced private firms.,
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{n the present study, the requirements of small scale rice mills in the Study Arca to
handle the increasing rice consumption in the Area after the development and the opcration
of KPHC under the Project have been examined as the issues on post-harvest facilitics in
the following section.

{n Requirements of Small Scale Rice Mills

Presently, rice milling for family consumption is cxclusively done by small scale
mills in and around villages in the Study Area. With the Project, the nceds for such small
scale rice milling units will increase with the expansion of rice consumption in the Area.
Assuming SO kg of per capita consumption, milling of all requircments for family
consumption in the Area and continuous operation of the existing rice mills(14 units), the
requirements of small scale rice mills at the full development stage are estimated as follows;

Estimated population at full development stage(2015) 37,600
Estimated annual consumplion in the Study Area 1,880 tiyear
Estintated annual milling requirements in the Study Area 1/ 2,900 tycar
Actual milling capacity of existing mifls in the Area 2/ 1,750 Uyear
No. of additional smail scale mills 3/ 9

/- Assumed 1o be: 1,380 ( 7 0.65(ceccovery ralc} = 2,900 tyear
2/- Assumed to be: 14 units x 500 kg/day{actual capacity) x 250 opcration days/year
3/: Assumed to be: (2,900 - 1,750) / 125 vyear(capacity of mill) =9

The estimated requirements will be fuifilled by business minded individuals as is the

case in the Existing Lower Moshi Project Arca or CHAWAMPU may have intcrest in such
operation.

(2) Operation of KPHC

The rice mill plant of KPHC is presently operated at below its capacity. With the
expansion of paddy production in the Project Area, the substantial increasc of handling
volumes of the plant is expected and will become necessary to share the increasing demand
for processing of paddy. The milling capacity of the plant is about 30 tday and 750 ¢/month
at 1 shift operation. The manager of the plant expressed the possibility to double the
monthly capacity by the introduction of an operation system of 2 shifts.

Assuming the operation period of 5 months/season, the seasonal milling capacily
under 2 shifts operation is estimated at 6,000 to 7,500 tons of paddy as follows;

Milling Capacily/Day: 60 t/day at 2 shifis operation
Monthly Operation Days: 20 - 25 days/month

Milling Capacityonth: 1,200 - 1,500 ¢/menth
Operation Months/Season: 5 months

Seasonal Milling Capacity: 6,000 - 7,500 tons of padly

Recently, the plant processes about 2,400 tons of paddy received from the outside of
the Existing Lower Moshi Project Acca. Assuming that such volume of paddy is supplied
continucusly from the outside in the future(about 1,000 ¢S months) and that the remaining
capacities of some 5,000 to 6,500 tons per season are directed to the processing of paddy
produced in the Existing Lower Moshi Project Area, the processing volume by KPHC will
account for about 35 to 45 % of the production of paddy in the rainy season and some 65 to
85 % of the same in the dry season at the full development stage in the Arca. The annual

processing volumes will be nearly equal to 45 1o 60 % of paddy produced in the Area under
the Project. '



Assuming that about 6,000 tons of paddy per scason including supply from the
outside of the Project Arca are planned to be processed in 5 months, the requircments for
drying yards and storage facilities are estimated in Table E.3.17. As shown in the Table, the
current drying and storage capacitics of the KPHC rice mill will become insufficient and
have to be expanded as Tollows;

Facilities Present Capacity Capacity Requircd ¥/ Expansion Required
Drying Yoad 80 t/day ; 3,200 m2 133 vday; 5,300 m2 53 Yday; 2,100 m2
Godown 1,500 t 2,300 500

I/: Capacity required to handle 6,000 t per scason;

In addition to such major facilities, the expansion of other facilities will become
necessary with the expansion of handling volume. Further, the participation in the
procurement and marketing operations of rice as is envisaged by KPHC and the
introduction of services to the satisfaction of producers such as transportation from ficlds to
drying yards or purchasing paddy at ficlds arc considered essential. The expansion of
handling volume will improve the financial status of KPHC, therefore, the due
consideration of the management of KPHC and KNCU for the subject is highly expected to
share the increasing demand for rice processing in the Project Area.

The problem of husk disposal could be solved by finding isolated arcas for burning
and by imposing such additional handling charges on beneficiaries until an economic
disposal measure in situ is developed and introduced.

3.7 Animal Husbandry under Wiih-projed Conditions

Under the Project, over 90 % of the areas categorised as the grass land/grazing land
and wtilised for grazing purpose in the southern part of the Study Area arc excluded from
the Project Arca. Therefore, there will be little negative impacts on those who utilisc the
lands as grazing lands, mainly the Maasat pastoralists domiciling in Mtakuja village. Rather,
some of tlhe Maasai people are beneficiaries of the Project as they are different from the
typicat pastoralists and are engaging in farming.

While, the conversion of upland ficlds of some 2,500 ha or about 65 % of upland
ficlds in the Stady Area to irrigated paddy fields will result in the reduction of lands for
grazing in the dry scason, from September to February, as fallow upland fields are main
grazing grounds in the season and grazing in irrigated fields will be prohibited under the
Project as is the case in the Existing Lower Moshi Project Area. Grazing capacity of farm
tands in the dry season{fallow lands) are estimated at 4 to 6 ha to one animal unit by District
Livestock Development Office and the decrease of about 2,500 ha of lands available for

gazing in the dry season is roughly equal to the decease of grazing capacity for 400 to 660
animal units.

However, the huge expansion of production of animal feed resources, paddy straw
and the production of high protein leguminous feed, alfalfa, are anticipated under the
Project. The increase of the production of such feed resources at the full development stage
in the Project Arca are estimated as follows;

(unit:ton)
Feed Resources 1/ Present With-Project  Inceement
Production of Paddy Straw 2/ 7,100 46,700 + 39,000
Production of Maize Stalk 2/ 7,300 0 - 1,300
Production of Alfalfa 0 2,800 + 2,860
Total 15,000 49,500 + 34,500

17:Dvy matter basis; 2/: Assuming grainstraw ratio & graintstalk ratio = LI1& 1:1.5
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Assuming daily feeding rate of 25 kg/day of dry grasscs per animal unit as estimated
by District Livestock Development Office, the incremental production of feed resources are
roughly estimated to be cqual to annual feed supply for 3,800 animal units, which will
bring aboul the substantial improvement of productivity of animal husbandry in the Project
Area when these resources are efficiently utitised for animal feeding.

For the productivily increase of animal husbandry in the Study Arca, the
improvement of feeding system in the dry scason is considered essential, from the preseat
grazing systcm depending on poor vegelation in fallow upland ficlds to zero-grazing system,
the system presently prevailing in the Arca in the rainy season, as well as (he improvement
of genetic resources and the strengthening of veterinary services. The introduction of zero-
grazing system wtitising paddy straw and other feed tesources throughout a year will
brought about the production of substantial volume of farmyard manure. The dressing of
crop residues in the form of farmyard manure is onc of the important soil management
praclices to maintain soil permeability as discussed in Chapter 3 of Annex D. Accordingly,
the improvement of animal feeding system together with the introduction of sail
management practices utilising farmyard manure will be on¢ of the umportant extension
targets of KADP and DALDQO in the Project Area.

E-31



" Tables



spres $unnoy Jusaness Supngdug i1

SARCEEHE]
o TUOOET TFI0], WA
BUOS T [®10], PG BU O NWINT [BN1G QU Bl Of UWLEL 10714 . Unz,.o.___m ccﬁnmEH WSO uuBAjwcuz.nxm Jo apsng
205 1°T : 190{04g UONEITAL WSOW JOMCT SUNSTNT VNNt
: WARSAS UONETIT SUSOJAL 13407 JUnNTe UM BRIV JQESLIL 1N [FI0)
P k - 001 H U . ov - tl - T @ | Iy Apng
05e9 orL's o0l Tom. [ 001 ey 051 0Lo 001 Ut 001 ot 001 T00T tory oL
w0 X WD YEP'E [ - - 8< ote'y 0st QL6 6 Q1R - - -
: RNy UOISURINT MON
P06 X .,.q,.ouo_oR 0lg - (454 01 098 - - ® 0se - - $e DIs moL
W06 X quUmonn 09 - 09t £ 05T - - 4 0L . - -] 0%l oo -
LG X SED 085 05T - {0¢ L 019 - - L Q8T - - ol (o153 OUOUTA CXEPURIN =
Ty popuedyy
i (€15 o - 90l PO Ig $59°C - - i - 001 ot SL wer'l ol
BAIE (RARTIADPR] | P1E - 1T €01 v L9% E - - - i PEe L £El ey -
%06 ¥ ssoxf:puerdn
TATE [ETUORAPPT | FEE - 06 e 5 oIy - . | - - o 00t 91 AT WORNSY) -
x06 X svosipueidn m
BT [EUIRAPPEd |69 - (= Tae 0l €04 . - - 1€ 19¢ Frs Try neM vA Ny -
#0g % ssord:pueidn)
T [ENDRIARPY] 1L - ocr e 01 L2z - " - - oy LY 6l Lt I ZOQUIN SOMOT -
@06 X svorfpuedn
ToIE 134 [ | 081 - - 081 3 wT - - . - - - 11 ®CC wifoqen Jxidpy -
Ty 19014
RO o0’ SUmstxy
[EECCIER WIoL [Pt PUeId Pt pueldl [ PIaL ApPeq | {4) By DI dUe|(iA pue] SWaDl (%) Ty (35) BOrY [TH] Tary ¥aTy 102/d0g
pojurey | slqedus | poneduy G poue] sveany (71 DIt PUEId() POJUTeY | PO PUTION o[azsid] | PO APpPeq PIIERLIL
A30TNED 957} pUT] j AaoTare D () Pl
i WY N (L) moIy S50

valy Apni§ ay) ul as() PUE Juasaid 1°77d A9EL

ET-1



Table E.2.2 Cropped Area and Cropping Intensity in Paddy Fields
by Irrigation System (1985 - 1996) - 1/2

Er-2

. Mabagini System Ra Sysica Exisling Project ArcaTotd
Padly Field 473ha | PaddyFie:631ha § Tota! Paddy Field: 1,104 ha
Cropped Cropped Cropped Estimated
__Area broensity | Amca lnteashy Area Intensity Yichl | Production
Year | Seaon [Cropst] e | o | e | @ | ke () | e ] @ Remarks
Cultivation only
1985 | Annodt |Palty | 9 20 . 94 10 essliaMabogint
Cultivation only
1936 | Apnual [Paddy 592 128 592 - 71 4,203]in Mabogini i
Cultivation staned l
1937 Annsal JPackly 23 B3 491 i8y 834 8y 61 532 inohe entirg area |
3 cropplag seasons
19338 | Annual [Paddy 5561 18 3 Vs 1283 116) 6.3] _ BMatjinroduced
1982 | Annual |Paddy 641 123 &1 130; 1,434 130 55 7287
Highest cropping
1990 | Anouddl [Padly | 633 134 813 133 1,508 133 65| 9.802|inwensity in the past
System maintenance
1931 Annval (Paddy 413 100 662 103 1,13} 103, 6% 7,718]in 15t & 2nd season
1992 Rainy |Paddy O 0 0 0 0 0 0] No coltivation due b
Season [Fatiow 413 - 63l 1,104 - water shortage
Ezri Dry [Pady 180) 38 257 41 437 40 7.9 3,452
Seasan |Fallow 283 - 374 R 667 .
Late Dry | Pasdy 204 4 250 40 454 41 78 3,541
Season [Fallow ) 381 - 650 - .
Annual |Paddy 334 81 507 20, N Bl 18 6,994
199 Rainy [Pally 133 2% 123 3 318 9 63 2,003]|Cropped area limited
Season (Fallow | 333 448 - 86 - __due to water shortage
Eari Doy |Paddy 134 28| 259 41 393 36 59 2,349,
Season_|Fallow 133 - 32 i1 -
Lawe Dry {Pakly 140 30 27 20 261 24 6.7 1,789
Season _|Fallow 333 - 504 - &37 -
Anncal fPasdy | a8 569 90} 478 89 6.2 [XTT] )
1994 Rainy |Paddy 4] 0 ] H 4 O 0| No celiivation duz 10
Season (Fallow anl -] 83l B I 1 watet shortage
Earl Py |Paddy 7 kXl 249 39 42} 38 53 2.231| Low yield du¢ 10
Season [Fallow 300 - 382 - &82 - insuflicient water
Late Dry [Paddy 100 b3l 125 20 25 20 63 1,530
Season tFaltow 3 - 06 - 839 -
Anpuat {Paldy | P12 .| I w59 647 59 5% ey |




Table E.2.2 Cropped Arca and Cropping Inlensily in Paddy Fields
by Irrigation System (1985 - 1996) - 2/2

Mabogini System RouSpstom | Existing Project AreaTotal |
Paddy Fieldh 413 ha | Paddy Field: 635 ha To1a] Paddy Field: 1,104 ha
Ceopped Cropped Cropped Cstimated
Arca | Intensity | Arca Intensity | Area Inteqsity Yield | Produciion
_ Year Scason [Crops ] (ha) {%) {ha) (%) | (hay [§.3] (1) R0 ____ Renarks
1995 Rainy |Paldy 80 17 0 [+ £0 7 6.2 496 No cultivation in Rau
Season |Faltow | 393] - 631 - 1,024 - _ [due to water shortage
Ear] Dry |Paddy 167 3 164 6 213 5 6.2 1,693
Season [Maize t47 3 2 s 369 1 Maize cuitivation
Total 256 54 38| &1 632 oS58l b allowedin fallow land
Fallow i - 8N . - o - o
Late Dry |Paddy 90, 19 a6 14 i i5 61 1,073
_Beason |[Fallow 383 - 545 - 928 -
Annoal |Pady 219 59 250 40 529 43 62 326 Lowest coop. inteasity
Maize 147 31 an 35 343 E3) of Paddy since 1987
. Total 426 %0 4 s 838| 81 _ S
1996 Rainy |Padly V27 21 ii6 3] 243 H 54 1,312
Season_|Fallow 36 - 515 - 861 -
Earl Ty |Paddy 41 20 200 32 295 n T1 2.0%5
Season | Matre 199 42 K1) 50 52 46 Maize cultivation
Total 9 62 51§ 82 807 73 allowed
Fallow 181 - 118 - 2, I _
Late Dry [Paddy 120] 25 158 25 b3k 3 66 1,835
Season |Fallow 353 - 473 - 826 -
Annual |Paddy 340 72 476 75 816 74 64 5,243
Maize 199 42 i 50 512 46
Total 333 114 789 125 1328 120 - 5242
1997 Rany |Paddy 54 u 8 11 132 12 25 1322
Season |Fallow | 419 -1. 583 . 972 -
Earl Bry |Paddy 169 36 208 33 n k2 85 3,05
Season |[Maire 08 4 345 55 583 50
Total n ® 553 8% 930 34
Fallow 96| - 78 - 1 - - -
Rainy |Pakly 68 14 &0 k) 128 12 59 162
Season |Fallow 405 o 571 - 978
Eari Dry |Paddy 138 22 226 36 364 33 65 2353
Average § Season |Maize 113 37 268 42 41 40
of Fotal 3 66 433 78] 805 73
192 Fallow 162 - 137 - 06 -
to | Late Dry |Paddy 3 pr 142 24 80 25 10 1,954
1996 | Season |Fallow 392 . 4g? - 824 -
Annual [Paddy 337 n 435 €9 2 0 6.6 5,015
Maize 173 31 268 42 “411 A _
_ N Total 1 s 108) 703 _ 1.213 Ay - 5075 ]
11 Maize celtivation atlowed for the (irst time in 1995 Fitle ET-2

Sowrce: KADP
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Table E.2.4 Present Cropped Area and Crop Production in the Study Area

- — Estimated Cropped Area & Cropping Intensity 1/ Estimaed 7
Land e Category Croppod Arca] Intensity ] Crop Yiehd] Production
Subjoct Arva Net Areatha) Scason Crops (ha} (%) (uha}y 3] Remarks
Existing Lowor Mashi  F1. Irrigated Paddy Field
Projoct Ara 1,004 ha |Rainy Season Paddy 140 13 55 RIS
Maize 440 40 20| BBOL N
Rainy S¢ason Total _3%0] 53*__ I 1,706
Exly Dry Season  |[Pakly 360 33 65 234002
Late Dry Season Paldy 280 25 10| 19600
_ Py Season Total | 50 M 6.2 4,300
Paikdy 730 il 66 5126
Annyal Maire 440 40 20 BB
) _ 1o 1,220 _m N
2. Iriigable Uptand Field
146 ha [Rainy Season Maize 1,046/ 100 20 FELH
T Paddy 140 N 59 826
Rainy Season Maize 1,486 69 20 2972
77777777 Total 1,625 76] - 3,098
Paddy 640 30 10 4300
Onverall of Existing Area 2,150 ha |Dry Season Maire 0 [} . -
Total ) 640 E0) - 4,300
Paddy 780 16 6.6 5.126)
Annwal Maire 1,436 69 2.0 2972
. ) o I Total 2,266 wsp b seesl |
© Eapanded Arca
1. Mandaka Mnono 1. Iedgated Paddy Fietd  |Rainy Season Paldy 300 100 3s 1050
300ha |Dry Season Paldy 210, 70, 45 M5
Annual paddy Totd 510 1704 139 1,995
2. Raiafod Uptand Ficld
250 ha |Rainy Season Maize 250 1000 H SO0
Paidy 330 (33 35 1,050
Rainy Season Maize 150 45 20 500
Total 550 100 - 1350,
Paddy 210 33 45 935
Mandaka Area Total | Dyy Season Maire 9 [ - -
5500 Total 210 38 - 945
Paddy 510 53 39 1,995
Anpuai Maize 250 45 20 500
__ Total 760 138 - 2495
2. Kaloleai 1. heigated Paddy Field  |[Rainy Seasoa Pakdy 160 100 15 360,
160 ha |Dry Season Paddy 80 50 45 350
Annwal Paddy Tod 240 150 33 920
2. Rainfed Upland Field
60 ha |[Rainy Season Matze &0 100 7 120
Paddy 160 3 35 560
Rainy Season Maize &0 27 20 120
Katolear Area Total Tolal 220 100 - 680
120 ha Faddy 80/ 36 35 360
Dry Season Maize 0 0 - -
Total 80 36 - 360
Cally 240 109 3§ 920
Annual Maize 60 21 2.0 120
Told X0 134 - 1040
Pasdy 460, &0 35 1610
Rainy Season Maize 310 49 206 620
Total 70 100 - 2,230
Padly 2% 38 43 130
0verall of Expamded Area 7MW ha {Dry Season Maize 0 0 - 0
Total 0 38, - 1,308
Paddy 750 93 EXY 2918
Annual Maize Mo 40 29 620
Total 1,060/ 138 3538
| New Exwension Area | 1. Rainfad Upland Ficld
3.430ha [Rainy Season Maize 3,260 935 12 301y
Paddy 600 g 4.1 2436
Rany Scason Maize 5.056 80 1.5 7504
Tolat 5,656 89 18 9.940
Study Arca Tolal 6,350 ha Paddy 930 15 60 $,605
Dy Season Maize 0 0 - 0
Total % 15 60 5603
Padly 133 H 53 RO41
Anniat Maice 5,056 80 i.5 1504
) Total 6,586 104 24 15,545
1 Minos uptand erops eeprosented by mudee - Average froml992 to 1956 W Average from 1995 10 1996 File ET-4
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Table £.2.5 Prevailing Faming Praclices in the Study Areazliigated Paddy

Roconumended
Practices by KADP

Prevailing Farming Practices
in the Existing Lower Moshi

Prevaiting Farming Practices
in The Expanded Arca

Farm Aclivities DAS Project Arca
Sclection by salt solution{SGL.15)
Seaking in water for 24 h
[ncubation to enhance evenly Seaking in water for 24 b Soaking in water for 24 h
Seed Preparation - 310 - ¥ frerminstion Incubation for 48 h [acubation for 48 b
Variety: 1R 54 Vacicty: IR 54 Varicty: IR 54
Sowing 0 Secding rate: 33 kg/ha Seading rate: 45 kp/ha Scoding rate: 55 keha
Communal Nurscey Communal nurseey Nursery preparation individuaily
Area: 400 mvha Area: 400 maha Area; 500 maha
Fertifizer:10-14 days afer sowiag 3 beds(E.5x27m) fplot(0.3ha) Smiztl seed beds
Nupery L-25 {Urea SkgM00me Feqtilization practiced partly Fertilization not practiced
Field clcaring(grass cuiling etc.) Field clearing(arass cutting etc.)
irmigate § day before puddling [rrigate 1 day before paddling Land ¢learing{grass cutting)
Ditedt puddling by rotary tiller Direct puddling by ecdary tiliee Manual ploughing & puddling
Land Preparation 1523 12 - 3imwes/) day before planting 1 - 3imesfl Jay before planting Few farmes wse machinery
B3sal Dressing 24 N 75%g + TSP 90 kpha No basal dressing practiced Nobasal dressing practioad
Age of seedlings: 20 - 30 days Age of seedlings: 20 - 30 days Age of seadlings: 35 - 45 days
Regular planting/line planting Regular plantingine planting Regular plantingAine planting
Transplanting 25 2 - 3 plants/hill; depth 2 - m 2 - 3 plantsill; dopth 2 - 3cm 2 - 3 plants/Mli
Flanting Distange 20 x 20cm; 250,000 hiits/ha 20 x 200m; 250,000 hills/ha 20 x 20cai; 250,000 hilisha
15 DAT 15 DAT 15 DAT
st Weeding 40 Hand weeding Hand weeding Hand weeding
15 DAT 15 DAT 15 DAT
131 Top Dressing 40 N 37.5kaha Urca 150 keg/Mha 17 Urea 135 keha i/
15 DAT 15 DAT IS DAT
st Insect Controt 40 Diazinon (0.5 ) Diazinon {05 iha) Dizrinon (0.5 Uha)
S5 DAT 55 DAT 55 DAT
| 2nd Weoding 80 Hand weeding Hand weeding Hand weeding
Al panicle initiation §tage(35 DAT) |55 DAT 35 DAT
2ad Top Dressing 30 N 315%k2ha Prea 80+ SA SOkaha ¥/ Urea 70 kgha W
55 DAT 55 DAT 55DAT
20 Insect Control 80 Diasinon (0.5 Uhy) Diazinon (0.5 lha) Diaziroa (0.5 Iha)
55 DAT 55 DAT 55 DAT
3rd Insect Control 93 Diazinon {0.5 Vha) . Diazinon (0.5 ha) Diazinon (0.5 IMha) ]
S0 DAT B0 DAT
3rd Top Dressing - Not recommended Urea 80 4+ SA S0 &g/ha 1/ Urea 70 kg/ha I/
Fungicide Tn case of outbreak of disease ot praciicod Not practiced ]
4 days interval
Watct Management | 40 - 140 {Fallow isFigation scheduole Follow irmigation schodule Follew irnigation schedule ]
Bird Scaring 115-145 iBird scaring Bird scaring Bird scaring
Drain water | week before harvest: | Drain water 10 days before harvest; {Drain water [0 days before hanvest:
Harvesting 145 [about 35days zfter flowerdng about 35days after {lowering

about 35days after lowering

Theeshing/Dsying

Chan threshed paddy and dricd 1o
nisture conteat 14%

Bealing manually
Winnowing dricd paddy for storage

Beating manually
Wianowing dricd paddy fur storage

Dizpasal of
Crop Residucs

Cbﬁpped and spread over a lield

Burned alter spreading over a fickd

Partly as used as catile feed

Bumad ina ficld
Parily as wsed as catile foed

Notes: DAS Days after sowing: DAT Days after transplanting; SA Sulphste of Anmworsium
12 3 top dressings are common but tining Siffers depending on fankes

EF-7
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Table F.2.6 Prevailing Farming Practices in the Study Arca: Maize

Farin Aclivilics

DAS

Recommoended Praclices

Prevailing Farming Practices
in Existing Lower Moshi

Project Area & Expanded Arca

Prevailing Fanming Practices

in New Extension Arca

Land Preparation

Beforconsel of rainy season
{February - March) by tractor
Depth of tillage: 15-20cm

Ridaing or without ridge

Displowing once by tractor

Flat seod beds without ridge

Displowing oace by tractor
Flat soed beds without sidge

Farly pianting 10 cnsure silking

taking place in the wel season

Commonty vie sell-nwltiphied
weds

Panily use purchased now seads

Seft-muliiplicd seeds common

Use of purchased seeds seldom

Varicty: CGATHAI 2 hybid)  fVaricty: Varicty:
Tuypeno{conpesie)  [CG 4H4! followed by Tuxpero [ Tuxpenafollowad by CG414i
Sowing 0 [Secding Raie; 25 ka/ha Seeding Rater 25 kg/ha Seeding Rate: 25 kgha
Line planting practiced Ling planting pracliced
7560, 80 x 40,90 x 30cm 75x60,80x0,9x 30cm
80 x 50 cm; 2 planta/hill More than 2 plants/hill Move than 2 planta/ull
Planting Density 50,000 plants/ha No thining out No thining oul

Basal Dressing

Urca 150 + TSP 100 kgMha

Featitization commanly practived

Urea 25 kg/hain average

Feailization not practiced

15t Weeding

Hand weoding by hoe

Hand weeding by hoe

Hard weading by boc

Commonty 1 1ime per season

Comawnly | time per season

Crup Residues

animal

in a field of 12t decomposed

lasext Control Endorulfan, Fenitrothion Eedosulfan: 4 kg/ha Endusuifan: 4 kg/ha
2] Weading Hand weeding by hoe Hand weeding by hoe Hand weeding by boe
Top Diessing Urca kg/ha Top dressing aot practived Feaintization not praciiced
Fungicide When outbreak of disease Not wsend Notwsed
Harvesling Marnual Mannual Mannuat
Mannual Mannual Mannual
Shelling/Drying Dried in the sun of open cnbs Sundrying mestly in the field Sundrying mostly in the fickd
No insect control practived No inseot control practiced
Storage Conirol of insects during strage  Jduding storage during storage
Ll
Disposal of Leftto decay ina fieM or fed to | Used for animat feed ingearing  |Used for aninial feed in grazing

in a ficld or ket decomposed

Notes: DAS Days afler suwing Filo: ET-6
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Table E.2.7 Vaiictal Characteristics of Paddy and Maize

1. Characteristics of Recommended Paddy Varicties by KADP n Exisitng Lower Moshi Peoject Area

Varicties -
Character IR 50 iR 54 IR 56 ITA 173 Tolerrana
1 Plant Heighi {can) 60-50 - 90 60 - 80 65-80 105 - 110
2 Growth Ducstion 120 - 140 140 - 150 120 130 130 - 140 120- 140
3 Tilledng Mediuin Maodivm High Mediovm Low
4 Spikelets Nember High High Medivm High Medivm
5 1,000 Grain Weight (g} 18-20 22-25 22-25 23-21 27-30
6 Grain Size Shori/Skender Long/Sleader Loag/Slender Long/Oval Oval
7 Productivity High Yery High Veey High Very High Medium
8 Shattering 1Labit High High Low Mediom High
9 Fedtilizer Response Responsive Respoasive Medium Responsive Madivm
10 Lodging Resistant Resistant Resistant Resistant iligh
1§ Reaction to Photo-period Weakly Weakly Nomne None None
12 Low Femperature Folerance Weakly Weakly Noog None Moderate
Varietics Findings of KADC/KADP Farners Preference
IR 50 High yiclding & high quality, some torelrance 10 Tow lemperatuse
Nead vedfication in farmers lields Low to modeeale
IR 54 High yiclding & high quality. casy in manual threshing
- . High
IR 56 Hard in manual threshing, susceptible to low temperatore Low 10 maderate
due to low shatiering
ITA 173 Not promising, susceptidle o low wenperatute
Tolerirana Very susceptible to stem borer. oderate tolerance 1o fow tzaperatore,
tow tillering capacity Low N
Scuree: KADP
2. Characteristics of Recommended Maize Varielies in The Study Area
Variclics
CGat4l C 4142 PAN 695 Tuxpeno ([CW U/
Character Hybrid Hybid Hybrd Compasite Composite
1 Plant Height {cem) 100-250 200-250 200-250 200-250 200-250
2 Growth Duration(days) 110-140 120 120- 130 HO-130 110130
3 Productivity High High High Madimn Modivin
4 Grain Size Large Large Large Medium Medium
5 Drought Tolerance Tolerant Toleram Tolerom Toleramt Tokrant
6 Lodging Telerance Tolerant Tokrant Tolerant Tolerant Mediom
7 Poteatial Yield(vha) 1.5 1.588 1.5 5.5 60
8 Expected Yicld a1 Farmer e 34 54 54 4.0 40

i/; Hoaga Compasite Whike

Source: Exiension Training Guide, MAC, 1990, Tanvsania Fanneis” Association Lid., District Agricuituce Extension Office

Zr-9
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‘Fable I4. 2.8 Inventory on Fam Machincwy and Post Harvest Facilities in
and arvound the Study Area

I. Farm Machinery Possessed in the Sfudy Area

4 Wheel Teactor . Speayer Threshec Com Sheller
VillapedApencies | No. lv(i‘amcﬂ I Oranership | No. l Capacily [ Ohvrership No. ! Crpxiw Ownership § No. I Capcity l Qunetship
about | unitsfevery § paddy famers
A aboping i1 - private faivate 0 8 !(lO'kg!hr privite
[Rau Ya Kan 4 - grivate Jabdut #) units pavae | 0 - 0
Fwillige
Chekerens 2 §peivate fabout 100 anits private [\ e
(Onia _ 2 - private  [about 20 units private 0 0 ]
aboot 1 waatsfevery 3 paddy farmers
Mandika Moono 2 - pribvate peivate .o 0
about | ueitafovery § paddy farmers
Kaloleai G privai 0 0 ]
Miakaja 0 7. privaie 0 0
Myuleni | 0 L 4 - private 0 o
Torat
Sy Area {19 - L 8 ]
He
KADP W A&KSO KRN - .
Sovrce; Intendiew with village channan, KADP & fickd survey File: ET-8

2, Post Harves Facilities in & around the Study Area

Rice M

03] extraction mill

Drying yard

Swrage Facilitics & Major Use

Vitlape/Agencies | No. I Capacity I Owreiship | N, 1 Capacity l Owoenship Na. t Capacity i Owncrship § No. ! Capucity E Ownership
o Post Hanves Facilities Oweed Individually or by Yillage In The Study Area
{kgdr) attached o rice mills attached 1o rice miils
(Maboging 9 13- 200 rivate 0 1 privae 4 avg. It provae
Rau Ya Kzt a0 . 1 - private 0
altached ta rive mills stoeing food sidseldom used
1kgsbry Faillage - vitlage
Chekereni 3 W00 rpovae | O 3 - 2private 1 MW0my willage
(kg/hr) attached 10 cice mills
Oria 2 00 200 frivale 0 ] - prvate 0
Mandaka Moony 0 1] ; - private ]
Kalolend 0 0 0 0
storing food 2idAsctdom used
Mizkuja 0 P O 9 1 B0 willaze
Myuleai o 0 O 0
Total R e 0 i3 & . }
o Post 1Harves Facilities Orwned by Cooperatives in the Study Area
1 Ted o in Chekereai
CHAWAMPU . - - o 1 19wy iaMabogind
KNCU - 15003 inMabogini |
KHHC - _ - i in Chekercai 1 3168 m3 in Chekereni

Major Storage Facifities for Grains and Cereals in Moshi Urban Area [/

TFA (Yansania Fanners’ Association)

- - 1000 m

N M C (National M:tling Corporation) 2/ - - 8 17000 m
T.H 8B (Tansania Housing Bank) 2/ - & 9000 m
KRTC (Katimanjaro Regional Trading Comgany) 2/ - 1 3500ma
KNCU (Kitimanjaro Native Co-operation Unioay - - & MO00m
T.C C.C (Fansania Colfee Curing Company) - - 6 16,000 nn
Total - - ¥ 11560 m

1 Oaly those registered in District Agriceliurd Office; capavitics are estimared figures
2 NMC, TILB & KRTC are now defunct and the Faciliti¢s ar2 used by someeoe else,
Source: Iatesview with villa

o
o

¢ chadrman, District Agriicuitare Qffice & Geld survey

E¥-10
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Tabe E.2.9 Labour Requirements per Ha: Present Conditions

Paddy: Exisling Lower Moshi Project Area

Unit:mandays

Month in Order

Total

Farming Practices

- Ist

st 2nd 3nd

4th

1 Field Cleaning

2 Nursery

3 Canal Cleaning

4 Land Preparation

5 Transplanting

6 Field Management

7 Weeding(2 times)

8 Ferlization(3 times)

10 Bird Scaring

9 Pesticide Application(3 tines)|

11 Harvesting/Transporting 3013019
Monthly Total | 21 46 20 61 155; 100
Paddy: Expanded Area - Wel Season Unit:mandays
MoathinOrdee Total
Farming Practices 1st Ist 2nd 3rd 4th | No. | %

1 Nursery

2 Land Preparation

3 Transplanting

4 Field Management

5 Weeding(2 times)

6 Fertilization(3 times)

8 Bird Scaring
9 Harvesting/Transpoding

7 Pesticide Application(3 times)|

4 Field Management
5 Weeding(2 times)
6 Ferilization{3 times)

8 Bird Scaring
9 Harvesting/Transporiing

Muonthly Total 43 44 15 35 165] 100
Paddy: Expanded Avea - Dry Season Unit:mandays
Month in Order Total
Farmiag Practices o -1st 2nd 3rd
2 Land Preparation 4D
3 Transplanting

7 Pesticide Apglication(3umes)| - 3 1L 2

Monthly Total

43

43

Maize: Existing Lower Moshi Project Area & Expanded Area

Unitmandays

Farmiag Practices

Month in Order

Total

kst

ind nd 4th

Sth

No. %

I Land Preparation
2 Planting

3 Weeding

4 Feqtilization

.

B
LY R
20| 31

ET - 11

5 Pesticide Application L
6 Harvesting BLE N <
| 7 Shelling/Packing 1)
Monthly Total i7 13 8 0 25 65 100
Maize: New Extenslon Area Unitmandays
‘ Month en Order 1 Tod
Farming Practices Ist nd 3rd 4th 5th 6th No. %
1 Land Preparation o 12
2 Planling
3 Weeding
4 Feitilization
5 Pesticide Application N
6 Harvesting e B
7 SheHling/Packing 8 8] 14
Monthly Total 17 13 8 0 21 539 100
Fila:LT-9
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Table E.2.1T Volume of Processed Rice by Month in KPHC(1996)

- o Rice Processed |
Proportion to Proportion to Proportion 10
Rice Received Total Volume Total Capacity 1/
Month {ton) (%) (ton) (%) (%)
January 568 11.5 633 14.0 84
February 549 1Ll 427 9.5 57
March 367 14 389 36 52
Aprtl 41 0.8 34 03 5
May 454 9.2 400 89 53
June 533 10.8 393 8.7 52
Tuly 364 74 415 9.2 55
August 221 45 286 63 38
Seplember 66 1.3 142 31 19
October 534 10.8 299 6.6 40
November 153 153 54% 12.2 13
December 418 8.7 548 12.1 73
Annual 4928 100.0 4,315 100.0 55

1/: Propostion to monthly capacity of rice mill{750 t) & annual capacity of 8250t (1 months operation)

Source: KPHC

Table E.2.12. Rice Received by KPHC by Origin{1996)

Rice Received lrom
Existing Lower Moshi Outside of Existing Lower Moshi
Project Area Project Area _
Volume Proportion Volume Proportion Total
Maooth {ton) (&) {ton) (%) {ton}
January 25 4.4 543 956 568
February 473 86.2 16 138 549
March 208 56.7 159 433 367
April 2 49 39 95.1 41
May 435 29 409 90.1 454
June 259 48.6 274 514 533
July 149 40.9 218 59.1 364
August 57 25.8 164 74.2 221
September 38 57.6 28 424 66
October 520 97.4 14 26 534
November 621 825 132 17.5 753
December 129 270 349 730 418
Annual 2.526 513 2,402 437 4,928
Source: KPHC
Table E.2.13. Toelal Revenve and Expenditure of KPHC(1996)
T B ~ Amount
{teins (10001sh.) Remarks
I. Total Revenus 70,660
Revenue from Milling 67,725 45151 x 15Tshvkg
Revenue from Polishing 2,935 1470 x 20Tshikg
I{. Totat Expenditure 86,648
Depreciation 21,705
Electricity £3,144
Repair/maintenance 11,183
Salary/Wage 6,885
Oihers 33,731
Balance(l - 1) -15,94%
Source; KPHC - .
File:BT-11-13
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Table E.3.2 Proposed Land Use Plan (Detail)

Stady A;‘;im ha (prass) Proposed Project Area 5800 bhafgross) ;l
Present Land Use | PrescutlandUse . Futore Land Use under With-Project
Subject Arca Within Outside of
& Gross Area | Projecs Arca| Projevt Area|  Gross Area Nut Arca Gross Area Net Area
 ttuscegy | oo | en fooo | oo feo| ea } e Jaun) o |
1. Fabting Lower Mashl
Projoct Area
Upper Mabopini
Irrigated Paddy Ficld 228 08 180 22 180
Trrigable Upland Ficld ..o 9 . _ 0 . B L S, | o _
Sub-total b2 I - wol wsl 4 aso] 4
Lower Mabogint
Irrigated Paddy Field an i & mn 293 844 713
Grigable Uptand Field | se7p es7|  of 4w} L 4} o | e
sobiort] _msa] sa] o sl a5 3y sl s | 1
Ran Ya Kati
Irrigaied Padly Ficld 442 412 0 2 281 203 &0
triganhte Upland Fictd 361 361 | WO {11 DO - 2| N 0 of |
Subtotd] 803 RO ¢ 803 18l 60y E0Y 14 603 13
Chckerend
Trrigated Paddy Field 312 3 ¢ 312 244 412 334
trigaMeUplandFietd | oo w00l o] ooy §_ 90) of | o |
Subqora| 4R 41p o 412 7 33 s il M 7
Oria
Irrigated Paddy Feld 133 113 L) 113 103 367 34
Ireigable Uplams Ficld 234 P37 0 234 o awm 0 0
Subtotaf 367 il o 38 6 3 367 & 4] 3
Existing Projoct Asea Total
Irrigated Paddy Field 1432 492 0 1,492 1108 2,654 2,150;
Urigable Upland Fiehd | 1LI62F 3,162 e e 1,046 0 ol |
T 1. 2654 2654 ol aesy) 4 2,150 2ESY 48 2,150, 48]
2 Fxpanded Area
Mandaxa Moono
Imigated Paddy Fickd 336 a2 13 i 285 424 360
Rainfad UptasdFicld | 2ol 13| B3 0 I R ] o
Subtotl) 610 424 186 aaf W a8 424 | %0 8
Katoleni
frrigated Paddy Ficld I/ IRD 1i% 62 L1R 106 it} {00
Ranfed Uptand Field /. | 70 0 Y . 0 . I/ DU IR | TR
svoe| ose]  _wsl ol owmw A el s on w002
Expanded Arva Total
Irtigaicd Paddy Field 510 418 73 435 Rk 542 460
Rainfed Upland Ficld - T 1 | I < &) U 'T] I— 96 4 ) 0,
SR 7| O sl o oxsl sl e ] soo| __9of a0l o
3. New Extension Area
Urigated Paddy Field 0 0 G 0 0 2613 2090,
Rasofed Uptand Fich) 3slie 1,543 1,267 2,543 2,13 0 0
Grass LandiGraring Land 970 0 900 10 10 0 0
Yillage Yard 150 _ 50 ¢ of o]
| et 4930 2603 A3 2613 45 2359 2613 3] 00| a4
Study Area Total
Irrigated Paddy Field 2,002 1,927 15 1,927 3 1,495 5809 [1L] 4,700 100
trvigable Upland Fictd 1,162 1162 0 el 20 1.046 0 0
Rainfed Dpland Field 4,160 2650 1510 2650 46 2,385 0 0
Grass LandiGrasing Land 970 70 900 0 i TG G ¢
Village Yard S b . __ 150 L 8 0 |
el mawlsse]  sess]  ssw| ool aseel  semi 0] ane 0]
14 TacTude proposed site far oxidition pond 60 ha paddy Gicld 40 ha & opland feld 20 ha FileET-13



LU91-L3 =L

0BG — E
o SESL K r
PO ! Z
£661 ,
661
1667 = .
. 0661 ——!
eg61——
QRO —+—.
LRG[ ~e—
9RG 1 ~—a—.
e
: PR61 3]
£861 —9—
L1 o i
aan i
- 161 LT 9 9¢ ) 69 'y $9 L €9 s B3 N'Y ITIDAY
UL £ g L < £ ! ‘6 01 i ® i9 S 1 19661
9 T T £ 2 6 [ gl [t i B 8 | SO0
es o 4 0 [ () 6 T L 0! 1ol f L L 6 i e
i6°S ! s 0 L 6 6 i ol 16 [ N 5 ¥ i Is 1£60;
S EFAE Z L 9 L 3 o 0l L Ph 6 9 N Iz L 260!
T 6 5 5 B v s B 7 Y v g _ B y HES
Eol-Lr e (T 1z 1 £ s o1 i 6 1 0 Gl 01 o ¥ 160 | L
(§L1979 0 | v i1 is 9 I i} 101 107 ju v 9 1S LBNG T
Lo Ls 10 ! [ ! Iz 7 [ , e v It > s |7 LNRO
- 0 ¢ 0 I ! 0 T T 1z I I 1T 0 i A
- 0 10 & 13 £ i S 5 t IL + [t s 10 YRo|
- { i€ L I3 ! 0 b4 1 t 13 L |£ ¢ L 9 NON :
- v R 01 ol T ¥ o1 ol oy % ol 3 9 ) synl
- it T E 5 < v s r it 9 it { i W M
- i1 0 B I 0 0 H i s ! s i0 £ {0 I W :
/] vostag pUZT | PIE .qum Uz O] | .ZO,” pag .aomm ouz .aum” S| Uag| ply Iy pul wny| s .u_jq_ pIy AINP| pug Ajnf] N AA[] P uc:: pug aung sy sung
61 p[aLA 0] ! | _ m _ i | _ | ,

1-{9661-TRGIIUWOIN ¥ JO aprda(] yaejy ur ) LI Mmo[q armeIadwid] WMWY PIM SAC( JO JAqQuUNN £ET AART,

T-16

I
M



Table €. 3.4 Numher of Days with Minimum Tempervature below 17T in Kach
Decade of A Monlh{1982-1996)-2

o Seprgeder TGk ]
3

Aed g Totad)

3
YRR )
R

2l

<17 _ 6 10
LEN 3l
<N N )
ng»asl{"l:)_ II__ i3
Ain Avg | 3

[CERS

- 138 119 S
o IMncavp ] 1oS] e8] 1rH( amaf 124] 162] aqe] 2y 173
TUmEs Teld K T ) N 1
T H4-1S
3!

Lowest{T)
] Mo Avg
R T
H-15
NI E I DO F—
Lowest{’Cy] 111

[Lowesiel] 17 1
N Ave | 1831

ol
G 3
A
i
1
AL
3 7
[
- N 2
Eowest{T)] 138
_____ I8 Avz] 156 119 3
[T 1993 <i7 5] E] &
[N ] 1 il
[—<n i L 3 3 0|
tewest{t)] 13 45| e Joou] k) w A -l
 Mumagp ] ase] 163 167 1670 6] 168] 14 Ei 154 s i3
T <l 6 9o 7 i 7
i1-i8 1 6
—Zi4 5 | 9
Lowestic) 1}5] K5 -
Xn Avg.] 166] 148] 1% 9]
s <hr | 3] 8 — 7]
1 i
i A 9
ey} 145, 1 .
[Min Avg ] 168] 158
1996] <t [ 3
{ i1-135 )
<4 4 4 _L9
LovestiC 169] 168 1 ne - 1so] sef sl -
Min avg | 18.4] 178 15 X0 NCH I E A IEAL
Average | <17 | _ 3] 48F Ss4i 1. 7. 3o zs{ a6l 27] Tvef st
for 15 years} 1617 1217 El T 3| 2 28l ey _ 13y 51| _os; o8l o3 2
5. 16 02 TS| o aap TTIF 1| 15y A6l vs[T X f ve] S 03] r| osf 72 05 06] 06 71
1982- 1596 14-15 09 "o3] vl 23 wa| 1o ey 3 3| oe] oI Tei 6} 3] G5y 30
Teld s osl” o7 2o w7 v3[” Ty 36| O8] og| U] 3E 11 [X] KUY LK)
tomestic)] 152] 151} 139 A el 133) 0137 d ra0p m2] a3z TS 1551 163 -
it Avg | 126 193] T66) 173) _183] (6] 162 163f 166) 167] 165 I66) ¥5% 187 188) 187
R I _____ June ____ ,'ﬂ}-?i i _ N r\ugus( }‘ N 777*6‘5101‘-1‘}‘ o

- T T e a7
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‘Table K.3.5 Crop'ped Area and Cropping Intensity in the Project Area
under With-Project and Present Conditions

With-Project Conditlons
o Rainy Scason Dry Season Annual
| Cropped Area]  Intensity | Cropped Area]  Inicnsiy Cropped Arca|  Intensity
AccafNct Farm Land(had]  Crops (ha) (%) tha) D) (ha} (%)
Existing Lower Moshi  [Paddy 2,156 100 1075 50 3225 150
Project Atca Maire
2150 ha Allalfa | [N IR+, FPSROT ..( IO
TSubeotal | RG] 100 1,505
New Exteasion Arca Paddy 2,080 100 LOAS
2,090 ha Maire
PXIAT N T T -
BT N R X 1 1) [ . 1,46
Expanded Acca Paddy 460 100 230 30 690 150
460ha Matre
Alfalfa ST 21 DR 11| SRR SOSRPONS.:
B 1] or 558 Rt
Project Area Total Paddy 4,700 100 2,350 S0 7,050 150
4,100 ha Maize 0 ] 0 G ] 0
.... 0 of el e e 2
4,790 100 3,290 fil) 7950 T
Present Condilions
Rainy Scason Dry Scason Annual ]
Cropped Arca] Intensity [ Cropped Area]  Intensity | Cropped Area Tatensily
AwaNet FarmLand(ha)]  Crops {ha) (%) (ha) (%) (ha) {%)
Euxisting Lower Moshi  [Paddy 140 1 640 30 180 36
Project Arca Maize 1,486 69 1,486 6%
New Extension Arca Paddy
2,289 ha wMaize 2,175 95 21758 95
Alfalfa . i
P UTOR Mt e 11 53 5 ol FE7 -
Expanded Area Paddy 391 80 263 H 654 134
487 ha Maize 96 20 96 il
Project Arca Total Paddy 53t 1 903 p2]
4.9%6ha I/ Maire 3,757 73 0 75
Alfalfa | 0 o B 0
1 Including grass land of 70 ha
Incremental { With - Present)
Rainy Scason Dy Season Annual .
Cropged Area] Intensity [ Cropped Arca]  Iniensity | Cropped Arca]  lalensit
Asca Crops {ha) {%) {ha) (%) (ha) (%)
Existing Lower Moshi | Paddy 2,010 93 435 20 2.445 14
Project Arca Maize -1.486 69 0 0 -1,454 -9
e | ol el a0 4% 20
Subtotal 7 pX] -5 O (K52 63
New Extenston Area Paddy 2,050 100 1045 50 3135 (50
Maize 2175 25 0 0 -7 -95
ara | o of a8l o 2
P L R v et § B | P B B
Expanded Arca Paddy [ 0 -3 -4 36 i6
Matze -94 -215 0 0 06 -z
At | of el e 2 92 216
b g g 553 i3 543
Project Area Total Paddy 4,169 89 1447 2 5616 121
Maize -1.3517 13 ] 0 SUAY -75
EALLELE NN S, O o 290 W o 200 20

ET- I8
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Table E.3.6 Cropping Intensitics and Yields of Paddy in the Initial Stage of
Developnient in the Existing Lower Meshi Project Avea{1985-1991)

Mabugini Systera Rau Syslem o Enisting Projoct Arga Totad
Paddy Fichd: 473 ha | Paddy Field: 631 ha | Totd Paddy Field: F104ha
Cropped Cropped Cropped Average | Estimated
Arga {nensity Arca latensity Arca Intensity | Yield | Produchion
CNea | Sesonl o | o0 | ew | oo | ea | | em | @ Remarks
1985 Raiay
By o4 a0 94 - 10 658 Cultivation staried i
o Aeewa ] ed el 94 : 20| 6s3ldyseasoninMabogint |
1986 | Rainy 113 75 19 .
Dry 413 100, 413 - Culivation ooly
Annuai 59| LA . % e 7.1 4,203} in Mabogini o
iG87 Rainy 2T 57 142 23 411 3 67
Dry 123 26 342 55 471 43 6.} Cultivation started
Anayal 3y 8 1 B 80 67 §.923[in ¢the entire arca e
933 Lst 243 53 83 29 432 39 12
2nd (k2] 28 33 52 4£2 42 53
3d 173 3 218 £ 3% 35 6.1 3 cropping seasons
Annyal 555 1ig 3 16 1,285 116 63 8096/ introduced L
1989 15t i 42 300 43 493 45 46 Severe water shorlage
Zod 235 50 182 45 541 17 6.2
I e 37 241 38 418 38 37
Asnya an| 19 23] 130 1AM 130 35 7881
290 IE 229, 43 302 43 53 48 5.3
2nd 233 49 320 51 553 50 54
3ad 173 37 251 30 424 38 56 Highest cropping
Annual 635 L m 133 1,508 B 63 9,80 infensiy in the past
1991 | E31 0 0 EE). 53 32 30 FA System mainlenanee
ad 402 85 L] 0 402 36 61 15t & 2nd season
vd N s LXY 52 401 36 13
Annual 473 100 62 103 1,435 103 68 18
1992 kst 0 0 0 0 0 0 GiNa cultivation dug 1
2nid 180 38 PRy} 41 437 40 1.2 345 H waicr shortage
ing Xu 43 250 10 154 4 1B 354
Annual gL 81 507 80 891 81 78 6993 o
Average 18t €8 LE} 60 10 128 12 59 62
19271536 2d 133 3 226 35 64 i3 &5 2,359
3ed 131 28 149 24 80 25 1.0; 1,954 Water shortage peotilem
_Annual 337 71 435] 24 w0 6.6 5.075]geiling severe
1937 Tst 54 1) T8 b2 132 | ] 25 11221 Area roduced 10 wates avilabatity
nd 169 36 08 13 an 34 &5 3,205] Favorable comitions throuzhout
2ed . both seasons
Annuzl 122 . L 286 43 509 46 %5 4327 -
Source.. KADP cr\;p cul survey resuits Filc ET-19
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Table K.3.7 Crop Produetion in the Praject Avea under With-Project

and Present Conditions

With-Project Conditions

ET-20

Rainy Season Dry Scason Annual
Cropped Area] Production | Cropped Arca]  Production | Cropped Arca| Production
Area/Net Farm Land(ha)]  Crops (ha) [13} (ha) (1) (ha) (1)
Fusting Lowes Moshi  {Paddy 2,150 13,973 1,075 1,525 3225 21,500
Froject Arca Maizo
Subtonai | TAS0] 13,973 i,565] 7 8815 655 22,190,
New Extension Area [Paddy 2,090 13385 1043 7315 3135 70,900
460 ha Maize
Al R SR L R - a8l 1289
Subtonal | 001 13585 T4 T RS 158} 2315
Expanded Area Paddy 460 2,760 230 1495 6% 4,255
20%ha Maize
Alfaifa 24 1is 32 276
Sublotal | T 4é0l T e o 1,i7 R’y 451
Project Arca Total Paddy 4,700 30,320 2,350 16,335 7050 46,655
4,700 ha Maire Y 0 0 0 0 0
Alfalfa 0 0 940 2820 S 2.820
Total 4.700 30,320 3,29 19.155 190 43475
Present Conditions
L Rainy Season Dry Scason Annual
Cropped Arra]  Pooduction | Cropped Area]  Production | Cropped Area|  Production
AreyNetFarin Landtha)|  Coops (h2) {1 (ba) {t) (ha) {1
Existing Lower Moshi  [Paddy 140 826 640 4300 730 5,126
Project Area Matze 1,486 2972 1,486 2,972
2,150ha Alfalfa S e
sobioii 1~ tezel sl s Sl g
New Eatension Arva Paddy
2.28%ha Maize 2,175 2,610 2175 2,610
Alfalfa ] ] | ‘
Subtoral | T 2105 A6 ol 0 2173 2610
Expanded Arca Paddy N 1368 263 g4 654 2,55¢
487 ha Maize S0 192 96 192
AMfalfa -
o I 171 B T3 1,ig4 50 PNES]
froject Area Tolal Paddy 531 2,194 903 5434 1.43 7,678
4,996 ha I/ Maize 3.7517 5774 0 0 3157 54
Alfalfa 0 " 0 0
Yowr] il sest el 5452
1: Including grass land of 70 ha
Incremental { With - Present)
Rainy Scason Dry Season Anoual
Cropped Arca]” Production | Cropped Area]  Production | Cropped Arca]  Production
Arca Crops {ha) (1) (ha} () {ha} {1}
Existing Praject Area Paddy 2010 13,149 415 1225 2445 16,374
Matze ARG -2an 0 0 1436 -2072
Alfalfa o ool we1% 430 1290
. Subiotal 524 FOXVY R 5 4,515 1,389 14,692
New Extension Arca Paddy 2,090 13,585 1,043 1315 3135 20,900
Maize 2175 2610 0 0 -0 2,680
ZoSE1LC TN WO 1 IR | UUUOOR. 1 .. ISR ¢ ROV, 1| IO =
Subtofat] 5 LUK E] SR 1 I ) I 11! N -5
Expandod Area Paddy 69 1,392 -33 3l 36 1,703
Maize 96 -192 ¢ 0 46 -192
Atata Lo e 276 oo .20
Sohisti e e ) | KA 1
Project Arca Total Paddy 4,169 28,126 1.447 108514 5616 18917
Maize 3137 -5.714 0 0 3,787 8,734
AMfalfa 3 O O S 28 8101 2320
) ot L VI D72 7] -7 M k1) EXED) 36.023]
Fiel ET-20
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‘Table E.3.12 Crop Production Plan under Present Conditions: Whole Project Area

Project Afea  Rainy Scason 31y Season
Net Area Crops Ceopsfliems | Ist Scason Ind Scason | 3rd Season Annpal
Existing Lower Moshi Paddy
Project Area Paddy Cropping Intensity(%) i3 33 25 it
I. Existing Paddy Fields Cropped Areatha) 140 360 280 730
1,104 ha Yield(tha) 39 6.5 1.0 6.6
| Production(t) 826 2,340 1,960 5,126
Maize Cropping lntensity(%) 40 - - 40
Cropped Areatha) 440 - 44
Yield(tha) 20 - - 20
. Production(t) £80 3 - 830
2 Existing Upland Fields Maize Cropping tntensity(%) 100 - 10D
1,046 ha Cropped Areatha) 1046 - - 1,046
Yicld{tvha) 20 26
Production() 2,092 - - 2,092
Total Existing Lower Moshi Paddy Cropping Intensity(%) ? 17 13 36
Project Area Cropped Arcatha) 140 160 280 780
2,150 ha Yieldivha) 59 635 1.0 6.6
Production(t) 826 2340 1,960 5,126,
Maize Cropping Intensity(%) 69 - - 69
Cropped Arcatha) 1486 - 1 456
¥icldivhay 39 - 20
Production(t) 2932 - - 29712
Paddy + Maize] Cropping Intensity(%) 76 17 13 105
B Cropped Areatha} 1,626 360 280 2,266)
Expanded Area
1. Existing Paddy Fields Paddy Cropping Intensity(%) 0o 67 167
9l ha Cropped Aceatha) 331 263 654
Yicldivha) 35 4.5 39
Productionit) 1.3 184 1A%
2 Gaading Upland Ficlds Maise Cropping Entensity(%e) 106 9
96 ha Cropped Arealha} 96 96
Yicld{tha) 20 - 20
Produciton(t) 152 - 192
Total Expanded Arca Paddy Cropping Intensity(%) S 54 134
487 ha Cropped Areatha) 391 263 654]
Maize Cropping {ntznsity(%) 20 - 20
Cropped Areatha) 926 - A Jt_ﬁ_
Paddy + Maize] Cropping Intensity(%} 100 54 154
Cropped Areatha) 487 63 150
New Extension Area ]

2,289 ha Maize Cropping Intensity(%) 95 - 5
Cropped Areatha) 2,175 - 2175
Yield(tha) 1.2 1.2
Production(e) 2,610 - 2,610
Project Area Total Paddy Cropping Intensily(%) 11 18 154
4996ha I/ Production{1} 2,195 5484 7,678
Cropped Arca(ba) 531 903 o 1,434
Maize Cropping [ntensity(5) 15 - 116
Production(t) 5,714 - 5,114
Cropped Area(ha) 3,351 - 3157
Paddy + maize] Cropping Intensity(%) g8 18 104
o Cropped Arcatha) 4,288) 903 5,191
i/ TncTuding present grass fand of 70 ha File:ET-25
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Table E.} 1} Labour Requirements per Ha: With-Project Conditions

Existing Project Area & New Extension Area: Rainy Season Paddy

Unitmandays

Monthin Order o
Fanning Practices - Ist Ist 2nd 3ad 4th Total
1 Field Cleaning 16
2 Nussery 3
3 Canal Cleaning 2
4 Land Preparation 0
5 Transplanting 2
€ Field Managemeat 6
7 Weeding(2 timnes) 0
8 Fertilization(3 times) nis 1 s 3
9 Pesticide Application(3 times) 1 2 3
10 Bird Scaring 5 301 35
1! Hacvesting/Transporting 30 30
21 46 20 7 61 1535
Existing Project Area & New Extension Area: Dry Season Paddy Unitmandays
Month in Order
Farming Practices - st ist 2nd 3rd 4th Totad

| Field Cleaning

2 Nursery

3 Canal Cleaning

4 Land Preparation

5 Transplanting

6 Field Management

7 Weeding(2 times)

8§ Fentilization(3 times)

9 Pesticide Application(3 times)

] DR——

10 Bird Scaring 5 b 3
11 Harvesting/Transporting I |
Monthly Toat 2 46 20 7 66 160
Expanded Area: Rainy Season & Dry Season Paddy Unit:mandays
Month in Order
Farming Practices - Ist 1st 2nid 3rd 4th Fotal

I Field Cleaning

2 Nursery

3 Canal Cleaning

4 Land Preparation

5 Transplanting

6 Field Management

7 Weeding(2 times)

8 Fenilization(3 times)

9 Pesticide Application(3 times)
10 Bird Scaring
11 Harvesting/Transporting

Alfalfa

Uni

it mandays

Farmiag Practices

2ad

3rd

4th

Sth

I Land Preparation

2 Planting

3 Field Management

4 Weeding

5 Pertilization

6 Pesticide Application
7 Harvesting

& Bailing

Monthly Total

17

ET- 26
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