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ATMA Agriculture Technology Management i S ke
Agency
Co-PI Co-Principal Investigator Il 58 FE
C/pP Counterpart Personnel 0 H—=rN— |
DOFWAD Dep.artment of Farmer Welfare and i v R
Agriculture Development
DNA Deoxyribonucleic Acid T A R
DRS Director Research Services iR UNSEEERT)
DRSoy Directorate of Soybean Research Z A AWrgekk R (ACAR 2E )
FLD Frontline Demonstration Zur b4 v () ER
FY Fiscal Year REHEE
ICAR India Council of Agricultural Research A v FEREMRTES
ICRISAT Internati_onal_ Crops_Research Institute for ] 5 1 8 8 B VB B 2
the Semi-Arid Tropics
IPM Integrated Pest Management A B BRE B
Jcc Joint Coordinating Committee AR EES
INKVY Jawaharlal Nehru Krishi Vishwa '{\I‘lji/“? TNV T =)L« Fob—
Vidyalaya ¥ERF
KVK Kr.ishi Vigyan Kendra (Agricultural R e
Science Centre)
MoF Ministry of Finance WsE
MP Madhya Pradesh ~FTAY T TT M
OFT On-Farm-Trial/Testing Je 5 | o R
PCR Polymerase Chain Reaction R AT — RS
PDM Project Design Matrix IuT=g b TYA e Y
v J A
PI Principal Investigator WESE FE S
PO Plan of Operation FENuF
PS Propensity Score fe 17 A = 7 filg b ik
RARS Regional Agriculture Research Station iR 2 AR
R/D Record of Discussion DET o
RVSK\Y Rajmata Vijayaraje Scindia Krishi Vishwa | 1377 _/,\7 4 : ‘74 X ATV
Vidyalaya U T A TR
SAC Scientific Advisory Committee BEiEMEES
SAU State Agricultural University INSLRFERT:
SOPA Soybean Processors Association of India | K& L¥#H e
YMD (Mungbean) Yellow Mosaic Disease Axu— - EVA v TP
YMV (Mungbean) Yellow Mosaic Virus fxo—- - A7 - T 4R
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ATTACHED DOCUMENTS

1. Acceptance of Terminal Evaluation Report

The Joint Terminal Evaluation Team (hereinafter referred to as “the Team™) presented the
results of the Terminal Evaluation Report (hereinafter referred to as “the Report™), attached
as APPENDIX II, on the JCC meeting.

In the 12™ meeting, the JCC discussed and agreed on the following points:
JCC accepted the Report and agreed to take necessary actions recommended in the Report.

2. Extension of the project duration

Based on the recommendation of the Report, the JCC confirmed the necessity of eight (8)
months extension of the Project duration in order to implement supplemental activities in another
Kharif cropping season.

Principal Secretary of MoFWAD agreed to sign the amended R/D immediately after
completion of JICA’s internal procedure for its approval.

3. Procedure for Extension of the Project duration

The JCC agreed to expedite necessary procedure includes;

- Signing on amended Record of Discussions by DoFWAD, Ministry of Agriculture
(hereinafter referred to as “MoA™), Ministry of Finance (hereinafter referred to as
“MoF”) and JICA by mid-January 2016,

- Submission of amended Al Form (application for experts) through MoF to JICA by
mid-February, 2016, and

- Submission of No-Objection letter for extension of Japanese experts through MoF to
JICA by mid-March, 2016.

4. Immediate Action for Counterpart Training in Japan

The another training program in Japan titled “Counterpart training for Molecular
Biotechnology”is currently planned in January 2016 as JICA India Office informed
DoFWAD through the letter of JICA(ID)27-452 and JICA(ID)27-822.

Representative of JICA India office strongly requested DoFWAD to submit the application
Qform immediately to MoA for their review and concurrence. Principal Secretary of DoFWAD

yomised to do it by December 15, 2015.
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List of JCC participants

APPENDIX I

2

No. Name of participant Designation
1. Mr. Rajesh Rajora Principle Secretary, DoFWAD, GoMP
2. Mr. R.K. Ganeshe Under Secretary, DoFAD, GoMP
3. Mr. U.S. Thakur Liaison officer, GoMP, INKVV, Jabalpur
4. Dr. S.K. Rao DRS, INKVV, Jabalpur
3. Dr. H.S. Yadava DRS, RVSKVYV, Gwalior
6. Dr. G.P. Prajapati Addt. Director, SIEAT, Bhopal GoMP
(The Leader of India Evaluation Team)
7. Dr. Om Gupta Dean of CoA. Jabalpur, INKVV (Evaluation Team)
8. Dr. S.K. Shrivestava DES, RVSKVYV Gwalior (Evaluation Team)
9. Mr. Kazuya Suzuki Deputy Director General, JICA HQ
(The Leader Japanese Evaluation Team)
10. |Dr. Ryoichi Matsunaga  |Technical Advisor, Kubota Corporation Co.
(Evaluation Team)
11. |Mr. Kentaro Katano Office Staff, JICA HQ (Evaluation Team)
12.  |Mr. Atsushi Suzuki A&M Consultant Co., Ltd. (Evaluation Team)
[3.  |Mr. Akihiro Kimura Representative, JICA India Office
14.  |Mr Ken Taniwaki Chief Advisor, JICA Project
15. |Ms. Mariko Ohata Project Coordinator, JICA Project
16. |Mr. Abdul Kadar Khan Secretary, JICA Project
17. . |Ms. Neha Popli Secretary, JICA Project
18.  |Mr. Nilesh Dale Secretary, JICA Project
19. |[Mr. B.S Dhurve Deputy Secretary, DoFWAD, GoMP
20. |R.K. Makhija Dy. Director Agriculture, NMOOP
2]. |Dr. Mohanlal Meena Agriculture Director
2
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EIN - -
jﬂ@& . . Japan internalional Cooperation Agency
(Government of Japan} -

TICA (ID) 27-452
July 30, 2015

Mr. 5.K. Samantaray

Under Secretary (Japan),
Department of Economic Affairs,
Ministry of Finance, North Block,
New Delhi 110001

Subject: Counterpart Training Progyam for the JICA Technical Cooperation Project on
- Maximization of Soybean Production in Madhya Pradesh

Dear Mr. Samantaray,

We are pleased to inform you that the Government of Japan has aflocated two (2) slots for the captioned
training program ‘Counterpart training for Molecular Biotechnology’ to be held in Japan from November
15, 2015 to December 19, 2015 as a part of Technical Cooperation Project on Maximization of Soybean
Production in Madhya Pradesh. '

In this regards, we are enclosing herewith 2 copies of Information on Training on the above training .
program together with the application form with the request to kindly transmit the foregoing information
to the concerned authorities and expedite the submission of the applications of two (2) candidates to our
office by 30th September, 2015. Further details are available in the Information on the training program.

Your earfy action in the matter would be much appreciated.

Yours sincerely,

Copy for information and necessary action:

1. Mr. Rajesh Rajora, Principal Secretary, Department of Farmers Welfare and Agricuiture Development,
(DFW&AD) Gowt, of Madhya Pradesh, Bhopal o

2. Mr. Sanjay Lohiya, Joint Secretary TMOP, Ministry of Agriculture, Krishi Bhawan, New Delhi

3. Df. Anupam Barik, Additional Commissioner (Crops), Ministry of Agriculfure, New Delhi

4. Mr. B.S. Dhurbe, Deputy Agricultural Production Commissioner, Department of Farmers Welfare and
Agriculture Development (DFW&AD), Govt, of Madhya Pradesh, Bhopal

5.Dr. V.S, Tomar, Vice Chancellor, INKVV, Jabalpur

6. Dr. 8.S. Tomar, Director Research Services, INKVV, Jabalpur .

7. Dr. A.K.Singh, Vice Chancellor, RVSKVY, Gwalior

8. Dr. H.S. Yadava, Director Research Services RVSKVYV, Gwalior

9., Mr. Ken Taniwaki, Chief Advisor, JICA Project, Indore

JICA India Offica . . TEL: +01-11-47685500

2nd Floor, Dr. Gopal Das Bhawan . FAX: +91-11-47685555

28, Barakhamba Road, ) ‘ ' URL: hitp:/fwww.jica.go.jp/

New Delhi-110001 c
T ..
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L]
,"CA dJapan International Cooperation Agency
{Government of Japan)

JICA (ID) 27 - 822
November 29, 2015

‘M. Rajesh Rajora,

Principal Secretary,

Department of Farmers Welfare and Agriculture Development, (DFW&AD)
Govt, of Madhya Pradesh, Bhopal

Subject: Counterpart Training Program for the JICA Techunical Cooperation Project on
Maximization of Soybean Production in Madhya Pradesh

Dear Mr, Rajora,

This is with reference to the letter No. JICA (ID) 27-452 issued on July 30, 2015, we informed you
through Department of Economic Affairs, Ministry of Finance (DEA) that the counterpart training
program titled “Counterpart training for Molecular Biotechnology” was originaily planned from
November 15, 2015 to December 19, 2015. However, we have not received any reply from your side so

far.

Therefore, we managed to postpone the program and revised schedule is from 25" January, 2016 to 26
February, 2016. To complete all necessary preparations beforehand, we need to receive the application
form of candidates by the end of December through DEA, Otherwise, we have to cancel the program.

Of course, though it depends on the procedure within the Govt, of India, you are strongly requested to
submit the application form at the latest by the end of November, 2015 to the Ministry of Agriculture to

avoid cancellation of the program.

@/Yeur kind and prompt action on this matter would be highly appreciated.
(W

Yours sincerely, /
Z

hide TG
mohide Ichiguohi
Senior Represeiltztive

Copy for information and necessary action:

1, Mr. S.K., Samantaray, Under Secretary (Japan), Department of Economic Affairs, Ministry of Finance,
North Block, New Delhi

2. Mr. Sanjay Lohiya, Joint Secretary TMOP, Ministry of Agriculture, Krishi Bhawan, New Delhi

3. Dr. Anupam Barik, Additional Comunissioner (Crops), Ministry of Agriculture, New Delhi

4, Mr. B.S. Dhurbe, Deputy Agricultural Production Commissioner, Departiment of Farniers Welfore and
Agriculture Development (DFW&AD), Govt, of Madhya Pradesh, Bhopal

5. Dr. V.S, Tomar, Vice Chancellor, INKVV, Jabalpur

6. Dr. S.X. Rao, Director Research Services, INKVV, Jabalpur

7. Dr. A.K.Singh, Vice Chancellor, RVSKVYV, Gwalior

8, Dr. H.S. Yadava, Director Research Services RVSKVV, Gwalior

9. Mr. Ken Taniwaki, Chief Advisor, JICA Project, Indore

JICA India Office

2nd Fleor, Dr. Gopal Das Bhawan
28, Barakhamba Road,

New Dsihi-110001

T

TEL: +91-11-47685500
FAX: +91-11-47685556
URL: htipe/iveeew jlea.go.jp!
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1. OUTLINE OF TERMINAL EVALUATION STUDY

1.1 Objectives of Evaluation Study

The Terminal Evaluation Study on the Project for Maximisation of Soybean Production in Madhya Pradesh

(hereinafter referred to as “the Project”) is to be jointly conducted by JICA and the Indidn anthorities concerned,

as agreed in itern V. of R/D of the Project with the following overall objectives:

i) Examine the achievements of the Project (inputs, activities, outputs and outcome) in accordance
with the original plan described in R/D, PDM and PO,

ii) Examine the contributing and prohibiting factors to the achievements of the Project;

iii) Evaluate the performance of the Project in terms of the five evaluation criteria, ﬁan‘:lely-, Relevance,

Effectiveness, Efficiency, Impact and Sustainability;
iv) Make recommendations in regard to the measures to be taken both by Indian and Japanese sides
towards the end of the Project; and
v) Draw lessons that may be applicable to the similar projects in the future.

12 Mem bers of Evaluation Team

The Project was evaluated by the Joint Evaluation Team (hereinafter referred to as “the Evaluation Team™)

that was composed of eight members both from Indian and Japanese sides. The members for the Evaluation
Team are listed in Table 1-1 and Table 1-2. '

Table 1-1 Indian Evaluation Members

ot

1| Leader Mr. G. P. Prajapati Additional Director, State Institute of Agnculture
_ Extension Training

2 | Member Dr. Om Gupts’ _ Dean, College of Agnculture Jabalpur, JNKVV

3 | Member Dr. 8.K. Shrivastava Director of Extension Serv1ces RVSKVV

Table 1-2 Japahese Evaluation Members

N Deputy Director Géherél, Rural Development
Mr. uzuki :
! Leadq Kaguya S Department, JICA Headquarters (HQ)
2 Soil & Farm Dr. Akira Kamidohzorio Visiting Senior Advisor, ICA HQ |
Management , _ . .
3 | Soybean Dr. Ryoichi Matsunaga Techaical Advisor, KUBOTA Co,, Lid
> | Cultivation o Hnag ches AdvEn 0, L
Cooperation \ Staff, Team 2, Rural Development Department,
4 Planning Mr. KentanLKaIan. ) JICAHG | -
5 i;fl‘;z';s‘m Mr. Atsushi Suzuki | Senior Consultant, A&M Consultant Co., Ltd.




1.3 Procedures and Schedule of Evaluation Study

The procedures taken for the evaluation study were based on the JICA Guidelines for Project Evaluation
(revised in 2010), using the latest version of PDM (approved in 8th JCC meeting) that is a summary table
describing the outline of the Project. The field study in India has been conducted, from November 26 to
December 15, 2015 which detail is shown in ANNEX . The following activities were carried out during the
evaluation study.

(1) Preliminary work and preparation of an Evaluation Grid

Before commencing the field study in India, the Evaluation Team collected and analysed existing
documents related to the Project, then prepared an Evaluation Grid which summarized evaluation questions
for the Evaluation The Grid is shown in ANNEX I,

(2) Field study in India

In the course of the field study in India, the Evaluation Team visited relevant organizations and carried out
a series of interviews and discussions with Japanese Experts and Indian C/P personnel in Madhya Pradesh,
relevant governmental officers in Indore, Jabalpur and respective target districts, beneficiary soybean

cultivators, and other stakeholders to colléct necessary data and information.

(3) Presentation of the Evaluation results
The results of the Evaluation study were presented at the 12th JCC meeting held on December 14, 2015 in

Bhopal.

1.4 Methodology of Evaluation
1.4.1 PDM used for the Evaluation

The Evaluation Team conducted evaluation referring to the current version of PDM agreed between the
indian and Japanese members in the 8th JCC meeting held on March 1st, 2014 shown in ANNEX HL
1.4.2 Points of Evaluation

The results were examined with particular attention to the following points:
(1) Achievement and Implementation Process of the Project

The degree of project achievement including Inputs (both fromn Indian and Japanese sides), Activities,
Outputs, and Project Purpose was assessed with reference to Objectively Verifiable Indicators (hereinafter

referred to as “Indicators™) stated in PDM. The process of the Project implementation was assessed from the

viewpoints of project management.

(2) Evaluation by five evaluation criterig



In addition to assessment of achievement and implementation process of the Project, the Evaluation Team

ass.esscd the Project from the viewpoints of five evaluation criteria described in Table 1-3.

Table 1-3 Five Evaluation Criteria for the Terminal Evaluation

Relevance A criterion for considering the validity and necessity of a project regarding whether the
expected effects of a project meet with the needs of target beneficiaries; whether the
contents of a project is consistent with policies of the India and MP government; whether
project strategies and approaches are relevant, ete.

Effectiveness | A criterion for considering whether the implementation of proj ect has bcneflted (or will

_ benefit) the intended beneficiaries or the target society.
Efficiency A cntenon for considering how econormic resource/inputs are converted to results. The
| main focus is on the relationship between project cost and effects.
Impact A criterion for considering the effects of the project with an eye on the longer term effects
, including direct or indirect, positive or negative, intended or unintended.
Sustainability | A criterion for considering whether produced effects continue affer the termination of the

assistance, ) , /

Source: JICA Guidelines fér Projéct Evaluation (201 0)

—— —



2. OUTLINE OF THE PROJECT
2.1 Background of the Project

According to the National Research Centre for Soybean, among other oilseeds, soybean has been grown
most extensively in India over the last decade both in tertns of area and production. The area and production
in 1986 were reported 1.5 million hectare and 0.9 million ton respectively, which had increased to 8.9 million
hectare and 9.5 million ton in 2007. Madhya Pradesh (MP) has lohg been the largest producer of soybean
according for more than 80% of overall production; however, its share has recently gone down to 50 to 60%,
In fact, the area has been more or less stable but the production has fluctuated, which indicates that there is
certainly potential to increase production in the State by improving yield

Despite such leading role as soybean producer, MP has also been one of the poorest states in India with
substantial population Jiving under poverty line. Since almost 90% of soybean cultivation in MP is rain-fed
and carried out mainly by marginal and small-scale farmers, maximisation of soybean production is expected
to increase the level of food security and to improve livelihood of rural area.

Against such background, the Government of India requested J fCA on a technical cooperation project
for improvement of soybean production. Upon the request, the Project for Maximisation of Soybean
Production in Madhya Pradesh whose objective is to establish soybean cultivation systemn designed for small
and poor farmers in MP has been implemented by the DoFWAD, JNKVV and RVSKVV in collaboration with

JICA since June 2011.

22 Summary of the Project

The outline of the Project is as follows (defined in the current version of PDM):

(1) Overall Goal '

‘Soybean cultivation technology for small and poor farmers is disseminated by the DoFWAD, INKVV and

RVSKVV.
(2) Project Purpose

Soybean cultivation system designed for small and poor farmers is established.
(3) Expected Outputs

1) Strategy for improving soybean cultivation techinology for small and poor farmers is established.

2) Fertilisation technology for small and poor farmers is developed. ‘

3) Pest and disease control technolog}; for small and poor farmers is developed.

4) Cultivation methods resistant to water logging and draught for small and poor farmers are improved.

5) Individual technologies developed and improved by the Project are systematised and proved effective.
(4) Project Period

5 year§ from June 2011 to June 2016
(5) Implementing Organizations of the Project

+  Department of Farmer Welfare and Agriculture Development (DoFWAD) of Government of Madhya

Pradesh State;
4



s  Jawaharlal Nehru Krishi Vishwa Vldyalaya {INKVV)
¢  Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya: (RVSKVV)
(6) Project Sites
»  Main project sites: INKVV Agricultural College Jabalpur, RVSKVYV Agricultural College Indore and
Sehore. s
*  On Farm Trial: Jabalpur, Rewa, Sagar, Hoshanghabad, Chhindwara, Tikamgarh in East, and Indore,

Ujjain, Dhar in West.



3. ACHIEVEMENT AND IMPLEMENTATION PROCES

3.1 Summary of Inputs

S

" The following is the summary of inputs provided by both sides of Japan and India for the Project

implementation by the time of the Terminal Evaluation.

3.1.1 Inputs from Japan Side

(1) Assignment of Japanese Experts

4

A total of six Long-term Experts and 61 Short-terra Experts have been dispatched to support the Project

as shown below.

Table 3-1 Dispatch of Long-Term Experts

‘Name of Expert '  Field of Expertise Assignment Period
1. Sohei Kobayashi (Dr) Chief Advisor/Soybean Cultivation 2011.6-2014.6
2. Koii Tsuji {Dr). ' Pest and Disease conirol 2011.6-2015.3
3. Tzumi Nakanishi " | Project Coordinator 2011.3-2013.3
4. KenTaniwaki (D) fd}::éﬁ‘;/?;@ﬂg;‘nﬂﬂg‘;ﬁa ” 2014.5-2016.6
5. Joji Arihara (Dr) Agronomy ‘ 2014.10-2015.10
6, 1 2013.5-2016.6

Mariko Ohata 'Project Coordinator

Table 3-2 Dispatch of Short-Term Experts

" Year Num ber of Experts M/M
2011 14 : 530
2012 17 9.97
2013 14 - T.17
2014 9 8.20
2015 ‘ 7 4.40
Total 61 34.84

(2) Overseas Trainings for Counterpart personnel

Overseas trainings for the counterpart personnel were undertaken;, 2 trainings in Japan, 3 in Brazil. The

details are shown in Table 3-3 and 3-4.

Table 3-3 Overseas Trainings for Counterpart Personnel (Japan)

|

S | - Training Course — Period (days) ‘Pérticip,hhts. ,
o Poficy and practice of developing agriculture technology, , ‘ I .
L extension system and rural infrasfmcture in Japan 2711 _0?/1 2‘.’20; ll (7)‘ , 3
2 | ditto | . L __1.09/09 ~ 13/09/2013 (5) 8
Long term counterpart training for Young Scientist to '
3 | Leam Advanced Soybean Cultivation and Cultivar (210 i?,; 131272014 1
Selection Technique




Table 3-4 Overseas Tramings for Counterpart Personnel (Brazil)

_Training Course ~ Period (days) Participants
1 | Brazil Leaming Trip 15/01 -29/01/2011(15) | 2
2 | ditto 17/01 — 02/02/2013 (16) 8
3 | ditto 01/02 — 09/02/2014 (9) 7

(3) Provision of.Equipment
Office and laboratory equipment was procured and utilized for the Project activities. The list of equipment
procured is shown in ANNEX IV.

(4) Financial Support for Local Expense
Total amount of Rs.57,313.7 thousand has been spent for the local expense required to support the Project
activities. The details are summarized in ANNEX V.

3.1.2 Inputs from Indian Side

(1) Assignment of Counterpart Personnel
Total of 40 staff (26 from INKVV and 14 from RVSKVV) have béen assigned as the Project Counterpart
personnel. The details are shown in ANNEX VL

(2). Provision of Facilities and Equipment
Office space at Collage of Agriculture Jabalpur, INKVV and College of Agriculture Indore, RVSKVV,
experimental fields, field equipment, etc. have been provided.

3.2 Achievement of the Project
3.2.1 Progress of Activities

The Project team consisting of Indian counterpart personnel and Japanese Experts have carried out project
activitiés according to PDM and PO since the beginning of the Project. Actual activities have been undertaken
by research groups (Indian and Japanese members) on 14 research titles that were selected in accordance with
the project framgwork (originally 16 titles that were combined to 14 after the recommendations of Mid-term
Review were discussed in the 8th JCC meeting). Relation between the 14 research titles and 5 Outputs defined
in PDM is shown in Table 3-5.

The activities undertaken from June 2011 to October 2015 are summarized in ANNEX VII based on
various reports and documents available to the Evaluation Team and information obtained through the
interviews and questionnaires to Indian counterpart personnel and Japanese Experts. Most activities have been
nearly complete at the time of the terminal evaluation study except for some components. According to the
results of the study, some getivities still in the process may require more time to completé beyond June 2016.

7



Table 3-5 Relation between Research Titles and Outputs in PDM

h s¢archiRitles ;
1 Surverllance L. Strategy for 1mprovmg soybea.n cultivation technology for
small and poor farmers is established.
3 East Fertilisation 2. TFertilisation technology for smalt and poo farmers is
4 West Fertilisation developed.
7 East Seed Treatment 3. Pest and disease control technology for small and poor farmers
8 West Seed Treatment is developed.
9 QObservation Materials
10 Molecular Marker
11 YMV & Whitefly
2 Cultivation &Machinery 4. Cultivation methods resistant to water logging and draught for-
5 East Cultivars small and poor farmers are improved.
6 West Cultivars - ’
12 East Trial & Manual 5. Individual technologies developed and improved by the Project
13 West Trial & Manual are systematised and proved effective.
14  Food Use

3.2.2 Achievement of Expected Qutputs

Achievement levels of the respective Outputs are examined below.

{1) Output 1

Output1 | Strategy for improving soybean cultivation technology for small and poor farmers is
established.

1-1 Yleld.constrairtts 1) Under Research Trtle No 1 (Survelllance) a fann survey was conducted in 23

are identified and districts selected from across MP for purpose of identifying constraints to the
_strategy for soybean production. A total of 795 farmers were interviewed and a set of data
improvement of and information on a wide range of aspects of soybean farming and producers
individual " in selected districts were collected.

technologies is 2) The analysis has been carried out by the research team with technical

clarified in the guidance from Japanese Experts in charge of farm management. A

report. preliminary report was compiled in 2014 in which a number of constrains and

gaps between practices adopted by farmers and those recommended by the
university were identified.

3) The Project team has been conducting further analysis using the PS Analysis
method (non-parametric analysis method) on collected data to clearly identify
factors to influence the soybean production. The results will be compiled in
the final report by early next year. '

While the final conclusion has not been reached, as constrains to the soybean

cultivation have been identified, the Indicator can be regarded to have been

achieved partially by the time of the evaltation. '

Overall Achievement and Prospects for Qutpuf 1: ‘

= According to the original plan, the analysis results of the surveillance were to be used to make strategy
for the subsequent activities of the Project. However, the Evaluation Teamn could not reach the

8




conclusion as originaily planned as it took fonger time to carry out analysis on a large set of data
collected in the comprehensive survey. For this reason, the final documentation is in process; however,
some informative findings have been utilized as much as possible for the other activities of the Project.

Although the report has not be finalized as originally. planned, some data and information coilected in
the survey were actually utilized in selecting sites and making plans for OFT conducted since 2012. In
this regard, the results of the survey have already been used in implementing the subsequent activities of
the Project.

Using the non-parametric analysis method (PS analysis), it is expected that the important factors are
more clearly identified, and strategy for individual technologies on soybean cultivation in MP will be
concluded before the end of the Project. These results together with a number of findings from the
survey would be utilised by wider range of stakeholders including policy makers at state and national
level, extension officers, researchers, etc. even after the end of the Project

Conclusion: While the indicator set for the Output 1 has not yet been fully satisfied, it can be conciuded that
the Output 1 will be achieved at satisfactory level by the end of the Project in June 2016,

(2) Output 2

Output 2 Fertlhsatlon technology for small and poor fariners is developed.

_ Indlcators I : Achxevement Level & Prospects Lo o
2-1 Deve]oped 1) Under Research Title No. 3 and 4 (Fertilizer reduction), the P (phosphorus)

technology is fertility evaluation by different methods (Olsen's, Bray 2, Troung) was carried
proved effective out both at Jabalpur and Indore Coilege.
compared with 2) Preliminary results showed that the Olsen's method that has been commonly
conventional used for soil analysis in India uriderestimates P availability in Vertisols
method in specifically for soybean because the rhizosphere of soybean is characterized
experimental as acidic in nature which helps to solubilize the Ca-P and thus enhanced P
fields in INKVV avdilability to soybean crop. The Project concluded that Bray 2 method
and RVSKVYV, extracted by acidic solution was appropriate for Vertisols dominated in MP

and recommended to authorities concerned.

3) On the basis of preliminary studies, it is suggested that P fertilization for
soybean cultivation in Vertisols could be reduced up to 25-50% without
sacrificing the crop yields.

4) Pot experiments of the soils sampled have been conducted in order to
determine the critical limit of P application based on the Bray 2 method.

5) Apart from the examination of P requirement for soybean production, various
combination of fertilization practices have been tested in the on-farm trials

" ¢onducted in 9 districts under the Research Title 13 and 14 (East & West
Farm Trial and Manual). Results will be incorporated in the Manual to be
prepared by the end of the Project.

While the final conclusion has not been reached yet, the technique worked in the
Project is likely to be proven effective in the laboratory with some additional
trials including those to determine critical P level. It will be necessary to approve
the recommended techniques on local farmer’s field with simple experimental
design for small and poor farmers, Hence, the prospect to achieve the Indicator
could be high if the on-going trials can bring about good results.

9



Overall Achlevement and Prospects for Quitput 2:

Under the Project, conventional fertilisation technology has been re-examined both at laboratory and
farmers’ field levels. Once the new method to determine the P ievel is proven to be effective, it has a
large potential to help soybean farmers in MP in reducing amount of P application.

According to the team members working on the fertilization technology, the results still require some

more in'als to confirm.

Conclusion: It is difficult to conclude whether the Qutput 2 will be achieved by June 2016 at the time of the
evaluation study as some more works are required especially in local farmer’s field until the fertilisation
technology developed in the Project is confirmed effective with good results from further experiments.

(3} Output 3

1

Output 3

Pest and disease control technology for small and poor farmers is developed.

3-1

Developed
technology is
proved effective
compared with
converitional
method in
experimental
fields in INKVV
and RVSKVV.

Several aspects of pest and disease control technology have been worked on under

the Research Title No. 7to 11 (East & West Seed Treatment, Molecular Marker,
YMYV & Whitefly, Observation Materials) at Jabalpur, Indore and Sehore College.
The achievement level of the Indicator was assessed in terms of the following 4
technologies: '

1) Observation technology of pests and insects

For purpose of increasing the knowledge and skills of farmers and
extension workers to identify the important insect pests and diseases
problem in the field, several materials and tools have been developed.
They include: 1) Insects/ diseases observation boards, ii} Integrated Pest
Management folder, iii) Soybean insect- pest folder, iv) Diagnostic book
(combined English and Hindi) since the beginning on the Project.

A good number of farmers and extension workers in several districts of
gast and west MP have been trained using the developed materials.

Also knowledge on IPM concept and safe management of chemicals
have been promoted trough trainings and publications.

2) Seed treatment technology by use of Trichoderma and other chemicals

In early 2 years (2012-13), experiments on 1dent1ﬁcat1on of the best
Trichoderma strains for management of diseases and promotion of
soybean growth was undertaken, and in later 2 years (2014-15), on the
assessment of efficiency of seed dressing pesticides which also included
best Trichoderma strains identified in the first 2 years expenments.
Based on the results of these experiments, the following conclusions
have been drawn:

(i} Seed treatment with strains from RSKVY and JNKVV +
conventional spray are par with fungicidal treatment in reducing
-diseases of soybean as well as incréasing yield.

(if) Seed treatment with Jniidaclorpid + Trizophos 40 EC at 20 days is
effective against initial pests of soybean and reducing incidence of
YMYV. This tréatment was also effective in reducing population of
lapidoterous pests.

10



3)

4)

»  Apart from the on-station ekperhnents, various combination of seed
treatment technologies have been tested in the on-farm trials conducted
in 9 districts under the Research Title 13 and 14 (East & West Farm Trial
and Manual). Results will be incorporated in the Manual to be prepared
by the end of the Project.

Molecular research activities for the development of control technology of

YMD

(1) Ecological studies on YMV:
Total of 110 different diseased samples of soybean, weeds and other
crops plants were collected from 17 districts of eastern and western MP.
All the amplification suggested the prevalence of YMV. It was found
that two gene specific primers could be utilized for diagnosis of soybean
yellow mosaic virus.

»  Among the collateral and alternative host, voluntarﬂy grown weeds and
other crop plants (mungbean, brinjal, etc.) also showed amplification
with YMV gene specific primers.

(11) Whitefly:
34 whitefly sequences of Asia I and Asia II collected from MP showed
no crop and geographical specificity. Phylogenetic tree of 34 whlteﬂy
sequences reveated the prevalence of Asia I and Asia Il types.

»  The PCR based protocol was standardized for diagnosis of infection of
YMYV in whitefly.

»  Total eight different endosymbionts specific primers were used for
amplification of 16S genes. Out of 34 samples of wpiteﬂy expressed
association of 5 primary and secondary endosymbionts.

*  Two of the YMV represgntative samples of soybean have been
successfully sequenced whole genome of DNA-A of YMV.

*  Besides the work at laboratory level, a field trial for breaking the cycle of
whiteflies was also conducted in the 2015 Kharif season at a community
near Jabalpur, but it did not go well as the participating farmers did not
well understand the purpose of the trial.

Development of Molecular Marker technology

In order to identify soybean resistant genotypes against YMV and to develop

additional DNA markers to assess YMV resistant genotypes, the following

activities have been carried out.

» 148 Indian soybean weré cultivated in INKVV experiment field.

*  Evaluated characters are as follows: hypocotyls colour, follower colour,
days to 50% flowering, presence of hairs on stem, colour of stem, plant
type and YMYV resistance.

e Two replication consisting 75 plants each were laid out and 5 plants were
surveyed for each replication. ‘

»  DNA extraction from the surveyed plants

»  Extracted DNA purification

»  Survey of applicable DNA markers

11



From progréss described above, among 4 technoldgies worked under the Project,
2 technologies (Observation materials and Seed treatment) can be concluded to be
effective by June 2015, but the other 2 (control of YMD and molecular maker
technology) may require more work and time to be proved effective. Therefore,
the indicator for Qutput 3 will be partially achieved by the end of the Project term.
Oversall Achievement and Prospects for Qutput 3: g
= Pests and diseases management could be without doubt one of the most important technologies in
improving soybean production. All the four technologies the Project has worked on are essential to put
in place effective control measures for the major pests and diseases experienced by MP soybean farmers.
Among others, YMD has been recognised as the most devastating and difficult-to-control disease caused
by YMYV and transmitted through whiteflies. In this regard, it was appropriate and inevitable for the
Project whose objective to establish an improved soybean cultivation system to have emphasis on this
particular disease.

«  According to the Project Team, YMV was first isolated from whitefly in India and confirmed with PCR
by using coat protein gene specific primers.

»  As discussed above, among four areas of pest and disease control management, it can be concluded the 2
technologies have been established and extension of these technologies to farmers have already started.
On the other hand, basic research like two titles carried out under the Output 3 require a long-term work
until a visible impact is materialized. Through the Project, the capacity of scientists and facility and
equipment required to conduct such research work will have substantially been improved which will
certainly contribute to the soybean industry and benefit the producers in MP on a long-term basis.
Therefore, the Evaluation Team has concluded that another cropping season would be required to detect
QTLs for YMV resistance resulting in great progress toward the development of marker-assisted
selection in MP in the near future.

Based on these observations, the evaluation team concludes that the prospect of achieving the Output 3 by the
end of the Pro; ect term could be 4t moderate level.

(4) Output 4

Output4 | Cultivation technologies resistant to water logging and draught for small and poor farmers are

| improved.

4-1 | Improved Under Research Title No. 2 (Cultivation & Machinery), 5 and 6 (East & West
| technology is Cultivars), cultivation techno\logics in the following two areas have been worked

proved effective on for the Output 4. The progress in the respective areas is summarized below:
compared.with
conventional 1) Development of new drainage, tlllgge and sowing method
method in 1) As for technologies on water logging, éxperiments on conventional
experimental fields tillage with raised bed, ridge and furrow, open drainage channel, and
in INKVV and zero tillage with sub-soiler have been conducted in the INKVV
RVSKVV. experimental fields. Summary of findings were as follows:

*  The combination of conventional tillage and open drainage channel
with raised bed sowing method was found best for ensuring good seed
germination, initial growth, and plant population in rainy season.

+  The combination of conventional tillage and ridge and furrow sowing
performed fair result,
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«  Post monsoon sown treatments provided less yields, late germination
and growth of soybean resulted more weeds density.

+  Time, fuel and energy consumption of conventional tillage + Modified
ridge furrow/ Broad bed furrow was higher as compared to other
treatments.

*  The chemical properties of soil not much affected from their initial
status of soil by the different new method combinations of drainage,
tillage and sowing methods. '

if) As for the mid-season draught, techniques of conventional tillage with
raised bed, ridge and furrow, and no till cropping with subsoiling were
examined. As a result, ridge and furrow, no till with subsoiling showed
good water conservation during the draught. (But the duration of
draught excee¢ding more than 3 weeks, some damage to the growth of
crop occurred.)

2) Evalustion of soybeen cultivars against soil moisture stress and high plant

population

i) Five Soybean varieties and genotypes screened from both universities
INK VYV -Jabatpur and RVSKV V-Gwatior College were evaluated in
terms of tolerance to excess moisture condition and high plant density
at INKVV Jabalpur and RVSKVV-Sehore. Results were as follows:

+  In2014 and 2015 on-station trials, among the promising genotypes,
two genotypes (JS 20-87, IS 20-71) and one released variety (JS 97-52)
were found to be tolerant to excessive moisture conditions whereas
three types (JS 20-50 and JS 20-71 and JS 20-87) were found suitable
for high plant population for eastern MP.

= Qutof five varieties tasted, variety RVS 2001-4 and genotype RVS
2007-4 and JS 20-69 were found promising in term of yield and good
plant types over two environments for western MP.

ii) Apart from on-station experiments, a few on-farm trials were also
conducted in both of east and west MP.

In both areas of cultivation technologies, several improved technologies were
examined in the experimerit fields and the results showed that those technologies
were more effective in given conditions compared with conventional
technologies. From this progress, the indicator for Output 4 can be regarded to
have been achieved by the time of terminal evaluation.

Gvérgll A‘\‘ch'ievemgnt and Prospects for Output 4: S

In rcgard to the drainage, tillage and spwing method improved under the Project, more than 2.0 t/ha of
yield was achieved in OFT in a district that were carried out in parallel with on-station tnals. Some
equipment such as ridge and furrow seeder, raised bed planter, sub-soiler and open drainage plough
developed. And also, self-suspended seed dispenser has been developed by private manufacturers in
Pune, Maharashtra and dissemination has already started through commercial channel.

As for the déveloping new varieties, some breeding lines were selected to be tolerant to excess moisture
stress and high densities population in on-station trials, howevér, they would be hardly registered as new
varies by the end of the Project.
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Conclusion: Based on these observations, it can be concluded that achievement level of Qutput 4 will be very
high for cultivation method, but mdderate for variety development technology.

(5) Output 5

OQutput5 | Individual fechnologies developed and improved by the Project are systematised and provecf

effective,

1) Under Research Title No. 12, 13 (East & West Trial & Manual) and 14
(Food Use), activities for Output 5 have been undertaken.

5-1 Cult.i-j\-ratlo.r.l
technology system
is proved effective | 2) OFT on set of technologies were conducted during three Kharif seasons

compared with from 2012 to 2015. A total of nine locations (districts) were selected from

conventional across MP considering both facilitation of KVK and agro climatic zone. In
cultivation method each district, six farmers were selected where trial fields were set up.

in trial figlds in Criteria for selecting farmers included willingness to grow soybeari, size of
villages. operation and influential to the rest of the villagers. Every year the actual

fields (farmers) have slightly changed.

3) The university implementation team consisting of PI, assisting RA and/or
SRF have worked together with KVK PI (scientist) and their assistant SRF
as well as selected farmers. Treatments of OFT were tailored to these KVK
staff and farmers on that time.

4) Three technological components including cultivation, fertitization and seed
treatment were tested with the foltowing treatments (in case of 2015 Kharif

season).
Components ,
Culitivation (T1) Fertilization (T2) Seed Treatment (T3)
T1-1. Farmers Practice | T2<1. Farmers Practice | T3-1. Farmers Practice
(Seed + 50% Fertilizer) | (Seed + 50% Fertilizer) | (Seed + 50% Fertilizer)
T1-2. Farmers Practice | T2-2. Recommended T3-2. Farmers Practice
Practice (Seed (Seed + 50% Fertilizer)
treatment, Ridge & + Seed Treatment 1
Furrow + Weed (Thirum -+
control) Thiomethoxam)
T1-3. Recornmended | T2-3. Recommended | T3-3. Farmers Practice
Practice (Ridge & Practice (Phosphorus) | (Seed + 50% Fertilizér)
Furrow + Seed + Seed Treatment 2
treatmernt + {Thirum, +
Recommended Imidaclorprid}
fertilizer) o |
T1-4. Farmers Practice | T2-4. Soil Testbased | T3-4. Farmers Practice
(Seed + 50% Fertilizer) | Fertilizer Application (Seed + 50% Fertlhzer)
+ Open Drainage + Tricoderma
Channel . . R
' T2-5. No Fertilizer T3-5. Recommended
) Practice (Seed
treatment, Ridge &
Furrow + Weed control)
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5) The resuits of 2015 Kharif season showed the yield of recommended
practices in all the three components was higher than the other treatments in

all the districts.

5-2 | Farmers of on farm | 1) Since any survey has not been conducted for purpose of investigating the
trial can explain the farmers’ understanding on the trial design, it is difficult to examme this
design of on farm indicator. i
trials and all the 2) According to the mterviews that the Evaluation Team had with participating
treatments to the farmers during the field visits, most farmers were able to indicate difference
visitors. of yield among the treatments they conducted. However, it appeared that

most famers had not actually understood the details of trial design as it
included too many complicated treatments.

5-3 | Manual/handbook 1) Theteam of JNKVV on Research Title No, 13 is respons1b1e for analysis of

developed by the data collected from all the districts and developing the manual/handbook
Project is approved reflecting the trial results. The first edition of manual was compiled in 2013
by JCC. and revised in 2015.
2) The final version is to be prepared before the end of the Project by reflecting
the results of 2015 Khanf season.

3) The final version will be presented and discussed in a JCC meeting.

Overall Achlevement and Prospects for Outgut 5:
»  The trials have been conducted in the past three Kharif seasons and data has been collected. Based on

the results, the manual has been prepared.

»  The weather condition in MP has been unstable and unfavourable for soybean production in the past few
years. It was reported that the yield of soybean has dropped subsfantially in 2015. However, the crops in
OFT had shown better standing and recorded higher yi¢ld even in the unstable weather condition, which
was an evidence for effectiveness of technologies brought by the Project. The Evaluation Team also
observed that among nine districts, crop performance in Sagar district was particularly impressive where
many visitors including senior officials of state government came to see the OFT plots duririg the
growing season.

= While the recommended technologies were proven effective in the OFT, communication between
PIs/CoPIs of the Universities and KVK scientists was not sufficient.

»  Apart from the trials, some activities to promote soybean-based food were undertaken for Qutput 5. In
MP, the soybean is produced mostly as a cash crop; however, the soybean is a nutritious food and good
source of valuable nutrition. To increase awareness of producers on soybean as a food is also important
especially for women’s empowerment.

Conclusion: Based on these observations, the Evaluation Team concludes that Output 5 will bé achieved at a
 satisfactory level by the end of the Project with some conditions that better coordination among research
teams is nurtured for finalizing the manual.

3.2.3 Achievement of Project Purpose

Achievements and Prospects of the Project Purpose were overviewed as follow.
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Project Purpose: | Soybean cultivation system designed for small and poor farmers i

1. Cultivation technology system is | As per discussed in achievement of Output 5.

proved effective compared with
conventional gultivation methods

in pilot farms.

2. More than 70% of pilot farmers Since no survey has been conducted for purpose of assessing how
are willing to continue to adopt many pilot farmers are willing to continue to adopt the '
one or more technologies in the technologies, it is difficult for the Evaluation Team to assess the
cultivation system established by | achievement level of this indictor, but according to the interviews
the Project. with some farmers the team met during the field visits, the

impression for them to continue the technologies was high.

3. The cultivation manual developed | Though the final version of manual has not been complete at the
by the Project is adopted by the time of evaluation, it is highly possible for the DoFWAD to
DoFWAD. authorize it, accordirig to favourable comments of the MP state

officials at the meeting with the Evaluation Team. Besides the
manual, a publication “Diagnosis Book on Pests and Diseases in
MP” produced by the Project has been adopted by the State
government and copies have been distributed to the agricultural
officers across the state.

Overall Achievement and Prospects:

+ The Projéct Purpose of " soybean cultivation system designed for small and poor farmers is established"

will be almost realized by the end of the Project for the following reasons:

1)
i)

The target of yield (2.0 t/ha) has already been achieved by some farmers who adopted set of
technologies developed by the Project in the 2015 Kharif season.

Despite unfavourable weather condition in the 2015 Kharif season, crops in OFT set up in selected
districts showed better growthi and yield compared with those grown in other ordinary fields
(according to SOPA, average yield was 0.78 t/ha in the 2015 Kharif season‘).

It has been reported that a good number of farmers who attended extension functions such as field
days and farmers who visited the OFT plots appreciated the performance of crops and expressed
willingriess of adopting some of technologies by themselves;

While finangial burden to introduce technology differs depénding on type of technology to be
introduced, it is generally within the range of price which farmers can afford (there is also
possibility for the actual price to bé reduced by applying government subsidy to some equipmerit).

*  On the other hand, as discussed above, it will require another cropping season for the Project team to
implement supplemental activities for the purpose of consolidating and initiating dissemination process
of the project achievements. ‘

Conclusion: With these observations, the Evaluation Team ¢onclndes that the likeliness of achieving the
Project Purpose by the end of Project would be moderate as parts of Qutput 2,3, 4 and 5 will not have fully
achieved within the remaining period.

3.2.4 Prospect for Achievemeit of Overall Goal

Overall Goal is expected to be realized 3 to 5 years after the end of the Project. Prospect for the

Overall Goal is assessed below.
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Overall Goal: | Soybean cultivation technology for small and poor farmers is disseminated by the
DoFWAD, JNKVV and RVSKVV

Manual compiled by the Projectis | Since the manual has not been finalized at the time of evaluation, 1t
utilized by KVKs in trainings for | is difficult to assess this indicator. However, based on the fact that
dissemination staff and farmers. “Diagnosis Book on Pests and Diseases in MP” produced by the
Project has been adopted by the State government and copies have
been distributed to the agricultural officers across the state, the
Manual is also expected to be utilized by KVKs.

2. Number of farmers adopting As already reported, a good riumber of farmers who visited the on-
cultivation technology system farm-~demonstration fields appreciated the performance of crops
established by the Project is and expressed willingness of adopting some of technologies by
increased. themselves. If such situation continues, possibility of achieving the

indicator could be high.

Overall Prospects:
»  All the new technologies are disseminated through the agricultural extension system already existing in

the MP. In this system, the agncultural universities including INKVV and RVSKVYV have mandate of
generating new technologles that are disseminated to farming community through KVKs and DoOFWAD
extension workers. Since the Project has been carrying out activities through the existing structure, the
technologies developed under the Project will be disseminated through this extension system in which
DoFWAD, INKVV and RVSKVYV have important role. '

»  Apart from the formal extension system, there is also possibility for the technologies to be disseminated
through private channels. Some private manufacturers have already shown high interest in the equipment
developed under the Project. They will continue to produce equipment as far as the demand exists on the
market. Also the technologies will be spread through informal channels existing in the farming
community. The traditional technologies are naturally replaced by new technologles over time as far a$
new technologies have advantages over the traditional ones.

Conclusion: From these observations, there is a certain level of possibility for the Overall Goal to be
materialized w1th1n afew years after the end of the Project term.

33 Verification of Project Implementation Process

(1) Implementation and management structure

The implementing organizations of the Project included JNKVV, RVSKVV and DoFWAD, MP
Government. Figure 3-1 showed the implementation structire for the Project. The Director of Agriculture has
played a role as the Project Director while Director Research Services both at INKVV (Jabalpur) and
RVSKVYV (Gwaliore) have been the Project Manager. The main office of the Project is set up. at RVSKVYV
Agrlcultural College Indore where long-term experts are stationed and has undertaken day-to-day activities.

Since the management system was split into two institutions of JNKVV and RVSKVYV that are located far
from each other, it was reported that there was confusion in terms of administration in the first year of the
Project, which had caused delay in starting the project activities on the ground. However, these problems had
been gradually solved with efforts both by Indian and Japanese members and management had be¢ome smooth
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from second to fifth year. The Evaluation Team learnt that management is going on rather well at both
institutions 4t the time of study.

State

Block

S
—

Vilage

\____

Figure 3-1 Project Implementation and Management Structure

(2) Meetings for management

As the highest management body, JCC was set up according to the provision of R/D that is an official
agreement between Indian and Japanese Governments. JCC meeting took place when necessary. A total of
eleven meetings have been held since the beginning of the Project as shown below.

Table 3-8 Summary of JCC Meetings Organized

Year | Date No. "Main Agenda

2011 | Jul. 26 . 1st | Confirmation to procéed with the project

2012 | Jan. 30 2nd | Survey on the western part of MP , -
) Apr. 18 | 3rd | Research plans by INKVV and RVSKVV .,
Jun, 25 4th | Review and approve 3 research proposals from RVSKVV '
Oct. 15 5th | Approve Brazil learmng trip and South Aftica to World soybean COnferenge

2013 | Feb. 27 6th | Approve the progress of project FY2012 and actmty plan in FY2013
Nov.12 | 7th | Approve Annual feport FY2Q12 sind training prog;ram FY2014

2014 | Mar.1 | 8th | Overall project progress in FY2013, the results of Mid-term Rewew

Jul. 10 Sth | Overall project progress in FY2013 Project Plan and activities in FY2014
: Introduction of New Chief Advisor .

Nov.13 | 10th | Equipment to be provided to CP FY2014, Result of FY2014
Introduction of new long-term expert Dr, Joji Arihara

2015 | Mayb6 _‘1 1th | Research result of FY2014, Schedule of FY2015 JICA support in FY2015 ‘
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Apart from JCC meetings, regutar meetings were held more frequeritly to discuss the issues ariser.

(3) Monitoring on the progress

The Project has organized annual review and planning meeting before the end of fiscal year (March) in
which progress of overall activities and research were shared and discussed. Apart from annual meeting,
monitoring has been done by Indian counterpart personnel and Japanese Experts when necessary. Since the
Project had set up nine on-farm trial sites across the MP, it takes a long time for the Project members to visit
al] the sites for moniton'ng. In the Mid-term Review study, a fecommendation was made to reduce the number

of sites but it was not followed enough though some sites were changed to the districts closer to the universities.

(4) Communications
Ttie Evaluation Team has observed that the relationship among the project inembers was generally good.
All the members whom the team met answered that communications between Indian ‘_couli'terpaxjt personnel

and Japanese experts were well taken place.

(5) Contributing and prohibiting factors to the project implementation
The Evaluation Team observed the following factors had contributed to the implementation of the Project.

1) Good relation fostered between Indian and Japanese members

The relationship between Indian and Japanése members in undertaking the Project activities was observed
generally well at all the levels. Japanese Experts, Indian personnel at universities and KVKs have developed
mutual understanding and trust as good partnership. Frequent communications made between two partles were
considered having played an important role to develop such good relation. The Evaluation Team has observed
through the field visits that good working relationship has been established between OFT farmers and the
Project team. This must have been an important factor for a successful implementation of the Project.

2) High motivation of Indian counterpart personnel

It was observed that all the Indian counterparts had rather high motivation toward the Project activities.
Particularly, young scientists who have been assigned to the Project appeared to have high motivation to leam
from JICA Experts, which has substantially confributed the Project implementation.

3) Farmers’ high interest in new technologies

It was observed that the OFT farmers in nine districts were also highly motivated to improve their farming
practices and eager to lean new technologies introduced by the Project. Demonstration at village level is a
starting peint for extension of technologies. Without sucéessful demonstration, the extension process does ot
take place. Farmers’ positive attitude toward the technologies contributed to the successful implementation.

On the other hand, the following factors have negatively affected the impleémentation process.
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1) Unstable weather condition

Since almost all the soybean in MP is cultivated under rain-fed condition, the production is highly
susceptible to weather in the Kharif seasons. All the farmers and the counterpart personnel whom the
Evaluation Team met mentioned that the weather was unstable and unfavourable in the past few years which
negatively affected the soybean production. The technologies promoted by the Project could mitigate the
impact but it is difficult to deal with the problem if it has exceeded a certain level (e.g. late start of rains,
proloriged dry-spell, etc.).

2) Administrative issue at MP Government Headquarters

Although the relationship between Indian and Japanese members is generally good, there have been
challenges in the administrative procedure in the higher level of MP Government. The Evaluation Team leamnt
that the trainings planned in Japan for Indian counterpart personnel wete postponed or cancelled several times
as it took significant time to get approval from MP government. This issue has negatively affected the

implementation process.
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4. RESULTS OF EVALUATION BY FIVE CRITERIA

4,1 Relevance

Relevance of the Project is regarded as very high based on fhe following analysis.

(1) High relevance to local needs, policies of the Government of India and MP Government

Agriculture sector is described as the economical backbone of India and MP becanse it constitutes the
largest share of income and has been a source of livelihood and food security for the large majority of vast
population, especially significant for low income, poor and vulnerable sections of fural society. The
Government of India and MP has recognized it in the policies notably Twelfth Five Year Plan, National Policy
for Farmers (2007) and National Agricultural Policy (2000).

Among other crops, soybean has been of great importance as oilseeds crop for the majority farmers in MP
as the state has been the largest producer of soybean im India accounting for nearly 60 percent of the national
production. All the farmers whom the Evaluation Team met in the field visits reported that there were no
alternative crops for soybean grown in the Kharif seasons, which was an evidence for its importance for
farmers.

On the other hand, the productivity of the crop is still at lqwer level with average yield being reported
around 0.6-0.8 t/ha (SOPA data) in the 2015 Kharif season. Among a number of reasons, poor adoption of
improved production technologies by the majority producers has been recognized significant. In this context,
the Project has been formulated and implemented with aim of assisting the soybean farmers in MP in improving

their production technologies.

(2) High relevance to ODA policy of the Government of Japan

The assistant policy of Japanese Government for India has not changed since the beginning of the Project.
Poverty reduction through economic development has been placed as higher priority in the policy.
Improvement of agricultural productivity including oilseeds crops is an important issue to reduce the poverty
level as the majority of soybean producers in MP are classified as small and marginal farmers. Strengthening
of agricultural research and extension serviges is also placed as a priority area in the assistant plan to the

agriculture sector.

(3) High éomparative advantage of technical cooperation by Japan

Historically soybean has been one of the major crops grown and consumed in Japan; therefore, the country
has a long experience in soybean cultivation. A good amount of resources has been spent it related research
programmes both by national and local governments and developed various cultivation technologies some of
which have been transferred to Indian counterpart personne} under the'Proj ect.

(4) High appropriateness of approach taken by the Project
The Project has implemented activities through the agricultural research and extension system of MP
Govemnmeént. While main focus of the Project has been support for research work at the colleges in MP, quite

21



a few efforts were also made to involve beneficiary farmers and field officers by conducting on-farm
demonstration, trials, trainings and other extension functions. For this reason, approach taken by the Project
could be regarded as mostly appropriate.

4.2 Effectiveriess

Effectiveness of the Project is regarded as moderate to high based on the following analysis.

(1) Achievement of the Project Purpose

As discussed in 3.2.3, while some Outputs have not bgen fully achieved, the Project Purppse that is
“soybean cultivation system designed for small and poor farmers is established” is likely to be realized at
moderate level by the end of the Project. The Outputs that had been delayed were activities regarding the basic
research technologies such as YMV analysis at DNA level, molecular marker and genotype screening for
variety development which would bring about visible impact on soybean cultivation system on long-term basis.
Therefore, delay in these Qutputs had not directly affected on the achiévement of Project Purpose. Other
Outputs such as improvement of cultivation method and fertilization that had more direct impact on small and

poor farmers has been carried out as scheduled.

(2) Logic between Outputs 4nd Project Purpose in the project design

Since the five Outputs defined in the PDM have covered major aspects of the soybean cultivatipn system,
the logic between Outputs and Project Purpose has been generally appropriate. Some farmers who adoptéd set
of technologies developed by the Project has already achieved the yield of the 2.0 tha in the 2015 Kharif
season in which most farmers’ production was lower affected by unfavourable weather conditions and
prevalence of pests and diseases. This could be an evidence for good logic of the Project, bn the other hand,
although it was originally planned that the findings of surveillance conducted at the beginning of the Project
(in Output 1) could have become basis of the strategy for the project implementation afterward have not been
concluded as scheduled due to delay in data analysis, which may have negatively affected the effectiveness of
the Project to some extent.

(3) Effects of Important Assumptions in PDM and factors having affected realization of the Project Purpose
There were no important assumptions that had béén identified at the beginning of the Project for realizing
the Project Purpose from Outputs. And no particular factors were observed by the Evaluation Team.

4.3 Efficiency
Efficiency of the Project is regarded as moderate based on the following analysis.
(1) Inputs from Japan

Inputs from Japanese side for the Project included dispatch of Japanese Experts, provision of equipment,

overseas trainings in Japan and Brazil for ounterpart personne] and financial assistance for local expense.
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Regarding Japanese Expets, while it was generally appropriaté in terms of timing of assignment and expertise,
many activities were conducted by a number of short-term experts particularly in the first and second years,
and different experts were dispatched for the same areas of activity which sometimes caused inconsistent
advice to Indian team. The situation has been improved from the third year by assigning the same experts ta
the same area of activity.

In regard to the training, a number of Indian participants reported that they had gained knowledge about
soybean cultivation in other countries as most of them never had such experience before. However, several
trainings had been cancelled after the arrangement was made due to some administrative problem in the MP
Government, which had negatively affected the efficiency. Regarding the equipment provided, most of them

were appropriate except for some field machinery which specification was not suited to the requirement.

(2) Inputs from India

Assignment of counterpart persohnel, provision of facilities and equipment including office space for the
Project members, farmland for field experiments at universities, etc. which were mostly appropriate except for
some counterpart personnel whose expertise was not best suited to the Project activities. Most local expense

required to implement the activities have been provided by Japanese side.

(3) Cost effectiveness

Although it was not possible for the Evaluation Team to conduct a thorough cost-benefit analysis on the
Project, cost effectiveness was considered to be generally high because the Project has produced quite a number
of results within a short period of time with limited inputs. Capacity of Indian countefpart personnel has been
substantially strengthened by working with JICA Experts and a number of trainings. Technologies developed -
and upgraded by the Project will continue to benefit the soybean producers on long-term basis. Economic
return that will accrue from improvement of productivity or effective control of serious pests and diseases will
have significant benefit not only on individual producers but also state and national economy. All of these

prospects will contribute to the increase of cost effectiveness of the Project.

(4) Effects of Important Assumnptions

Thete are two important assumptions that were identified at the beginning of the Project for realiiing‘ the
Outputs from activities. They are: i) No serious climatic disaster repeatedly damages crops; and ii) No
unknown pest and disease repeatedly damages crops. [n regard to the first assumption, unstable weather
conditions exp’eriénced m the past few seasons had negatively affected the reélization of some Qutputs since
all the experiments in the fields were conducted under rain-fed condition and the crop growth was affected
which resulted in low accuracy of collected data. A good number of researchers working with the Project
reported this issue to the Evaluation Team. Therefore, it can be said that there has been some impact of this
assumption though it was not at a serious level of total crop failure. In regard to the second assumption,
unknown pests and diseases were not reported but many soybean fields in MP affected by YMD particularly
in the 2015 Kharif season.
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4.4 TImpact

Impact of the Project is regarded as moderate to high based on the following analysis.

(1) Prospect for the achievement of the Overall Goal
There is a certain level of possibility for the Overall Goal to be materialized within a few years after the

end of the Project term as discussed in 3.2.4.

(2) Effects of important assumptions

There are two Important Assumptions that were identified at the beginning of the Project for realizing the
Overall Goal from Project Purpose. They are: i) There is no policy change that may drastically affect current
system of dissemination in the State; and ii) Government’s Minimuri Support Price system for soybean is
sustained. At the time of the evaluation study, policy regarding soxbean has not been changed and price support
system has been maintained. Since the importance of soybean in MP will not change in the next few years,

drastic change in the government policy is not anticipated.

(3) Spill-over effects ‘

The Project has attracted quite good attention from higher level oﬂ'lcia1§ of the state government as well
particularly in the 2015 Kharif season as the crop stand in the OFT plots was quite impressive under unstable
weather condition. The Evaluation Team heard that directors or management officers in the State Department
of Agriculture visited one of OFT plots and appreciated the crop growth. There is a possibility that some
aspects of the Project results may be adopted in the related policy or programme in the future.

A number of stories on the Project activities have been reported by local newspapers from time to time

which must have contributed to the increased awareness on the Project achievement among general public.

(4) Negative impact
No negative impacts caused by the Project have been reported or observed during the process of

implementation.

4,5 Sustainability

Sustainability of the Project is regarded as moderate to high based on the following analysis.

(1) Policy and institutional sustainability

As discussed in 4.1, the Central Government and MP Governinent have recognised the importance of
soybean as oilseeds crop and stated in the Policy documents iricrease of its production and productivity as the
priority issue. As the highest soybean producing state, the MP Government has established support systemn for
soybean cultivation. While research on soybéan in MP has beefi carried out mostly by State Agricultural
Universities (SAUs) including JNKVV and RVSKVV, extension is done through KVKs under the universities
as well as State Department of Agriculture. Apart from the state government structure, DRSoy under ICAR,
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an autonomous organisation under the Ceniral Government, has its headquarters in Indore. With support from
ICAR/DRSoy, “All India Coordinated Research Project on Soybean (AICRP)” project has been running since
1967. As such, policy and institutional environment to continue the soybean related programmes have already

been put in place.

(2) Financial sustainability

Under the Project, all the field activities including on-station and on-farm trials at university and village
level have been supported by Japanese side. There has been a concern as to whether the activities supported
by the Project (including extension of developed technologies) could be continued or further developed even
after the end of the Project. The Evaluation Team has assessed this issue seriously and came up with the

following prospects:

1) Sustainability of research related activities at universities
*  The Evaluation Team leamnt that most research programs undertaken at the SAUs including soybean
research are funded by ICAR, state government or other funding bodies. Therefore, whether the
project-supported research activities can be continued or not after the end of the Project is very much
depending on whether the researchers can access to such funds or not.
»  When researchers want to access to these research funds for implementing a particular research topic,
they need to prepare and submit a proposal on their research plan. Hence, the researchers need to

develop capacity to make such proposals on research projects.

As reported in 3.2, there are some research components that will require continuous work even after the
end of the Project such as control of YMV, molecular marker, breeding of new varieties, etc. The Evaluation
Team has understood that there is possibility for tlie university to continue such research components by nsing

these available research funds if the research topics are well aligned with national programmes such as AICRP.

2) Further extension of technologies established by the Project
The Evaluation Team has observed that there are three major extension channels in the MP agricuitural
sector. It has been understood that technologies developed by the Project can be disseminated through these

channels as far as the state government and universities have willingness to do so.

i} State Agricultural Universities — KVK structure
KVKs are mandated to disseminate new knowledge and technologies generated by SAUs. KVK’s
activities are mainly categorized into four: i) On-farm testing; ii) Frontline demonstrations (FLD); iii}

Training farmers and extension personnel; and other extension functions.

ii) DoFWAD extension structure
DoFWAD has been implementing extension services for farmers through a hierarchical structure of
State-Zone-District-Block-ADO/Centre-RAEO/Centre.  Agriculture Technology Management

23



Agency (ATMA) program has been currently implemented with the objective of strengthening the
extension machinery and utilizing it for synergizing the interventions.

iii) Private or informal channels
Apart from the government formal extension services, the farmers have ‘their own information
channels that are sometimes more effective in transferring the knowledge and technologies though
such channels are informal. Private sector such as agro-input dealers, products buyers (middlemen),
manufacturers of agricultural machinery, etc. are also important source of information for farmers.

(3) Technical sustainability

The Project has dealt with wide range of technologies; some can be directly used ‘by farmers and others
are used by researchers for fundamental and applied research at universities. While most teclinologies
demonstrated in the OFT appeared to have been accepted by the end-users of farmers, some advanced
technologies that are in the process of transferring from JICA Experts to Indian counterpart personnel which
may still require some time to complete the process. Therefore, the techmical sustainability differs according
to the category of technologies.
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5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

The Project Purpose of "soybean cultivation system designed for small and poor farmers is established"
will be almost realized by the end of the Project. However, it will require another cropping season for the
Project team to implement supplemental activities for the purpose of consolidating and initiating
dissemination process of the project achievements. While the recommended technologies were proven

effective in the OFT, there are some issues to be followed. The Evaluation Team makes following

recommendations.

5.2 Recommendations

(1) Extension of the project duration
As mentioned above, the Evaluation Team recommends the Project team to extend the project duration

for 8 months, until the end of February, 2017 in order to implement supplemental activities in another Kharif

cropping season.

(2) Further involvement of KVK into the Project

KVK is one of the key stakeholders to disseminate the learnings of the Project to all soybean farmers in
MP in cooperation with DoFWAD, INKVV and RVSKVV in grass-root level. Therefore, the Evaluation
Team recommends that KVK shall be involved as one of the project implementers for effective and efficient
extension of learnings of the Project and INKVV/RVSKVV should exchange information and opinions
including feedback from KVK scientists to develop the technologies and the Cultivation Manual nore
suitable and applicable for farmers through existing meetings with KVK.

(3) Approval and utilization of the Cultivation Manual

The Evaluation Team recommends DoFWAD shall approve the Manual (related to Output 5) by
February 2016 and distribute the Manual to all KVK with recommmendation to make full use of the handbook
by April 2016 in order to widely share the learnings of the Project. Further, The Evaluation Team also
recommends the Project Team to revise the Manual based on the results of Kharif 2016 and incorporate the

experiences and lessons learnt from other organizations into the Manual.

(4) Questionnaire survey to figure out the achievement of Indicator 2 of Project Purpose

The Evalvation Team evaluated “High” for Indicator 2 of the Project Purpose, which is “More than 70%
of pilot farmers are willing to continue to adopt one or more technologies in the cultivation system
established by the Project” according to the interviews with some farmers the team met during the field visit: -
However, quantitative data shall be required to assess the Indicator more precisely. Therefore, the Evaluation

Team recommends the Project Team to conduct questionnaire survey to collect necessary data.
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(5) Counterpart Training in Japan

The counterpart training programs to be held in Japan were cancelled three times until now. As a
consequence, precious opportunities for counterpart personnel to acquire knowledge and technologies based
on the actual experience in Japan were deprived and it unfortunately created hindrance to achievement of
outcomes. The Evaluation Team recommends DoFWAD to appoint the functionary responsible for following

up necessary procedure for future counterpart training programs in Japan.

{6) Iocus on dissemination of the Project achievement

The Evaluation Team expects that the achievement of the Project will be more widely shared with large
number of soybean cultivation farmers in MP. To realize this, the Evaluation Team recommends DoFWAD,
JNKVV and RVSKVYV to put more focus on dissemination of the Project achievement to soybean cultivation

farmers by utilizing the existing extension structure such as XVK, ATMA under DoFWAD, and State

Institute of Agriculture Extension and Training.

28



6. LESSON LEARNT

{1) Aéquisition of advanced knowledge and technologies by young professors/researchers

In terms of sustainability, it is worth mentioning that a lot of young professors/re‘searchers were deputed
as counterpart personnel and could acquire advanced knowledge/technologies through hands-on training by
JICA Experts. As capacity development of young professors/researchers for writing proposals to procure
fund and research paper to publish research results (even though these activities are clearly described in
PDM) as well as solving each research issue have been implemented, they could cultivate a comprehensive
ability to develop their research in a sustainable manner. In case that universities/research institutes are
involved in future JICA project as counterpart, the above mentioned activities for capacity development of

professors/researchers shall incorporate into PDM.

(2) Appointment of the government officer responsible for logistic matters

It took significant time to acquire internal approval within MP Government for any matters of the Project.
DoFWAD should have appointed the government officer who should have proceeded all logistic matters
with full responsibility and functioned as focal point for all stakeholders (universities, other
departments/divisions within MP Government, Ministry of Agriculture, Ministry of Finance, and JICA and
S0 !'on) apart from the coordinator deputed from INKVV.

(3) Improvement for fundamental of experimental laboratory before dispatch of JICA Experts

As it took significant time to improve fundamental conditions such as hygienic environment of
experimental laboratory at the initial stage of the Project, the efficiency of technological development and
transfer was partially inhibited. Necessary actions to be taken by MP Government in this regard should have
been discussed and implemented as much as possible before dispatch of JICA Experts for smooth

implementation of the project.

(End)
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ANNEX-I} Evaluation Grid for Terminal Evaluation Study on Project for Maximisation of Soybean Production in Madhya Pradesh

(1) Achievamant Lavel

To what exlent has the assignment of Japanese Experls been appropriste in terms of timing, number of
aseignment days, number of experts assigned, and their expertise?

Asslgnment reco of Japanese Experls

{Pruject plogress reporis, Interviews to Experls and
C/iE

Ihputs frem Japanese side

To what extent has the counterpait training been appropriately undestaken in terms of contents, number of
coursas, timing?
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Project progress reports, Repoits on trainings

To what extent has the provision of equlpment been apprapriate in terms of type and number of equipment
procured, and timing of delivery?

tist and record of equipment provided

List of equipment provided, Interviews to Experls and
CIPs

Inputs Achleved

To what extent has the amount of linancial assistance (jocal expense} from Japanese side to the Project been
appropriate?

Financial record on local expanse

Financial reports of project, Interviews to Experts and
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Information of factors that have alfected the

jachievement

Research progress reporls,
CiPs

Interviews to Experls and

Output 3: Achievement level of
"Pest and disease control

To whet extent Is the OY| 3-1 'Developed technology is proved efleclive compared with conmventional.methad in
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(2) Implementation Proces

8

{lmplemantation
{Btocess

Progress of Inpuls and Actvilles

Have- the Project inputsfactivities bean carried out according fo the plan agreed on between [ndian and
Japanese sides?

|Recard on poject aclivities, Opinfan of
Japariese Experls and Indlan CIP

Minutes of JCC meelings, Project progress reparts,
Interviews to Experts and C/Ps

Project Management Systemn

Project

Have the Project activibes been monitored appropriately both by the Indian and Japanese sides throughout the
Project term?

Racord an ploject aclivities, Oplnion of
Japanese Experts and Indian GIP

Minutes of JCC meslings, Pioject progress raparts, .
Intefviews to Expers and C/Ps

Have the Project Design Matrix {PDM} and Plan of Operatien (PO) appropriately reviewed?

Record on project activities, Opinlon ot
Japanese Experts and Indlan C/P

Revised PDM/FPO, Minutes of JCC maetings, Project
pragress repoits, Interviews 1o Experts and CfPs
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Record on project activities, Qpinlon of
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Winutes of JCC-meetings, Project progress reparts,
Intervlews to Experts and C/Ps
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information regarding project management and aclivities?
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|Minutes of JCC meetings, Project progress reports,
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Ownership of the Project

‘|to_ptoject management and activities?

Have. the Indian stef! (suparvisors and C/Ps) adequately paricipated In the decision making process in regard

Record on project activities, Opinion of
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Japanese Expérs and Indian GIP, core
e .

Has the Indian side made sufliclent efforls to allocate ocal expense for the project activities?

Minules of JGC mestings, Project pragress teports,
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Minutes of JCC meelings, Praject progress reports,
[nterviews to Ex T/Ps, extension staff
Minutes of JCC meetings, Project progress reparls,
Interviews to Experts, G/Ps and pilot farmers

FIN
aclivities, Opinion of Jepanese Experls and

Lencli 0L

Financial reperts, Preject progress reports,
Intervlews to Experts and CiPs

Callaboratlort with Other Projects

a6 the Project adequately collaborated with other projects supported by JICA and other donors?

Record on project activities, Cpinian of
Japanese Experts and Indian C/P

Minutes of JCC -meetings, Project progress rapasts,
Interviews to Experis, C/Ps and sfaff of other donors -

Factore Alfecting the
fmplementation Process

Have restrustudng of implementing organizations or reshuffling and Yransfer of the supenvisars and C/Ps
alfectad the Implementation of the Project?

Record gn preject activities, Opinion of
Japanese Experts and indlan CIP

Minutes of JCC meetings, Project progress reporis,
Interviews to Experts, C/P& and pilct farmers

‘tAre there unpredicted factars which have adversely affected tha Project implementation process?

Record an project activities, Opinlon of
Japanese Experts and Indian C/P

Winules of JCC meetings, Project progress reports,
Interviews to Experts, C/Ps and pilot farmars

(3) Evaluation based on Five Critarla

Relevance to Local-Needs,
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|policles of Indian government and had a higher priority? Have thera any majar changes in policies after the

Project commenced?

Development policles af Indian government.
and DaFWAD

Review of policy documents, [nterviews to Experts
and CIPs

Has the technical-cooperation/advice provided under the Project been relevant to the needs of the target
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Opinlen uf extension stafl and farmers in target
Breas

Interviews to extension stall and fanmers in frget

‘fareas

fHas the Project been in accardance with the country
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to HCA staff

Relevance

Appropriateness of Project
Approach

|Has the approach taken by the Project been apprepriate in terms of the development strategy- of Indian and MP

government?

Were the main Project target ateas appropriately seleclad in accordance with lhe develgpment strategy of
Indian and MP government?

Was the targe? group approprialely selectad in acgordance wilh the development stmtegy of Indian and MP
govemment?

Development policles of Indiah government
and DoFWAD, Opinion of Indian officers in
charge af natiohal develcpment

jReview of policy documents, Interviews to Indian
lofficers in charge, Expers and G/Ps

Development policies of Indian_government
and MAEPIDR, Opinion-cl Indian officers in
chazge of national development

Review of policy documents, Inteivlews to Indian
officers in charge, Experts and C/Ps

Development policles of Indian government
and MAEP/DP, Opinlon of Indian officers In

chaiye of national development

Did Japan have comparative advantage in technology {(know-how) and experience tor supparting the Project?

Review of palicy dnnun':énts, Intarviews to Indian
officers in charge, Experin and G/Ps

Opinion of Japanese Experts and Indflan C/P,
JICA staff

|Interv|nws to Experts and C/Ps

Achievement.level of Project

Effactiveness Puspose

1To what extent is the GVl 1 “Culiivation technology system i proved effeclive compared with conventional,
Jcuttivation methods in pilot faime.” likely to be achleved by the end of the Praject?

Resulls-of research projects on devetoped
cultvation technelopies

iResearch progress reports, Interviews to Experts and
CIPs '

To what extent is the OV] 2 "More than /0% of pilo! farmers are willing to continue to adopt one or more
technologies in-the cultivation system established by the Project” Jikely to be achleved?

|techhofogies

Willingniess of farmers to use of developed

To what exient Is the OVI 3 *The cultivalion manual developed by the Project is adapted by the DoFWAD."
likely to be achioved? |

Research pragress reports, Interviews to farmers
invalved

Prospective for DoFWAD to adopt the
developed manuals

Interviews to DoAWAD offisials and slalf concerned

‘jHave the § Qutputs effectively contributed fo the achlevement of Project Purpose?

Opinion of Japanese Experts and Indian C/P
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Eflacts of External Factors

Have any other factors apart from the Project contribuled to the achievement of the Project Purpose?

Qpinion of Japanese Experts and Indian C/P
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Have any extemal factots negafively affected the achlevement of the Praject Purpese?

Cpinioh of-Japanese Experts and Indian C/P
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‘|Contribution of Actlvitles

Ha;le déqhale “activities been carfied out on time to realize the expected Outputs according to the original
plan?-

Record on project activities, Opinion of
Japanese Experts and indian CIP

Approptiateness of Inputs from
Japanhese Side

Was the dispaich of Japanese experts appropriate In terms of numbet, expertise, {ength-and timing of their
asslgnment?

Project ,progre.s.«s repoits, JInterviews to E;cpens énd

JjciPs

Record on project activities, Opinion of
Japanese Experis and [ndian G/P

Was the provision of equipment by the Japanese side apprapriate In terms of types, quantity and timing of
procurement?

Project progress reponts, Interviews to Experts and
CiPs

Record on project activities, Oplinian of
Japanese Experts and Indian C/P

Hag the trainlng of C/Ps In Indian of Japan appreprialely undertaken In terms of number of trainees, contents,
tlength and timing?

Project progress repofts, Interviews to Experts and
CiPs

Record on project aclivities, Qpinion of
Japanese Experts and Indian C/P

workshops. etc, been relevant to the Project Purpose?

Have knowledge and skills that the C/Ps, extenslon stalf and farmers obtajned through the trainings, seminais,

Psoject progress reports, Interviews to Experts and
CiPs

Resord on project aclivities, Cpinion af
Japanese Experts and Indian G/P

Has the lacal cast supported by the Japanese side been approprate in ferms of amount, use, and timing of

Project progress feports, Interviews to Expetts and
CiPs

Record oh project activities, Opinion of
Japanese- Experts and Indfan C/2

Project progress repoits, Interviews fo Expers and
CiPs

_|Record on pioject: zctivities, Opinian of
Japanese Expetts and Indian C/P

Project progress repors, Interviews io BExperts and'
C/Ps

Recetd on project activities, Oplinion of
Japanese Experts and fndian CIP

Praject progress reports, Intetviews fo Experts and
CiPs

Record an project activities, Opinion af
Japanese Experts and indlan C/P

Project progrese reparts, Interviews to Experts and
CIPs

Record on project activities, Opinien of
lJapanese Experts and Indign CIP

Project progress_reparts, Interviews to Experis and
CiPs.

Record on project activities, Opinien of
Japanese Experts and Indlan CiP

Projett progress repoits, Intervlews to Experls and
GiPs

Recard en.project activities, Opirlon of
Japanese Experts and Indian C/P

Interviews to Experls and G/Ps, DoFWAD officials

Recoid on project-activities, .Opinion of
Japanese Experls and Indlan CIP

it
Efficlency disbursement?
Has the assignment of Indian C/P stall been appropriate In terms of number, position and competency?
Appropsiateness of Inputs from {Have the tacilties and equipment provided by the Indian slde been appropriate in terms of size, qualily and
Indian Side convenience for usa?
Has- ihe amount of budget for the Project disburaed by the Indian government been appropriate in undertaking
the preject activities?
J ‘|Are there any external factors that have conbribuled to the eliciency of the Project?
Unpsedicted external factors
Are there any extemal factors. that have negatively affected the efficlency of the Project?
Prabability of Overall Goal to be |ls Ihe Ovesahl Goal ("Saybean cuilivation technology for sma¥ and peor fatiners is disseminated by the
Achleved JDoFWAD, JNKVV and RVEKVV.Y) lkely to be realized as a sesult of the Project?
{Were the Overall Goal and the Project Purpose compatible and set at approptiate levels? (Was there a gap
Impact Efects of Extemal Faclors Pelween two levels?)
{prospect} Are there any exiernal factors that may affect tha realization of the Overall Goal in the future?

Interviews lo Experts and CiPs

Record on project activities, Opinion af
Japanese Experls and Indiah G/P

Multiplier £ftecis

“|are there any unexpecied posilive or negative impacts lhat the Project caused on the relevant government

policy, system, socig-etonomic- conditions and technological development?

Enterviews (o Experls and GiPs

{Resuits of impact Assessment Study, Record
an ploject aclivities, Opinion of Japanese
Experts and [ndian CIP

Sustalnabllity
{prospect}

finstilutional Aspect

1s ndian . government likely to bave adequate Institutional amangement (policy and system) by which the

Financial Aspect

jean be sustained after the technical cooperation tefminates?

Projest progress reports, Interviews to Expers and
CiPs

Record on project activilies, Opinion of

Outputs achleved through the Profact can be sustained after the technical coopemtion has ended jn 20167 Japanese Experts and Indian CIP

interviews to Experts and C/Ps, DoFWAD officials

15 Inckan government likely to secure an adequate budge! with which the Dutputs achieved through the Project |Record on project activities, Opinlon of

Japanese Experts and Indian G/P

1s ihe finencial capacity of beneficlary famers sufficient to adopt and continue the developed-cultivation
technologles?

Interviews to Experls and C/Ps, DoFWAD officials

Opinion of Fatmers, Japanese Experts and
Indian G/P,

Intesviews to- Experts, CiPs, extension staff ang

Organizational Aspect

Is Indian government likely to maintein and develop the organizational structure-inciuding appropriate staff

Technical Aspest

|ls the target group (C/Ps, extension stall and farmers) who have. oblained the knowietlye and skilis through th
. i . . !

Regord-on project acllvities, Oplnion of

assighment with which the Outputs achieved through the Project can be sustained after the end of the Project? |Japanese Experts and Indian G/P

farmeis
Inferviews to Experts and C/Ps, DoFWAD officials

e [Record on project activities, Opinton-af
J Irglian CIP

iPviect likely to continue and-develop them gtter the end of the Project?
JAre relevant organizations (DoFYWAD, JNKVV and RVSKVV)_ likely to'maintaln and further develop the

Implementation capacity after the end of the Project?

Interviews to Experts and C/Ps, DoFWAD aofficials

Japanese Cxpers and Idiar
~jRecord on project activitles, Opinion of

Japarese Experts and Jndjan CIP

Are the technologies transferred [ikely to be disseminaled to other areas giler the Project terminates?

Ainterviaws to Expers. and C/Ps, DoFWAD officials

Record on-praject activities, Opinjon of

Cverall Sustainability

JAta the Project achievements. and impacts likely to have.a high level of avarall sustainability?

Japanese Experts and Indian CiP

tinternviews to Experls and C/Ps, DoFWAD officials

Record on project activities, Opinion of
Japanese Expers and Indian /P

ANNEX li

Interviews to Experis and G/Ps, DoFWAD officials




ANNEX 1l

Project Design Matrix (PDM) for Terminal Evaluation

Project for Maximising Soybean Production in Madhya Pradesh

5 years from June 2011 toJune 2016

Department of Farmer Welfare and Agriculture Development (DoFWAD) under Government of Madhya Pradesh; Jawaharlal Nehru Krishi
Vish Vidhyalaya (INKVV) and Rajmata Vijayraj Scindia Krishi Vishwa Vidyalaya (RVSKVV)

Extenion Staff of DoFWAD, INKVV and RVSKVV.

Selected Sites in Madhya Pradesh State

March 1, 2014

T Frojeet Summary % |0

Cipnn 7 Objéctively Verifiable-Indieator - e T

. Meansof Verification

| Important Assumption ~

Overall Gbalz

Soybean cultivation technology for small
and poor farmers is disseminated by the

DoFWAD, JNKVV and RVSKVY,

Manual compiled by the Project is utilized by KVKSs in trainings for

dissemination staff and farmers.
Number of farmers adopting cultivation technology system
established by the Project is increased.

*  Interviews with KVK,
disserination staffs,
and farmers

»  Data collected by
INKVV, RVSKVV, and
DoFWAD

‘| Project Purpose:

Soybean cultivation system designed for
small and poor farmers is established.

Cultivation technology system is proved effective compared with
gonventional cultivation methods in pilot farms,

More than 70% of pilot farmers are willing to continue to adopt one
or more technologies in the cultivation system established by the
Project.

“The cultivation mannal developed by the Project is adopted by the

DoFWAD.

1. Data collected by the
Project in pilot farms

2. Interviews with farmers

3. Documents issued by
DoFWAD

*  There is no policy
change that may
drastically affect
current system of
dissemination in-the
State.

¢ Gol's Minimum
Support Price
system for soybean
is sustained.

Expected Qutpnt:

1  Strategy for improving soybean _
cultivation technology for small and.’
poor farmers is established.

1.1 Yield constraints are identified and strategy for improvement of

individual technologies is clarified in the report.

*  Reportreleased by the
Project

2 Fertilisation technology for small and
poor farmers is developed.

2.1

Developed technology is proved effective compared with
conventional method in experiment fields in INKVV and RVSKVY.

*  Data collected by the
Project in experiment
field

3 Pest and disease control technology for
small and poor farmers is developed.

131

Developed technology is proved effective compared with
-conventional method in experiment fields in INKVV and RVSKVV.

*  Data collected by the

Project in experiment
field




¢ Project Summary .- “Objectively Verifiable Indicator..

. Means of Verification

- Important Assumption -

4'. . Cu]nvatlon methods resistant to water | 4.1 ‘

Improved method is proved effective compared: wﬁh conventlona]

*  Daia collected by the
logging and draught for small and poor method in experiment fields in INKVV and RVSKVV. Project in experiment
farmers are improved. field

5 Individual technologies developed and | 5.1 Cultivation technology systém is proved effective compared with 1. Data collected by the

improved by the Project are conventional cultivation methods in pilot farms.

Project in pilot farms

systematised-and proved effective. 5.2 Farmers of pilot farms can explain the design of on-farm trials to 2. TInterviews with farmers
visitors.
5.3 Manual developed by the Project is approved by JCC. 3. Minutes of JCC meeting
Activities: Inputs: _Important Assumption:
For Qutput 1: From Indian side * No serious climatic

1-1 Identification and analysis of socio-economic issues surrounding soybean farmers

1-2 Identification and-analysis of cultivation practice and recommended technologies

1-3 Identification and analysis of issues regarding fertilisation management technology

1-4 Identification and analysis of issues regarding pest and disease control technology

1-5 Identification and analysis of issues regarding cuitivation methods resistant to water logging and
draught

1-6 Formulation of strategy for necessary improvement of individual technologies such as fertilisation, pest
and disease control, cultivation methods.

1 For Output 2:

2.1 Making soil fertility map based on soil nutrition analysis
2.2 Examination of fertilisation method depending on <oil type

For Output 3:

3.1 Identification and analysis of local resources effective for low input pest and disease control

3.2 Test and improvement of low input disease control technology using seed treatment (including TPM)
3.3 Test and improvement of low input pest control technology based on forecasting of major pests .

For Output 4;
4.1 Test and Improvement of cultivation methods to prevent water logging at early growth stage

4.2 Test and Improvement of cultivation. methods resistant to draught at middle to late growth stage

4.3 Screening of culfivars resistant to water logging

Fot Output 5:

| 5.1. Formulation of study planfor optimal systematization

5.2 Socio-economic analysis for selection of pilot farms
5.3 .Selection of pilot farms and trial fieldsin 5 villages
5.4 Examination of technology system i pilot farms by scientists and KVK staffs

| 5.5 Examination of other technologies to promote adoption of soybean cultivation by farmers (including

food use)
5.6 Coordination and reorganisation of tested technology system
5.7 Formulation of manual for KYK and dissemination staffs

1) Personnel
- Faculty members/Researchers,
INKVV and RVSKVV
(including staff members at
regional office(s))
- Dissemination staff of DoFWAD
2) Equipment
- Asrequired
(Equipment/machine to test the
modified pmducnon technology)
3) Others
- Furnished officefresearch space
- Research facilities including test
field

- From Japan side
1) Personnel

- Long-term Experts (Chief
advisor/ Soybean Cultivation,
Pest Control, Project
Coordinator)

-  Shori-term Experts -(Disease
Control, Soil Management)

.2) Counterpart Training

- Asrequired

disaster repeatedly
damages crops.

* No unknown pest and
disease repeatedly
damages craps.

Precundition:




ANNEX V| List of Equipment Provided for the Project

Year Item Qty. Value
| | (Rs.1,000)
2011 Office Equipment (Printer, PC, etc.) 32 1,511.9
Project Cars, Scooters 10 5,105.5
2012 | Office Equip-ment 1 50.5
Laboratory Equipment 75 ‘16,33 3.5
2013 | Office Equipment 4 1272
Laboratory Equipment 16 44229
2014 Laboratory Equipment 26 7718
2015 Office Equipment 2 50.4
Laboratory Equipment 35 30,7317
Total 201 59,107.4




Summary of Local Expenditure

Expense by Fiscal Year (Rs.1,000)

Expenditure Item :
o 2011 | 2012 2013 2014 2015 Total
Travel expenses (non-air) | 23257 | 29369 | 26371 24952  1,1582 11,5331
Airfare 559.2 5618 | 1,1382 992.1 4021 3,663.4
Business contract | j |
60.3 0 0 0 0 60.3
(Local consultant) .
Salary 12859 | 39172 | 53143 60414 29045 194633
Cost of conference 18.0 113 213 151 0 65.6
General expenses 45384 | 44071 | 40081 56535 39108 225179
Total 87874 | 11,8343 | 13,1190 151973 83756 57,3137

* 5015: up to the second quarter

Rate: JPY 1=Rs.0.54 (as at December 2015)



ANNEX VI List of Indian Counterpart Personnel

(1) INKVV L
Name Affiliation Field of Expertise Assngn.ment
) o Period
1 |8S.8. Tomar JNKVV (Jabalpiir) DRS 2011.11 —2015.08
2 | SK. Rao ditto ' DRS 2015.09 -
3 | S.B. Nahatkar ditto Agricultural Economics 2011.11 —
4 | SK. Rao ditto Director Farm ditto
5 [ D Rathi ditto, Agricultural Economics ditto
6 | AK Jha ditto Agronomy ditto
7 | B.S. Dwivedi ditto ‘Soil Science/Agronomy ditto
8 | AX. Shrivastava ditfo Machinery ditto
10 | B. Sachidanand ditto Soil Science - ditto
11 | S.K. Pandy ditto Plant Breeding ditto
12 | M.K. Shrivastava ~ ditto Plant Breeding ditto
13 | AN. Shrivastava ~ ditto Plant Breeding ditto
14 | 8.K. Shrivastava ditto Entomology 2011.11 —2014.03
15 | A.K. Bhowmick ditto Entomology '2011.11 —
16 | RK. Varma ditto Plant Pathology ditto '
17 | X. Tantwai ditto Biotechnology ditto
18 | Y. Singh ditto | Biotechnology ditto
19 | S. Kumar ditto Plant Pathology ditto
20 | 8. Tiwari ditto Biotechnology ditto
21 | P. Parthar ditto Food Science ditto . ‘
22 | C. Singh ditto Food Science 2011.11 - 2015.03
23 [ $.B. Das ditto Entomology 2015.04 —
24 | R.S. Marabi ditto Biotechnology 2011.11 ~
25 | AK. Upadayay ditto (Tikamgarh) Soil Science ditto
26 | VK. Yadav ditto (Ganj-Basoda) Plant Pathology ditto
(2) RVSKVV .
e . . Assignment
Name Affiliation | Fleld of Expert:\se Period
1| HS. Yadava RVSKVV (Gliore) _|DRS ‘ 2011.11—
2 | VS. Gotum RVSKVYV (Sehore) Dean CoA-Sehore 2011.11 -2014.10
3 | S.B. Tambi ditto Dean CoA-Sehore 2014.11 —
4 | DX. Raidas ditto '| Plant Physiclogy - 2011.11 -
5 | S.R. Ramgiry ditto Plant Breeding 2011.11 =
6 | RX. Khandwe ditto Plant Physiology 2011.11 —
7 | D.R. Saxena ditto | Plant Pathology 2011.11 -
8 | M. Saxena ditto _ { Plant Pathology 1201111~
9 | AM. Rajput RVSKVYV (Indore) Dean CoA-Indore 2011.11 -
10 | S.K. Jain ditto Agricultural Economics 2011.11 -
11 | R.S.S. Tomar ditto Agronomy 2011.11 -
12 | RK. Choudhary ditto Entomology ,2011.11 —
13 | RK. Singh ditto | Plant Pathology 2011.11 —
14 | S.K. Sharma ditto  Soil Science 2011.11 -




ANNEX VII| Summary of Activities undertaken from June 2011 to October 2015
<Activities for OQutput 1> ,

Output 1 . | Strategy for improving soybean cultivation technology for small and poor farmers is established.

Indicator | 1-1  Yield constraints are identified and strategy for improvement of individual technologies is
clarified in the report.

Corresponding Activify

Item of Activity in PDM Research Title Site

Identification and analysis of socio-economic issues surrounding 1, Surveillance INKVV
soybean farmers {East & West) -Jabalpur
Identification and analysis of cultivation practice and recommended
technologies

Identification and analysis of issues regarding fertilisation management
technology )

Identification and analysis of issues regarding pest and disease control
technology . .
Identification and analysis of issues regarding ploughing and sowing
technologies resistant t0 water logging and draught

Formulation of strategy for necessary improvement of individual

1-6 | technologies such as fertilisation, pest and disease control, soil
management.

1-7 | Selection of test fields (5 locations)

1-1

12 RVSKVV

CAl-Indore

- 1-3

1-4

1-5

1-1 fo 1-5: '
A farm survey was conducted and the total sample size or the number of farmis interviewed was 690, Out of 50
districts (prefectures) in the State of MP, 23 districts were selected from 6 agro-climatic zones and from €ach district
the representative block is selected on the basis of maximum acreage under soybean production to interview their
farming methods. 30 firms were sampled from each district (5 large-size farms more than 5 ha, 10 medium-size
farms between 2 and 5 ha and 15 small-size farms Iess than 2 ha). The collected data were related to the operation in
the agricultural year 2011-12. Some aspects related to soybean production in the past and future plan were also
collected. The questionnaire was designed with agronomist and agricultural engineer to take the aspects of farm
technologies in. Farm households’ demographic data as well as data on natural conditions including monthly
templates, precipitation, and characteristics of soils were also collected.

1-6: T
While the data has been compiled, the major solution for low productivity has not yet been con¢luded. Some new
technologies which have been introduced under the Project have not yet to be analysed. In the process, compiling
technology and analysis method has been transferred to Indian scientist and now they can judge the importance of

component technologies.

1-7:

The research tearn selected 9 locations in MP according to agfo climatic zones in 2012. In eastern part of MF,
Jabalpur, Rewa, Tikamgarh, Sagar, Hoshangabad, and Chhindwara districts (KVKSs) were identified, and in westemn
part of MP, Indore, Dhar, and Ujjain districts (KVKs) were selected. In this selection, the team has analysed soil type,
soil chemical properties, and the depth of the soil of each figld. Actual fields for trials have been changed every year
within the same district. .

Activity plan till end:

1Y The team will contifue the Propensity Score Analysis on collected data to identify factors to influence the
soybean production. The results will be compiled in the final report.

2) The findings of the survey will be shared through various channels including publication of papers, seminars and

meetings.

<Activities for Qutput 2>

Output 2 | Fertilisation technology for small and poor farmers is developed.

Indicater | 2-1  Developed technology is proved effective compared with conventional method in experimental

fields in JNKVV and RVSEVV. .
' . ' ‘ Corresponding Activity
Item of Activity in FDM _ .| Research Title Site
2-1 | Making soil fertility map based on soil nutrition analysis. 2. East Fertilizer | INKVV
Reduction -Jabalpur
2-2 | Examination of fertilisation method depending on soil type 3. West Fertilizer | RVSKVV
, Reduction CAl-Indore

2-1:

One direct approach was using GPS to locate the place of sampling soils, and analysing them to plot on the map.
P i v e " " ~ E




Another approach was transferring conventional soil fertility map into new fertility map. For this purpose, the team
has conducted experiments to find out the relationship between Olsen method and Bray-2 method. This is based on
the hypothesis that constituent shown by Olsen method may relate value by the Bray-2 method, and only the
sensitivity is 10 times more in Bray-2 method. The Project has found usable regressions between them. This activity
| is still on-going.

2-2:

‘Under fertilizer reduction project, the P fertility evaluation by different methods was carried qut both at Jabalpur and
Indore. Results showed that the Olsen's (pH=8.5) Method that is commonly used in India underestimates P
availability in Vertisols specifically for soybean. The Rhizosphere of soybean is characterized 4s acidic in nature
which helps to solubilize the CA-P and thus enhanced P availability to soybean crop. On the basis of preliminary
studies it is recommended P fertilization for soybean cultivation in Vertisols may be reduced up to 25-50% without
sacrificing the crop yields.

Activity plan:

1) There is need to survey with more samples.

2) Analysis of these samples.

3) Need to selected more locations (at least 20} for bulk soil sampling.
4) Pot experiment should be done with more spils (at least 20).

5Y Field experiment should be done with more locations (at least 20).

<Activities for Quiput 3>

“Qutput 3 | Pest and disease control technology for small and poor farmers is developed.

Indicator | 3-1  Developed technology is proved effective compared with conventional method in experimental

fields in INKVV and RVSKVV,

e Correspondin, Activi

~ Ttem of Activity in PDM e T o tet”
3-1 [ Identification and analysis of local resources effective for low 7. East Seed Treatment INKVV

1 input pest and disease control (including IPM) 8. West Seed Treatment | -Jabalpur

3-2 | Development of low input disease control technology 9. Observation Materials | RVSKVV
3-3 | Development of low input pest control technology based on 10. Molecular Marker CAl-Indore
forecasting of major pests 11, YMV and Whitefly CAI-Sehore

3-1 to 3-3:
1. Insect observation board

1) Insects/diseases observation boards, Integrated Pest Management folder, Soybean insect- pest folder, along
with Combined English and Hindi Diagnostic book (revised) will facilitate éxtension officers and farmers to
identify the insect pests and diseases problem in the field and also will improve their understanding of the
concept of IPM

2) Extension workers and farmers ability to identify soybean insect pests and diseases in Madhya Pradesh will
be improved.  As the results, they will be able to make necessary decision to need based timely adoption of
recornmended control measures for pest and disease management of soybean.

2. Seed treatment

1) Significant effect of application of Imidaclorprid and thiamethoxam is observed in field test. Bui these
treatment cannot prevent whitefly completely.

2) Maximum germination was recorded in RVSKVYV Trichodérma strain + Conventional spray treated seed
and was at par with INKVV Trichoderma strain + Conventional spray. In order to get good germination,
Trichoderma may work.

3. Molecular Marker

1) The team has collected soybean genotypes from INKVV and other parts of MP as many as possible and
tried to specify molecular markers to identify MYMY resistant and or susceptible genotypes. But until now,
amplicons of SCAR markers is not yet developed for soybean improvement. The team is now frying to find
out the QTL for the soybean with MYMYV resistant and or suscepiible.

4. Soybean mosaic virus

1) Total 110 different diseased samples of soybean, weeds and other crops plants were collected ftom 17
districts of eastern and western Madhya Pradesh, All the aimplification suggested the prevalence of
mungbean yellow mosaic India virus. Among the eight primers selected for amplification of different gene
of MYMIV, AC2, AC3 and AV gene specified primer showed better amplification and could be utilized for
diagnosis of soybean yellow mosaic virus.

2) Among the collateral and alternative host, Carchorus sp. Desmodium rotundifolium and Sida sp of
voluntarily grown weeds and others crop plants viz mungbean, brinjal, frenchbean, sesamum, okra, urdbean,
beans arhar and chilly also showed amplification with MYMIV gene specific primers AV1, AC2 and AC3.

Sequencing data of amplified product of AV1 gene of weeds and crop plants confirmed the homology with
AV1 gene of MYMIV database available on NCBL
5. Whitefly




1) Tt was found that not too much evident correlation of prevalence of Bemisai tabaci, according to crop and
geographical specificity established from phylogenetic tree. Phiylogenetic analysis resembled by DNA
sequencing of 34 isolates of Bemisia tabaci were belonging to Asia I and Asia IT types.

2) Both Asialand Asia II types generaily found in all geographical area, but preference of host for infestation
are quite selective and interestingly, same Ipcation collected whitefly from different ¢rops was either Asia
I or Asia II types or vice versa according to crop preference There was no evidence of B and Q biotypes of
Bemusia tabaci.

Activity plan:

SMV & Whitefly:

1) Quantification of viral inoculum persistenice in whitefly population for assessing the disease outbreak in
cultivated area of soybean (Through Japan training on RT -PCR, Cloning and sequencing)
Methodology: Randomly collected the whitefly samples from the recipient site and quantify the viruliferous
nature of individual whitefly through RT PCR and on the basis of viruliferous population, issue the advisory to
the farmers for management option

2) There was inconsistent PCR amplification pattern showed by the weed samples, need to ¢arry out more and
repetitive experiments to standardized protocol, by which able to generate real time significant data on
survivability of virus particle on off- season and their annual perpetuation

<Activities for Qutput 4>

Output4 | Cultivation technologies resistant to water logging and draught for small and poor farmers are
improved.
Indicator | 4-1  Improved technology is proved effective compared with conventional method in experimental
fields in JINKVV and RVSKVV, )
I Correspondin Activi
Item of Activity in PDM Research Title S
4-1 | Improvement of sowing technology to prevent water logging at | 2. Cultivation and INKVV
early growth stage Machinery ~Jabalpur
4-2 | Improvement of ploughing technology resistant to draught at
middle to late growth stage
4-3 | Screening of cultivar resistant to excessive moisture and high 5. East Cultivars INKVV
plant density -Jabalpur
6. West Cultivars RVSKVV
. CAI-Sehér

4-1:
Avoiding water logging, the team has adopted some options of land preparation and drainage technics such as
conventional tillage with raised bed, ridge and furrow, open drainage channel, and zero till with sub-soiler.

1) The combination of conventional tillage and open drainage channel with raised bed sowing method was
found best for ensuring good seed germination, initial growth, and plant population in rainy season. More
than 15¢m of height of the raised bed could maintain good vegetation environment.

2) The combination of conventional tillage and ridge and furrow sowing performs fair result. The ridge and
furrow disappear in the heavy rain fall because of the physical strength is not enough.

3) Post monsoon sown treatments provided less yields. Late germination and growth of soybean resulted more
weeds density.

4) Time, fuel and energy consumption of conventional tillage + Modified ridge furrow/ Broad bed furrow was
higher as compare to other freatments. ,

'4-21
As for the mid rain draught, the team hatvested conventional tillage with raised bed, ridge and furrow, and no till
cropping with subsoiling. Ridge and furrow; no till with subsoiling showed good watér conservation during the
draught. But the duration of draught excegding more than 3 weeks, some damage to the growth of crop occurred.
4-3: ‘
The team has evaluated 25 Soybean varieties and genotypes screened from both universities INKVV-Jabalpur and
RVSKVV-Gwalior in terms of tolerance to Excess moisture condition and high plant density at INKVV-Jabalpur as
well as RSKVV-Sehore. . .
1) At Jabalpur, among the promising genotypes, 2 genotypes (JS 20-87, JS 20-71).and 1 released vanety (I8 97-52)
were found to be tolerant to excessive moisture conditions whereas 3 types (JS 20-50 and JS 20-71 and JS 20-
87) were found suitable for high plant population.
2) At Sehore, 3 genotype (RVS 2001-4 RVS 20074 and IS 20-69) were found promising in term of yield and good
plant types in two tested environments {excess moisture & high plant density). . L
4 Activity plan: ' ‘ ' ‘
1) Modified the seeding device for seed depth
2) Increase the bed height
.3) Improvement in drainage system in soybean




4y TImprovement in soil properties

5} Research on weed control

<Activities for Output 5>

Qutput 5

Individual technologies developed and improved by the Project are systematised and proved eff‘ectwe

Indicators | 5-1
method in trial fields in villages.

F

Cultivation technology syster is proved effective compared with conventional cultivation

52  Farmers of on farm trial can explain the design of on farm trials and ail the treatments to the

Manual

visitors.
5-3  Manual/handbook developed by the PrOJect is approved by JCC. . y
Correspondin Activi
Item of Activity in PDM Resear?:h 'I‘itleg Sitety
5.1 { Formulation of study plan for optimal systematisation 13. East Farm Trial and | INKVV
5.2 | Socio-economic analysis for selection of pilot farms Manual -Jabalpur
5-3 | Selection of pilot farms . ' _ .
5-4 | Support for examination of technology system at pllot farms by | 14. West Farm Trial and | RVSKVV
dissemination staff of the State Manual CAl-Indore
5-5 | Examination of other technologies to promote adoption of 12, Foed Use INKVV
soybean cultivation by farmers (including food use) , “+ -Jabalpur
56 | Coordination and reorganisation of tested technology system 13. East Farm Trial and | JNKVV
5-7 | Formulation of handbook for dissemination staff Manual ‘ -fabalpur
14. West Farm Trial and | RVSKVV
CAl-Indore

5-1 to 5-4:
of KVK and agro climatic zone.

and influential to the rest of the villagers.

(farmers) have slightly changed.

1) The team selected set of technologies which is feasible to poor farmers; and districts considering both faclhtahon
2) Criteria for selecting participating farmers included willingness to grow soybean, size of operation (not oo big),

3) Atotal of 9 locations have selected across MP. They were Jabalpur, Rewa, Tikamgarh, Sagar, Hoshangabad and
Chhindwara in eastern past, and Indore, Dhar, and Ujjain in western part. In the selection process, the team has
analysed soil type, soil chemical properties, and the depth of the soil of each field. Every year the actual fields

4) From the selection of fields to the field operation, the university implementation team (PJ, assisting RA, SRF)
have worked together with KVK PI (scientist) and their assistant SRF as well as selected farmers. Treatments of
the test plot is tailored to these KVK staff and farmers on that time, Panel was prepared to be stand up in the

field for the better understanding of the on farm trial test.

beneﬁctary

2) Training motivates the selected villagers of adopted villages to use of soybean in daily diet.
3) _Tried to introduce vegetable soybean (Edamame) originally from Taiwan, but the cultivation was not suocessful

ﬁ_The team on food use has conducted training and demonstration programme increased the awareness among the
rural population regarding health benefit of soybaan and their products. It is understood among scientist that soy-
fortified product may prove to be a key issue in improving the nutritional and as well as health status of

56;

Some new technologies such as subsoiler and rotavator planter was introduced to use in on farm trial.

EYH
| Prototype manual is now modified and will be issued soon. .

Activity plan till end:

2) _Prepare the final version of manual based on version 2.

1) Continue data analysw on the 2015 Kharifu trials and compile the report on the results.
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