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TO : Dr.D.E Byh OATE: 17 October 1904

We are pleased lo forwand 2 coples of the completed Global Proforma for the Multiple Commodity
Systems Project 3 (MCSP 3). [t relaies to strategias for sustained productivity of high—and medium. water
holding capecity soils In Asia and Africa. MCSP 3 consists of three subprojects, & lourth subproject is
enclosad as an Appendix, as recommended by the RPRC. The subprojects are:

* Subproject A: Design and evaluation of strategies 1o overcome soil, water and rutrient management
constraints to crop intensification in high water holding capacity solls in PS 7 (Asia) and PS 15 (WCA).

+ Subproject B: ldentification of resource managemant strategies for improved and sustainable crop
in madium- low-water holding capacity solls (sandy Alfisois in WCA, Vertic Inceplisols and
Alfisols In Asia) In PS 7 and PS 15.

* Subproject C: Enhancing sustainability of postrainy season cropping in PS 8 through crop and soil
management interventions.

« Subproject D: Evaluation of the effects of different crop and soll management strategies on pest,
disease, and weed management dynamics, and adverse effects of pesticide residues.

2. We had detailed diacussions on outlines, objectives and activities of the subprojects with PTLs of
MCSP1 & 2. Dr. M\V.K. Sivakumar has been consulted throughout the finalization of the project. The
project has been prepared within the SSY resources aliocated by CJ's Committes. A total of 3.19 SSY
have been utiized for IAC and 1.2 SSY for WCA. The aliocation for different divisions is: 2.11 8SY lor
Solls and Agroclimatology, 1.555 SSY for Agronomy, and 0.725 SSY for Soclosconomics and Folicy
Division

3. We received detailed comments from Dr. D.D. Rohrbach during global project formulation stage about
the SSY distribution for SEPD themes, in particular Jor SEA. Howsver, as we had to abide by CJ's
Commitiee’s recommendations, some of DRR's suggestions could not be incorporated. We request you
and RPAC to kindly reexamine the resource aflocation. SEPD appears in many themes and lis resesrch
is much more pervasive across various programs of the Institute.

4. We have appended minutes of the consuttation mestings we had with indian NARS: The Central
Ressarch Institute for Drytand Agriculture (CRIDA) and the Nationa! Bursau of Soll Survey and Land Use
Planning (NBSSALUP). You wik kindily note that the research agenda proposed for the IAC segment of
MCSP 3 has gensrally been endorsed and we expect an excelient collaboration bulit on years of mutua!
trust.

5. Finally, we wish to piace on record that we have tved ent cooperation from our project
development teams. MVKS, CJ, DDR, CR and KH have been very heipiul at various stages of project
development. We thank you for your continued support and guidance.

Cont g s

8.K. Debrah
8.M. Viemani
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MCSP 3: RESEARCH PROJECT PLANNING PROFORMA

1. Title: Strategies for enhanced procductivity and sustainabilty in tropical, intermediate rainfall zone.

2. Production Systenys)
« Primary : PS7, PS8 PS5, PS21

- Secondery : PS4,PSO PS14,PS20
3. Outputs:
Oulpuls tocation | Target MYP ssy/ Unk
#80s) themes. Oiciplines project
TACAVCA 12,14, 23, | SACO = 0.088 | For management: MCSP)
:,‘,c;m' 7 o o 32997 | AD 0813
Overcome soR, watee and 36,40, 80, | SEPD = 0.320 | For research outputs:
et menagement 61,82, 84, SG243, Joint Vertisol project in
constraints 1 crop 88,88 Ethiopla, PP1, CP1, MCSPZ, Boont,
Intenaiicalion in high MCSP1, GN182
watst holding
sole in PS 7 (Asia)} end
PS 18 (WCA)
B. entifcation of IACWCA 12,14, 23, BACD « 0.885 | For mansgement: MCSP3
resource 5.9, 37, AD  =0870
strategies for kmproved 38,4080, | BEPD « 0.30%5 | For resssrch owtputs:
and sustainable crop 51, 82, 54 8032, PP1, CP2, GN2. MCBP1A2,
production i medum- 85, 58 Eoont
low water hoksing
cRpacity solls (sandy
Alfisols in WCA, Vertic
inceptisois and Ataols in

C. Enhancing sustana 1AC 14,25, 20, | BACD = 0.28 For managament: MCSP)
bitity of postrainy $ea80n 52, 54, 55 AD  e022

in PS 8 via SEPD « 0.07 For resssrch outputs:
crop and soll menage- PP1, PM2, 8Q8, CP2, MCSP2,
mant iiarvantons Econ1d2
D. Evahuation of e IACWCA 50, 82 SACD = 0.05 | For mansgement: MCSP3
itects of difieeant crop SEPD » 0.03
and soll management For research outputs:
sirategios on pest, . MCaP1A2, PP
dissass, and weed
management dynamics,
and scdverse eflecis of
pesiicide residues

4. Impsact: MCSP 3 represents medium rainfail ecozone of the semi-arid tropics with dependable 125-
150 days growing season length. Crop intensification through inter- double-cropping is feasbie it
appropriate soll, waler and nutrient managemen siralegies are applied. The proposed research would
help sustain agricultlural productivity and enhance the quality of the environment by efiminating land
degradation. An integrated multidisciplinary research portiolio is proposed which will result in a series
of improved technological options that are user-friendly, socially relevant and economicaliy feastbie.

§. Annual budget: 4.39 SSY = USS$ 908,730



Overview

Budget IAC, WCA and Global (Tables 1
and 2)

List of Subprojects, Objectives and Activities
Proposed Project Team Members



Overview

__A Proposed Research Plan for ICSP 3

introduction

Muiple Commodity Systems Project-3 (MCSP-3)
focuses on Production Systems (PSs) 7, 8, 18,
18 and 21 as primary target areas. The location
of PS 7 and PS 8 In India is shown in Fig. 1. PS
7 Is characterizad as a “tropical, intermediate
rainfall, predominately rainfed and rainy season
sorghum/pigeonpea, groundnut/cotton/mille!
based land-use systems region". It occurs
principally in the Eastern Deccan piatesu in Indla
and in portions of Central Myanmar, Northeast
Thaltand (Fig. 2.), end dry climatic areas of
Indonesia, sloping land areas of the Philippines.

Prwdusiion Spstams 7 and

Fig. 1: Location of PS 7 and PS 8 in India.

The location of PS 15 and PS 18 in West and
Central Africa is shown in Fig. 3.

PS 8 Is agroclimatically characterized as the
*tropica!, undependable low rainfall, primarily
rainfed postrainy ssason sorghum, miflet, oiiseed-
based cropping systems®. This region covers
much of the Westem Deccan plateau in India. In
the Indian subcontinent annual rainfall in PS 7
and PS 8 ranges betwesn 700 and 1000 mm,
Bulk of this rainfall is recelved during Jun-Oct
ralny season. The soils in PSs 7, 8, 15, 18 and
21 are predominalsly Verlisols, inceplisols and

- <Whyl‘
- W0 ~ ¥ days
> ¢ dans
N Tl

Seuras + A Physice! Resouree Bons, Fhe, 1983,

Flg. 2: PS 7 areas in Southeast Asia,

P3 15 and PS 18

Flg. 3: Location of PS 15 and PS 18 in WCA.

associated Alfisols. The average length of the
growing season (LGS) in PS 7 and PS 8 ranges
between 90 and 210 days (Fig. 4). PS 15, situa-
ted in the South Sudanian zone is simfar o
PS 7 In Asia. It is characterized by 800-1000 mm
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Fig. 4: Rainfall and LGS n PS 7 and PS 8,

rainfall and a 125-150 day LGS. The cropping
system there Is sorghum-based with legume
crops such s groundnul and cowpea as
prominent components. Some maize, cotton and
miliet are also grown. PS 18 occurs in the
Sehelio-Sudanian region of Westem-Central
Africa which is prone to seasonal inundation.
The cropping system there Is postrainy season
sorghum/miflet/groundnut-based and the soils are
moatly Vertisols. This ecoregion is somewhat
similar to PS 8 in Asia. PS 21 is comprised of
mid-atitudinal, subshumid intermediate rainfall
zona having LGS of 100-125 days in Eastemn and
Southem Africa. The major crops cultivated
thers ars sorghum, maize, groundnut, and finger

The pgions repmsenied in MCSP-3 consti-
tute the heartiand of rainfed agriculture in Asis
and Africa. The rainfall in PS 7, PS 15 and PS
18 is dependable and the soils are medium desp
to desp (> 1 m depth).
growing ssason varies between 120-210 days
(Figs. 445). This region is most sulted for double
cropping through intercropping or sequential
cropping systems. it coulkd bacome the ‘green
revolution' area of rainfed drytands.

analysis for sorghum has shown that R is of
order of 3 t ha" betwesn ressarcher and
managed plots. Similar yleld gap for
is 2.5 t ha, for pigeonpea 2 t ha™*, for chickpea
2tha™ and for paarl mitiet 1.5t ha™'. Thus there

3
78

i

Fig. 5: Length of growing season in PS 15 and
PS 18.

Fig. 6a: Sorghum distribution in RS 7 and PS 8
(India). .

Fig. 6b; Groundnut and millet distribution in PS 7
and PS 8 (india). _

ICRISAT, CIRAD and NARS have conducted
oxiensive component ressarch (mostly on-
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Fig. 8a: Distribution of sorghum In PS 18 (WCA).
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Fig. 8b: Distribution of milet In PS 15 (WCA).

targeted agroscoregions (repressnted
hereln by PS 7, PS 8, and PS8 15) is necessary,
so that the adoption levels of the improved
technologies can be improved. Thers is also
Incressed awareness to make technologies user
friendly.: Thus the proposed agenda of MCSP-3
takes into account the farm-evel assets and
constraints: both In the pre-introduction, testing,
vahidation, and post-sdoption of new
tachnologies. There would thus be a continuum
of inkages between farmers—NARS, CIRAD and
IARCs. Much of the base line strategic and
applied research propoasd in MCSP-3 will be
conduciad at benchmark sites which are located
in the NARS axparimantal siations and on-
farms.

Production Constraints and Benchmark Sites

The major constraints to suslainable crop
production in PSs comprising MCSP-3 are: Low
adoption of HYV's, inappropriate management
practices, loss of soll organic matter, sedous
nutrient depletion, deterioration of soil structure,
erosion of top solf, water-logging and salinization,
and continual depletion of diversity of soll blota.
The degradation of natural resources is alarming
in rainfed arsas both In Asla and Africa. This
trend will have to ba reversed. It ls therefore
proposed o conduct interdiscipiinary mult-
institutional research at the IAC and across
benchmark locations in India at Solapur, indore
or Akola and at selected sites in Myanmar,
Thalland, Indonesia, Vistnam, Philippines in Asia;
and in Ethiopla, Kenya in Eastern Africa,.
Similarly benchmark sites would be selected in
Mali, Nigeria, Burkina Faso and Cameroon; and
Southem Africa for collaborative research and
davsiopmant.



Fig. 8: Chickpea and pigeonpea in PS 7 and PS
8 (indla).

Proposed Subprojects

For the identification of sirategles for improved
and sustainable crop production across PS 7, PS
8, PS 15 and PS 18 which comprise MCSP-3,
four subprojecits (A-D) are proposed. A brie!
description of these subprojects is given below:

A. Design and evsluation of strategies fo
overcome soll, waler, nulrien! management
and constraints to crop
intensification in high water holding capacity
8ol in PS 7 and PS 18.

Ressarch in this sutiproject would be targeted to
the assesament of the natural resource
endowments, blotic and ablotic stresses. Land-
use management systems which alleviate soil
and waist constraints (e.g., water-logging in
Vertisols) would be reasssessd together with
integrated nutrient, and dissass, and waler

with NARS, NGOs, SAUa and adoption/impact
studies. HRD aspects of collaborative work
wouid be ., Primary outputs of the
subproject would be a better assessment of tand
and water technology on hydrologic units and
integrated crop management technologies
sfficiently which utiize the avaltable land and
water resources. Susiainable uss of natural

1es0urces, would be & key slement in realizing
reduction in soll degradssion in P8 7. Ressarch
would be done In concert with PP1, §G2,
GN223, CP1 (Fig. 9), MCSP-142 and 4,

]

!

holding capaclty solis in PS7

This subproject aims to deveiop sustainable crop
production technolopies for shaliow solis.
Vertisois that undergo degradation due to soil
erosion and do not meet the soll depth criteria
established by soil taxonomy are called Vertic
Inceptisols. These solis occur in the Vertisol
regions but are more extensive. Jdn India, out of
the 72 m ha under black soll, the area under
Vertic Inceplisols is 80 m ha (Fig. 10). These
solls have low to medium water hlding capacity,
are droughty, are poor in soil inutrients, and
currently have a fow and unsystainable crop
productivity, Very littie work hasbeen done on
the Integrative famming syst for this
production system In PS 7 and F? 8.

Fig. 10: Distribution of Vertisols, Vertic Inceptisols
and associated solls in PS 7 and PS 8.

in West and Central Africa the predominant
solls are sandy Alfisols (Ustalfs). In theee areas
the major land use is sorghum/groundnut. These
solls have low water holding capacily, because
their low ciay content. Ressarch needs to be



inteneified in PS 15, 10 sustain
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Fig. 11: Soll lypes in West Airica in PS 15 and
PS 18.

In MCSP-3 subproject B, it is proposad to (a)

assemble technologies for improving the
productivity and (b) to identify farmer-accepiable
tachnical options for sustaining productivity while
minimizing land degradation on Vertic Inceptisols.
Ressarch under this subproject would be
conducted at IAC and CRIDA rasearch stations
at Akola and Indore. - Sorghunvmillet-cotton-
pigeonpea (SDPs & MODPs)—based cropping
systems will be evaluated with respect to land
degradation/toxification due to pesticide residues
in soll and water. A major output of the research
would be sustainable {and-use technologles for
Vertic Inceptisols. This research will find wide-
scale applicability in MCSP-2 and PSs 8, 15, 18
and 21; we would link our research with SG2,
SG1, GN243, PP1, ECON1&2 and PM2. MTP
theme relevant to this subproject are: 14, 25, 28,
50, 52 and 55 in Asia and SEA and 37, 38 and
40 in WCA.

C. Enhancing sustalnability of posirainy season
cropping in PS 8, (and PS 18) via érop and
8oil management interventions.

There is a large area (ca. 15 m ha) under arable
cropping in Weslern Deccan plateau which
predominates in rabl/ cropping. The rainfal
distribution in this PS is skewed in a way that
over half of the seasonal rainfall is received in
the months of Sep and Oct. The main constraints

to sustainable cropping in PS 8 are receding soil
mny'hnmm.dmz\dmwﬁ
pigeonpea.

Pravious work done by ICRISAT was
oonducted at IAC, these results did not find much
applicabifity in PS 8. it is now proposed to fink
thia work with the SCSP (SQ 5) and to conduct
collaborative ressarch st a CRIDA research
siation at Solapur. This would be the major
benchmark for PS 8 ressarch. Soii water and
nutrient use efficency through eflective
catchment management, the use of IPMIDM
techniques (SG2 and 5) and shoot fty tolerant
sorghum material (SG5) would be the comer-
stone of the new strategiea. The results of this
research may find application in PS 18 (in West
Africa), although there are differences in
agronomic management. The postrainy sorghum
in PS 8 is direct seeded, while it is transplanted
in PS 18. MTP themes relevant to this
subproject are: 14, 25, 29, 33, 35, 55, 84, 70, 71,
and 76, Although o research activily is currently
planned for WCA In PS 18, atlention should be
paid to this ecorsgion whenever the funding
situation improves. The dry season sarghum
contribution  significantly to the sorghum
production In the raglon. As soon as the network
on {ransplanted sorghum Is formed (Cameroon,
Nigeria, Chad, CAR are currently discussing the
proposal), ICRISAT should interact with the
countries involved.

D. Evaluation of the sffects of different crop and
soll managemen! siratagles on pes!, diseass
and weed dynamics; and inadverse effects of
pesticide residues.

Intensification of agriculture is one of the primary
goals of research undertaken in MCSP-3. The
use of chemicais—fertliizers and blocides would
also increase. It would be necessary 1o evaluate
the consequences of pesticide use .on crop
production on one hand, and on environmental
quality, and human heaith on the other.

Under this subproject, it is proposed (s) to
quantify the role of IPM/IDM strategles on the



§G2, SGS. PP1, MCSP-2, and ECON1.
theme relevant to this subproject is 52.

Subproject D is proposed initlatly for the first
year of MTP. Based on data collected and
made, # would be submitted for

extemal funding in 1998,

LINKAGES AND PARTNERSHIP

Strong linkages would be forged between this
project and the asingle commodily projects
{paricularly sorghum and groundnut in WCA;
sorghum, pigecnpea and miliet in Asia and SEA)
as well as the muiticommodity project in PSs 4,
9, 13, 14 and 21, Partnership with the NARS
through their commodity and farming systems
networks is envisaged.

Role of the CIRAD

In WCA, our major pariner in MCSP-3 Is the
CIRAD sorghum team who are having expertise
In sarghum breeding, agronomy, entomology and
weed science (pafticulady of Striga). Their
participation is antigipated in the proposed sub-
projects. In sul Aand B, the sorghum
breeder will work with the ICRISAT team in
screening and evaiuating materials that fit into
the faming systems of southem Sudanian
bloclimatic zone, the agronomist will provide

resources is given in Attachment 1. A tentative
list of Plogram Team Members is given in
Attachment 2.

A total of 3.19 SSY are required for MCSP-3
at the IAC, and 1.20 SSY for the Westem and
Central Africa in semi-arid tropics.

Concluding Statement
Production systems 7, 8 in Asia ’nd 15, 18 and

21 in Africa present major ecoragions for inten-
sification of food production

these ecoregions would be a
portfolio for ICRISAT, because

large untapped potential increasing
agricultural productivity in th production
systems.  The natural rces of the

scoregions are getting seriously fhreatened dus
to large-scale land degradatign, particulary
because of water erosion and use of
land resources. The ressarch proposed under
MCSP-3 is aimed to reverse the current trends
and usher in an era of sustainsble agriculture
through &an active IARC-NARS-farmers
participative research and development process.
Technology exchange and impact related studiss
would be given a prominent place in the MCSP-3
research portfolio.
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WCA 285 340 1.40 748 0.528 0.48 0.228 120
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Attachwmont 1
MCSP 3: LIST OF SUBPROJECTS, OBJECTIVES, AND ACTIVITIES

wmmmmmmmmmnwm
days) predominetely rainfad ceresViegume based

Subproject A:

Objective 1:

Activity A1;

Objective 2:

Activity A2:

Activity A3:

Activity Ad:

Aclivity AS:

Activity A6:

Objective 3:

Activity A7:

Activity AB:

Activity A9:

Design and evaiusta crop intenslfication in high water holding capacity soils in PS 7 ancs
P8 18,

Charecterization of natural and sociosconomic resource base and identification of
constraints 10 double cropping (including intercropping). IAC/WCA/SEA

Characterize resource base, delineate potentially suitable aress, and diagnose constraints
and opportunities. IACMWCA

identity/develop component technologies for alieviating major biotic and ablotic constraints.
IAC/WCA

Study genotypes, cropping systems, and integrated water and nutrient management
practices inchudting assessment of farmer practices. IACAWCA

Identity stralegies to aliaviate wateriogging and improve soil aeration to facilitate rainy
80ason cropping in high water holding capacity soils. 1AC

Identity strategies to alleviate constraints to crop establishment of postrair"w season crop
In double cropping. 5 JACAWCA

Pest and dissase surveys and evaluation of IPMADM practices in diffgrent cropping
systems for belter targeting biotic stress management approaches with special reference
fo striga in WCA. . IAC/WCA

Assess offectivensss of traditional farmers' practices on pest and disease management,
and improved systems including their relative economic feasibifity. WCA

Integrate and evaluale promising strategies for intensification of crop production.
IACWCA

mnmmnmsmummmwqumwmmmmh
coflaboration with NARS,

On-farm evaluation of improved cultivars under different cropping pettems and
management levels. WCA

mryslsdeonﬂmlnmondoplbndlnpmndtod\mbobswmmmmd
farmers prelerences for cultivar iralts and technology options.

: identification ol resource managemernt strategies for improved and sustsinable crop

production in medium-low water hoiding capacity solls (sandy Alfisois in WCA, Vertic
Inceptiscis and Alfisols in Asia) in PS 7 and PS 15.

1



Otyective 1:

Actvity B1:

Activity B2:

Activity B3:

Activity B4

Activity BS:

Activity B8:

Subproject C:

Objective 1:

Aclivity C1:

Activity C2:

Activity C3:

Activity C4:

Subproject D"

Activity D1:

Activity D2:

To identity farmer acceptable ol and water management technologies for minimizing soil
degradation; and 10 assambie technologies for improving crop productivity based on
improved managemant of sociosconomic and nalural reaOUICes. IAC/WCASEA

Charscterization of sociogconomic and naturel resources across the continuum from
sandy Alfisols to Allscis In WCA and from shatiow Vertic solis 10 Vertisois (including
associsted Alfisols) in Asia, and identification and characterization of benchmark sites for
coliaborative research. ACWCA

Assessment of solt degradation or impacts on crop productivity and quantification ot
different soit degradation process. IAC

Deveiop integrated nuirien! (and water management) sirategies lor austainable crop
production in Vertic solis/Alfisols in Asia, and sandy Alfisols in WCA, IAC/WCA

On-station evaluation of slternate land-use sysiems by integrating farmers perceptions and
knowledge on Agroforestry and silvipasioral systems for rehabilitating degraded lands.
IAC

Evaluation of long-term effacts of crop rotation under different fertility, soit and water
conservation practices on crop production, yleid and stability, IACWCA

integrale and svaiuate farmer-acceptabls strategies for minimizing soll degradation and
restoration of degraded soils including their sconomic feasibility. IACWCA

Enhancing sustainabity of postrainy ssason cropping in PS 8 via crop and soll
managemant interventions.

Characterize and snhance socioaconomic and natural resource base for sustainad crop
production.

Characterization of socioeconomic and natural resource base and identification of
constraints for early sowing of rab/ sorghum and other crops, and map sub-regions with

biotic and abiotic constraints. IAC
Test and adapt in-sity moisture conservation lachhiques. 1AC
improve soit feniiity through efficient fallow management Tor sustainable posirainy season
sorghum production. I1AC
Introduction and evaiuation of improved gemmplasm for postrainy season sorghum and
rainy sesson pear! mitiet. IAC

Evaluation of the sffects of different crop and soil management strategies on pest, disease
and wead management dynamics and inadverse effects of pesticide residuss.

To characterize damage due 10 pests, diseases and weeds in a few selected sorghum-
or cotton-based systams. IACWCA

To evaiuate consequences of excessive pesticide use on environment from secondary
data. IAC

1. Subsidiary short-term subproject
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MCSP 3: TENTATIVE LIST OF PROJECT TEAM MEMBERS

IAC WCA SEA 1
Virmand, 8.M, Debrah, 8.K, Rohrbach, 0.0,
Laryes, K.8 Tabo, R. Kelley, 7.G.
Wanl, 8.P. Yap, A.
Joshl, P.K Sivakumar, M.V.K.
Pathak, P. Bationo, A.
Singh, P, Murty, 0.8.
Rego, T.J. Shetty, 8.V.R.
Singh, 8.0 Williams, J.H.
Low, KX, Niare, B.R.
Potdar, M.V. Gupts, 8.C.
Anders, MM, Hess, D.E.
Awadhwal, N.K. Wailyar, F.
Shanower, T, Gigou, J.
o, O. Grard, P.
Alngarswamy, G. Chantereau, J.
Sue Hatt Ratnadass, A.
Gowds, C.L.L. Gottiried, RH.
Aamakrishna, A, Tenkuano, A.
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Subproject A

Design and evaluation of strategies to overcome soil,
water and nutrient management constraints to crop
intensification in high water holding capacity soils in
PS 7 (Asia) and PS 15 (WCA)



MCSP 3 SUBPROJECT A: CROP INTENSIFICATION

«

1. Tie: Design and evelustion of siralegies 10 overcome soll, waler and nutrient management
constraints to crop intensification in high weter holding capacity solts in PS 7 (Asis) and P8 18
(WCA).

Keywords: Vertisols, double cropping, intercropping, sustainsbie management,

Background, Need and Opportunities: in PS 7 and PS 15 intensification of cropping from single to
double cropping represents ons of the most promising avenuss for increasing productivity. The opportunity
for double cropping is provided by the relatively high and dependable rainfall of PS 7 and PS 15 and the
high waler hoiding capacity of the solis (eg. Vertiscls, deaper Alfisosl). Howsver, & number of constraints
Bmit the possibilities for double cropping.

and waterlogging problems limit rainy season cropping on Vertisols. Strategic work at
ICRISAT and NARS has developed land surface configurations for Improving drainage.

In PS 7 difficulty in doubla cropping is establishing s poat-rainy season crop. The surface layer of the
soil profile is often dry whan the post-rainy saason crop is sown, aven though there may be sdequale water
in the deeper layers of the profile to susiain the crop.

Suitable cropping systems which are economically atiractive 10 farmers are required. Eartier maturing
rainy saason crops leave more moisture in the soil for establishing the postrainy ssason crop. However,
when the crop, particularly sorghum, matures early. there is a high risk of incidence of pests and diseases.
Late rains also interfere with crop maturity jeading to quality deterioration. Thus adequate IPMADM
strategles or pest/disease tolsran! cultivars sre necessary.

intensifying the cropping system is unlikely to be sustainable on Venisols and deeper Alfisols unless
integrated soil fertility management is alao practiced,

A major problsm addressed by this subproject in WCA is the iack of adoption of improved cultivars and
management practices in the production sysiem. ICRISAT and its partners have in the past developad high
yielding sorghum and groundnut varieties as wel as agronomic practices. In most cases cullivars were
developed without the participation of the final end-users, particuladly the farmers. They were cfien
developed under mono-culture conditions with high inpuls while farmers unsually grow them in mixed
cropping conditions with low inputs. As a resull, wide gaps exist between on-siation and on-farm ylelds and
{armers have consequently not adopted the improved cultivars to any appreclable extent.

The subproject thus sseks 1o prevent the flow of inappropriste genetic material and practices Into the
farming system by developing cultivars and agronomic practices that are well adapted to, and fit into the
mmmsmmummtmwmwmmmmmmm

and technologies refined accordingly, i enhance the chances of adoption, A major component of the
subprojact will be the diagnosis of constraints to the adoption of cultivars already avaliable, as weil as the
prospects of the adoption of newly introduced cuitivars and management practices.

This subproject proposas activities that wouid identify strategies 10 snable intensification of agricutture.
11 builds on ICRISAT's strength in developing general principles for double cropping. Diagnostic work (o
understand farmers’ perceptions of the constraints and opportunities for double cropping wil be done in
closs collsboration with CIRAD and NARS. Promising technologiss will be integrated and evaluated on-
slation snd on-farm with NARS and farmers.

15



Close finks wii be mainisined with 8CSPs (BG2, PP1), MCSP1 and Econ 1 for provision of suiteble
cultivars (sarly meturing, wateriogging/pest/disesse tolerant) snd Jor IPMADM siratepies. The perionmance
of new genetic meterial will be evaiuated comparatively 20 that the MCSP3 ressarch serves as a fesdbeck

10 the Germplasm Enhencement Division.
2. Objectives :

1. Characterization of natura! and & resc roe base and identification of constraints 10
double cropping (Including intercropping).

Il identily/deveiop component technologies for alleviating major biotic and abiotic conatraints.

I Integrate and evaluste promising fechnoiogies/strategies for intensification of crop production.
3. Supertheme(s)research sress :

Superthemes (RDDs)

3.1 Characterization of production environments

3.2 8oil and water conseivation/management

3.3 integrated nutrient management

3.4 Natural resource managemant and sustainability
3.5 Systems analysis

3.0 Impact assessment and technology adoption
3.7 integraled pest management

Proportion

Thame ¢ Title Totat SSY involved (%)
IAC

12 Adoptionimpact 1.50 2.00

14 Soll nutrient 1.30 13.80

25 8oil structure 1.80 18.11

2% Water deficit 2.30 18.09
80 Characterization 0.60 11,68
82 Natural resource 145 7.59
54 farmers' prelerences 0.35 8.57
88 Beneficial organisms 1.00 15.00

WCA/SEA

2 Soli fertiiity 0.10 25.00

37 :uw defictt 0.40 18.75

38 "schnology adoption 0.10 100.00
40 Characterization of environment .80 83.30
s1' Microeconomic studies 0.20 0.00
2! Naturs) resources 0.20 0.00
58" Consumeridemand studies 0.50 0.00

1t RO CQV mada svallahla far ansnnmina e tn 24

2. 0.2 SSY made avaiable for economics work in SEA
3. 0.5 SSY alocated by CJ but Is tully resourced in Econ2

18



Link project

- for menegemant MCSP‘
- for research outputs 8G 273 Duich funded Vertisol Project in Ethiopla.
PP 1, GP 1, MCSP 2, Econ 1, MCSP 1 (WCA)
GN1/GN2
. Crop andior systems Sorghuavchickped, ralny season millet, pigeonpsa, scybean,
whaat, sunfiower in double cropping systems (IAC, SEA).
(sorghum based cropping systema with groundntd, maize, cowpea,
I (WCA)
Region(s) of infersnce:
- Primary production PS8 7 (Asia), PS 15 (WCA), PS 21 (SEA)
systemy(s)
- Secondary production PS 4, PS 8, PS 0 (Asla), PS 14 (WCA), PS 20 (SEA)
sysismy(s)
. Central database file numbers:
- Production systems PS§5,7,.8 9 15and 21
- MTP themes 1AC: 12, 14, 23, 25, 29, 40, 52, 54, 55
WCA: 23, 37, 38, 40, 51, 52, 58
- Other CIRAD
. Research strategy and Please refer to attached tabla and details that foliow.
requirements

17



8. Research strategy and requirements:
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8. Research strategy and requirements: (Contd.)
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DETARS OF SUBRROJECT A: CROP INTENSIFICATION
T

mmmnm%ﬂwﬂdmmmnm
oropping on potantisily sultsbie Vertisols.

Koy words: Vertisols, double cropping. sustainable menagement.

Introduction: Vertisols in PS-7 represent a vast undenutitzed ol resource. Doubie cropping on thesa scils
can provide an important pathwary for impriving resource uliization eificlency and substantialty increase
agricultural production. in the past, ICRIGAT was closely associated with management research on
Vertisols. ARhough thers is a broad understanding of ingredients of improved technologies for double
cropping on thess solls, there ie & need to review the apecific experience of NARS, NGOs and farmers in
the last decade and conduct on-farm and on-station studies 1o : (a) identity sirategies to alleviate speciiic
consiraints viz., water logging, low fertiiity, estabiishment of post-rainy sesson crops and pests and
diseases and (b) Integrate technologies in a systems context and promote on-farm verification studies.

Resource requirement: (S8Y)
SACD AD SEPD Total
JAC: 0682 044 017 123
WCA: 0375 0175 045 070
Objective 1: Chamcterization of natural resource base and ideniification of consiraints 1o double cropping.

Activity A1: Ch base, delineate potentialty suitable areas, and diagnose constraints and
oppontunities.

Resources (SSY):

SACD AD SEPD Total
fAC: 008 010 003 019
WCA: 0325 0025 0025 0375

Justification: Critical anslyses of systems and characterization of natural resources is central to identify
sirategies 1o overcome conatraints o the adoption of double cropping by farmers. Much of the information
svaiiable currenily is incompiete. There is a naed 10 assemble and synthesize the necassary information
using new tools now available: GIS, 1:1 million scale soil maps, and sofl information for over 400 bench
mark sites.

During the defineation of the production systems for West Africa, the production system working group
recognized that many production system descriptors are not yet known and that further information on the
famming systems characteristics needs 1o be collected. PS8 15 of West Africa covers southermn Senegal,
Guines Bissau, Guines, southem Mall, south central Burkina Faso, northery Benin, northern Nigeria,
northem Ghana, northemn Togo, northem Cameroun, southem Chad and north Central African Republic.
Previous studies at ISC described soms of the PS charactarietics in Mail and Burkina Faso, Hence there
s & need 1o collect data from the cther countries and provide a more compiete description of the P8 15
in 2 GIS framework. This activity is multidisciplinary and will combine expertise in agrockmatology,
geography, agronommy and economics and the information wilt be used to assess the agroscological
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1.1 Assembis and synthesize information on soll, climatic, crope and input use.

1.2 Collection and verification of available secondery climate, s0d, economic and production databases for
assessment of agroecological potential lor targeting future research

1.3 Analyze spatisl distribution of consirsints, yield gaps and opportunity for crop intensification, and
prepare maps using GIS.

1.4 Quantitative description of the important cropping systems and asssasment of major socioeconomic,
blotic and ablotic constraints to production at selected benchmark sites

1.5 Elicit farmer's perception and analyze farm level consiraints to crop intensification at benchmark
locations (Parbhani, Indore, Medak)

Milestones:

1.1 Report on status of congruent data bases on cimals, soil and crops and climalic analysis in
agronomically relevant terms. (1997, BO%)'. Cooperators: IMD?, NBSS & LUP and SMBS.

1.2 Report on the agroecological potential of PS 15. (1987, 80%).

!
1.3 Preparation of GIS aided maps showing spatial distribution of biotic and abiotic oon&rabma, (1997,
80%). Cooperator: NBSS & LUP. s

1.4 Repont on the major constraints to production in selecied benchmark sites. (1897, 80%).

1.5 Report on fam lavel consiraints and determinants of double cropping and changes h]:mource use
pattarn, including labor atlocation. (1897, 70%). Cooperator: CRIDA.

Objective 2: identiyidevelop component lechnologies for alleviating major biotic and ablolic constraints.

Activity A2: Study genotypes, cropping systems, waler and nitrient management practices including
assesament of farmers’ practices.

Resources (88V):

SACD AD  SEPD Tolsl
IAC: 035 008 002 025

1. Figures in parenthesla dencte probabllity of Success.

2. IMD = indla Meteoroiogical Department; NBSS & LUP = Nationa! Bureau of Soll Survey & Land Use
Planning; SMSS = Solt Management Support Services (USDA),



Justificstion : Inensification of crop prodution in PS-7 on Vertisols (which are nutritionally poor solls) is
not Ncely 10 be sustainable unjesa nulrient (N. P & Zn) and sconomic constraints are alleviated.

u«mmmmmmmmwmwmmmmma
diffarent nulrient sources on crop production is eseential.

Sub-activities:

2.1 Study the contribution of different SoUross in an nutrient 10 INM mode, their efficient utilization and
effact on crop productivity.

2.2 Study interactive eflects of different sources of nutrients, quantity N, P, and organic matter dynamics
and thelr relationship to soll micro-organisms (beneficial and detrimental) in a series of sol-plant
systems,

2.3 Examine the potential adoption of INM stralegies and identity constraints in their adoption.

Milestones:

2.1 Report on nutritional demands of the selected double cropping systems based on nutrient budgeting.
(1996, 80%).

2.2 Estimates of technical and aliocative efficiencies of nutrient management, (1998, 80%).
2.3 Efficient crop species 10 use legume residual N will be identified. (1997, 50%).

2.4 Report on contribution and inferaction of different sources of N and P, role of microorganisms irf (NM
systemns. (1997, 80%).

2.5 Promising INM strategias will be available for technical and economic evaluation in on-farm trials.
(1998, 80%).

2.6 Simuiation model for quantification of N availabillty. (1998, 60%). Cooparaior: University of Gottingen.

Activity A3: identify strategies to alieviale wateriogging and improve soll aeration to facliitate rainy season
cropping in high water hokling capacity soils.

Resources (88Y):

SACD AD  SEPD Total
IAC: 015 009 002 0.26

Jusiification: in the past, ICRISAT and the NARS have conductad strategic studies and on-farm testing
using mainly ridge and furrow (RF) and broadbed and furrow (BEF) sysieme. The adoption of BBF by
tarmers is low. In recent years, some NARS/NGOs and farmars have sttemptad to modify BBF to suit thelr
needs and resources. Given the diversity of lpography, and soll depth in farmers fleide, recommendations
on suriace configurstions should be based on initial disgnosis of lachnical and soclosconomic factors.
There should also be predictive tools for selecting options. In view of the crucia! importance of this work
for double cropping and ICRISAT's past involvement, R is proposed that ICRISAT should revisit this topic
in cooperation with NARS/NGOs.

B JORISAT Ly
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Subrectivities:

3.1 Assess tachnical and socioeconomic consiraints 10 adoplion of recommended land configurations in
Vartiso! areas with rainfsll > 800 mm.

3,2 Modity recommended isnd configurations based on constraints identified In 2.1,

3.3 Msasure paramelers that can be included in systems modaiing for extrapolating sits- and sesson-
spacific results 1o other locations.

Milestones:
3.1 information on technical and socloeconomic constraints. (1996, 80%). Cooperator: CRIDA.

3.2 Land contigurations that enhance surisce drainage and are acceplable lo farmers. (1968, 80%).
Cooperators;: CRIDA, SAUs Akola and Indore.

3.3 Parameters for modeling 1o extrapolate research results. (1998, 80%). Cooperator: APSRUP,
Activity Ad: identify sirategies 10 alieviste consiraints to crop establishment of postrainy crop In double

Resources (SSY):

SACD AD  SEPD Totat
IAC: 004 002 000 008

Justification: The surface layer (0-15 cm depth) of soil is often dry when postrainy ’ crops are

pianted even though there may be adequate water in deeper layers of profile to sustain growth. The
possibilities of Improving seed germination and seedling emergence through crop sequehcing and soil

managemarnt nesd to bs explored. .
Sub-activities:

4.1 Study crop sequencing sirategies with good potential to exploit late rainfall after the rr%ln $eason.
4.2 Study soll surface management and seed placement options.

Mhestone:

41 Omm*p)uqm sirategies with good potential to axploit late reinfall atter the main season. (1988,

4.2 Soil surtace management and sead piacement options. (19988, 60%).

Activity AS: Pests and dissase surveys and evaluation of IPMIDM practices in different cropping systems
for batter targeting biotic siress management approaches with the special reference 1o striga in WCA.

3. APSRU = Agricuturel Production Systems Reasarch Unit, Austrakia.
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fescurces (SSY)Y: 4
i
SACD AD SEPD Tomd
MC: 000 000 000 OW
WCA: 005 005 0025 0.185
{'Source themes 1o be ideniified)

Justificstion: Comprehensive data bass on disease/Dest scenario and crop losses in relation to ditferent
cropping systems over yesrs, and the changes in the crop losses that occur due to (i) fluctuations in
environmenial factors over years and (§) chengs of B crop in a given cropping system are not avaiable.
GIS-aided systematic surveys 1or four conasecutive years at ssiected locations, in collaboration with NARS
and farmers, will provide us baseling data for better largeting IPMIOM sirategies.

Weed control packsges have been deveioped by ICRISAT and Rs partners to allaviate labour
consiraints, yel smaliholder larmers in West Africa have been unsuccessiul in controling weeda in their
fleids. This is particularly true of Strige species, which cause considerable damage to food crops grown by
subsistence farmers in the region, One reason for lack of adoption is the absence of economically fessible
and effective techniques that are adapied 0 local conditions. This project aima at identitying Striga control
methods that are easily adaptabie to the socio-economic environment of small farmers in the region. It
takes a multidiscipliinary approsch and is closely linked with the singie commodity systems projects,
particularly sorghum. it also complements the work of the work of CIRAD scientists on Striga control, and
axtends 1t lo inciude the participation of {ER's farming systema team (ESPGRN, Sikasso) as well as
farmars. An integrated approach consisting of cultural, chemical, physical, biclogical and cultivar resistance
will be tested on the farmens’ fieids and the appropriate control methods for reducing loses due 1o Striga
will be recommended.

Sub-activities:
5.1 Survey and collect information on the distribution of pests and diseases, and crop losses.

5.2 Analyze data collected for four consecutive years at selected locations for undersianding pest and
disease dynamics.

§.3 On-farm evaiuation of the effects of genotype, cultural practice (cropping pafiem, tillage, eic) on weeds,
particularly Striga infestation.

Milestones:

5.1 A data set on the distribution of peste and diseases, and their severities. (1996, 80%). Cooperators:
NARS, SCSP.

5.2 information on seasonal cccurmence, and changes in the distribution and severities of pests and
diseases. (1998, 80%). Cooperators: NARS, SC8Ps, MCSP2.

5.3 Selection of benchmark village siles for evaiuation of the effects of genolype/cultural practice
interactions on Striga control, (1995, 85%).

s.‘mummumammammummmwmhm.
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Activity AB: Aseses effectiveness of traditional farmers’ practions on pest and diesase manegement and
Improved systems including their relative sconomic feasility.

Resources (38Y):

SACD AD SEPD Toal
IAC: 002 005 002 0094025
WCA: ~ 0.025 0.025 0.08
{'Same as activity 5)

Justification : To keep crop losses due 10 Dests and diseases below threshoid levels, integration of various
control options is essential for sustainable production. This activity is aimed & evaluation of different
IPMADM options al benchmark locations and st farmers’ Reids.

Fammers use several traditional methods for pest and disease control. Weeding which is the most
common mathad for controling weed constitites a major labour constraint as roughly 38 10 48% of tolsi
housshoid labour spent in pre-harvest activities goes into weeding. Weeding may also not be appropriate
for heavily infesied flelds where in most cases tarmers simply sbandon them 1o fallow for fong periods of
time, Other pest and diseass control methods include rolation and buming. This project aims st assessing
the effectivensess of the various techniques smployed by farmers for pest end diseass control. The work
witt be carried out in colisboration with {srming systems group of IER (Mali) in the Koutisia area, it will
involve surveys and interviews of farmers. An important component of the activity is the disgnosis of why
farmers have not adopled IPMIDMASM packages that are aireacy available in the region, IPMADMASM
pwklonlrutwﬂlb.dmlooodlnmdngboommdnysymmoommwllbowalult.dmtamu
fieids and thair aconomic feasibility evaluated.

Sub-activities:

8.1 Use on-farm survey dats and results of on-station studies for design of IPMIDM W
8.2 Assess traditional pmctices of weed control, particularly Striga control.

6.3 Diagnose the constraints to sxisting IPM, IDM packages in the region.

8.4 On-farm evaluation of packages at ssiected locations.

Miisstones:

6.1 Effective IPMADM packages including resistanttolerant cultivars for on-farm evaluation, (1998, 80%).
Cooperators: NARS, SCSPs, MCSP 2.

6.2 Report on the tradRional practicss of pest and weed control in Southern Madi. (1995, 90%).
6.3 Report on the constraints to the adoption of IPMIDMAISM packages. (1986, 80%).

6.4 information on the perormance of above packages under farmens’ field conditions, (1998, 60%).
Coopecators: NARS/SAUs.



Objective 3: inagrate and eveksate promising techrolopleastrateies fo double cropping.

marmmmmumﬂummmmmmmmmm
colaboration with NARS.

Resources (88Y):

SACO AD SEPD Tos
Wac: 020 010 008 038

Justification: Double cropping ressarch nesds a systems approsch. Varous component technologies
based upon shove mentioned activities naed 10 ba integrated and evaluated under on-station and on-farm
conditions. System models need 1o be used for extrapolsting results to other locations.

Sub-activities:

7.1 On-station long-termn evaluation of integrated soll, water, crop, nuirient and IPMIDM strategies for
kientification of sustainable double cropping systems.

7.2 Assessing technical and economic viability of promising technoiogies of drainage, nutriert management,
cropping systems and IPMADM stratagies for double cropping on farmers’ flelds with NARS/NGOs and
farmers.

7.3 Adapt and validate submodels of solf, nutrient and cropping systems and examine opportunities for
double cropping in PS 7 by relating rainfall, soil depth, and crops with the length of growing season,
Identily suitable environments for adoption of double cropping lechnology.

Miestones:

7.1 Identification of imegrated technologies for sustainable doubls cropping for on-farm evaiuation, {1968).

7.2 Report on research and exiension impiications based on rasearch station and on-farm siudies, and
recommendation domains for promising technologies. (1898, 80%).

7.3 Validated systerns mode! (APSIM]} for applications in PS-7. (1099, 60%). Cooperator: APSRU.

7.4 Raport on integration of axperimental and modeling results for assessing sustainabiiity of ditferent
management strategies for double cropping in different snvironments. (1509, 60%).

Activity A8: On-larm evaiuation of improved cultivars under ditferent cropping patiemns and managemaent
lovels.

Resources (88Y):

SACD AD SEPD Tolal
WCA: -~ 0.075 0.05 0123

Justification: High performing and promising cultivars emanating from the single commadity systems
mnummtmmmmammmmwmmm
and pedormance in the sysiem. The activity buiids upon past work where crop improvement scientists
scresned and selactsd materials under monoculture and high management conditions. The emphasis here
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will be to identily cultivars thet show stabillty over tme and respond 10 moderate management ievels and
mixed-cropping conditions of the tarmer. This will invoive farmer pasticipation and the jesdback abtained
will be uselut in targeting the cultivars to the farming system.

Sub-activities:

8.1 Selection of benchmark village sites and participating farmers.
8.2 On-farm svalustion of sorghum and groundnut cultivars under different levels of management.

8.1 Balection of test sites and participating farmers. (1985, 75%).
8.2 Reporis on promising cultivar/management systems packages. (1996, 70%).

8.2 Reporis on fesdback from farmers on the performance of different cultivars under different levels of
management. (1907, 75%)

Activity A9: Analysis of constraints to adoption of improved technology including charactarization of
farmers’ preferences tor cultivar traits and technology options.

Resources (SSY):

SACD AC SEPD Totsi
WCA: - - 0.025 0.025

Justification: This activity's objective Is to diagnose the physical, technical and socio ' consiraints
10 the adoption of crop cultivars and resource management practices. An analysis of fa preferences
for grain traits will inciude preferences for organoleptic properties of the cultivars, This extends
sarier work by Including grain quaiity trails desired by the end-users, particularty subs farmers in
the breeding objectives, Thhnddum&meproblcmowuhckohdopﬁono!mhlq yh‘dmgand
diseass reaistant materials that are already available but have poor lood qualities.

Sub-activities
9.1 Diagnosis of why farmers have nat adopted sorghum varieties released in salected coultries of West
Africa.

4

9.2 Diagnosis of why farmers have not adopted resources management techniques in selecied countries.
Milestones: (

9.1 Information on constrainis to adoption of already released sorghum cultivars in case study countries,
Jointly with sosghum network. (1995, 60%).

9-2 information on constraints lo adoption of already released resource management techniques (for
example tentilizer recommendations) in selected case countries, jointly with NARS. (1998, 60%).
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:

Assernbly 1 8. IPMADM
2. Nutrient Management 1 7. integration/Evaiuation Modeting
3. Allgviste wateriogoing 1 8. On-tarm evaluation
4, Crop establishenent H 0. Analysia of constraints
5. Pest & Disssse Surveys 2

- s A o

*1 = High; 2 » Madium; 3 = Low.

Staffing and salary costs for Subproject A of MCSP 3.

Stafling needs Tolal salary
Category SACO [ AD | SEPD | St Amount $
88Y 0.62 0.44 017 1.23 254,610
IRS 6.60 - 0.18 075 71,250
NRS 1.95 0.55 0.30 2680 18,760
RF 0.15 - - 0.15 6,250
RS 1.50 1.00 1.00 3.50 17.500
Vs - - - -
T8 4.00 0.80 0.80 8.80 18,480
FS 4.25 0.80 1.00 8.05 15,730
RWF 3.25 1.00 - 425 6,600
TFL 20.00 4.00 0.50 24.50 4,900
Total 158,870
% of 8SY ) 62.31
amount




IAC":

Discipine ms | s | AF | ms | vs [ T8 | rs | AwF | T
Agrociimatoiogy | 025 | o4 | - | oso| - | 100] 100 ] 075 | 300
Agronomy - loss|~- |100]- | oso] os] 100] 400
8ol Biology 010 | 050 | - |os| - | 100] 100 078|850
Soll Chemistry 010 | 040 | 015 | 000 | - 100 | 100 | o075 | 550 |
Soll Physics 015 ] 060 - [os| - | 100 125 | 1.00 | 800
SEPD 015 | 030 | -~ | 100] - |oso| 100]| -~ |os0]
Toul 075 | 280 | 015 | 280 | ~ | 580 [ 605 | 426 |2450

WCA:
Disciplie | (RS | NRS | AF | RS | VS | Sr. | Tech | FA | RWF | Labor
Toch
AD 0475 | « | - |~ 010 | 108 | 1e0 ]| - | -
SACD | 0375 033 |- [100] 07| oa8| 1a0| ¢ | -
SEPD 0.15 025 |- |- 057 | 005 { 250 | afo | -
Tow | 0.70 osa |- [100] 140 ] 153 530 | 40| -

1. Annual stall needs are same during the five year period.

10. Mlilestones:

1.1 Report on status of congruen! data bases on climate, scil and crops and climagic analysis in
agronomically relevant terms. (1997)

1.2 Preparation of GIS aided maps showing spatial distribution of biotic and abiotic congiraints. (1997)

1.3 Report on farm level constraints and determinants of double cropping and changes in resource use

patiem, including labor allocation. (1997)

1.4 Report on agroecological potential of PS 15. (1897)
1.5 Report on the major constraints to production at benchmark sites. (1997)
2.1 Report on nutritional demands of the selected double cropping systems based on nutrient

budgeting. (1996)

2.2 Promiging crops, cultivars, and suitable crop management options for on-station evaluation. (1896}
2.3 Estimates of technical and aliocative efficiencies of nutrent management. (1906)
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2.4 Efficient crop epecies 10 Use legume residual N wil be identiied. (1997)

2.5 Report on contribution and interaction of ditferent sources of N and P, role of microorpaniama in
INM systems. (1907)

2.6 Promising INM strategies wil be avalisbie for technical and economic evaiuation In on-farm trials.
(1908)

2.7 Simulation modet for quantification of N avaliability. (1996)

2.8 Promising crops, cullivars and double cropping systems for on-famm evaluation. (1098)

3.1 information on technical and socioeconomic consiraints. (1996)

3.2 Land configurations that snhance surface drainage and are acceptabile to farmers. (1088)
3.3 Paramaters for modeling to axtrapolate research resuits. (1608)

4.1 Benchmark vikage seiections. (1095)

4.2 On-tamm evaiuation of effects of genotypes and cultural practices on Striga control, {1998)
4.3 Crop sequencing stratagies with good potential to explodl late rainfall after the main ssason, (1998)
4.4 Solt surface management and seed placement oplions, (1998)

5.1 Report on fraditional methods of past and weed control in southern Mali. (1995)

5.2 Rapon on constraints to adoption at IPM/IDMASM packages. (1898)

5.3 A data set on the distnbution of pests and diseases, and their severities. (1908)

5.4 irdormation on ssasonal occurrence, and changes in the distribution and severtties of pests and
diseases. (1998)

8.1 Effective IPM/IDM packages including resistamAolerant cultivars for on-farm svalustion. (1996)
8.2 Information on the performance of above packages under farmers’ field conditions. (1998)

7.1 identification of integrated lechnologies for sustainable double cropping for on-farm evaluation,
(1988) .

7.2 Report on research and axiension impiications based on research station and on-larm studies, and
recommendation domalqslorpmmblmbdmoloolu.(!ﬂ)

7.3 Validated systems model (APSIM) for applications in P8-7. (1989)

7.4 Report on integration of experimental and modeling results for assessing sustainability of diffsrent
management sirategies for double cropping in different environmaents. (1089)

8.1 Selection of test sites and participating farmers for on-4am work. (1995)
8.2 Report on promising cultivars/management systems. (1996)
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6.3 Report on fesdback trom the farmers on the performance of different cultivass and techniques.
(197

9.1 information on the consiraints 1o adoption of relessed cullivars. {1995)
9.2 Information on the conetrainis 10 resource management techniques. (1996)
11. Probability of success:

Proba-
bility of Time
Objective Milestones' success (%) frame
1. Characterization of 1.1 Status report on climalic and sol 80 1995-1997
natural and data bases
$0CI0economic 1.2 Spatial distribution maps 80 1995-1997
resource base and 1.3 Farm level constraints and resource 70 1995-1987
identification of use patiern
constraints to double | 1.4 Report on agroecoiogical potential 80 1995-1997
cropping. of P 18
1.5 Report on the major constraints to 80 1996-1997
production at banchmark sites
2. Identity/develop 2.1 Nutritional demands 80 1685-1998
component 2.2 Crop management options 70 1905-1908
y  technologiee for 2.3 Efficiency estimates of nutrient 90 1995-1997
. slieviating major management !
blotic and abiotic 2.4 Crop species 1o use lsgume 80 ¥4995-1998
constraints, residual N M
2.5 interaction of sources of N, P and 60 1995-1998
role of micro-organisms in INM
" 2.6 Promising INM strategies B0 1995-1998
X 2.7 Simulation model for N availabliity 60 $995-1998
2.8 Cropping systems for on-farm 70 1995-1998
evaluation %
3.1 Information on technical and socio- 80 895-1996
economic constraints
3.2 Land configuration to snhance 80 1995-1908
draiange
3.3 Parameters lor modeling 1o 70 1995-1998
exirapolate results
4.1 Selection of benchmark vilage sites 85 1995
for evaluation of genotype/cuttural
practice interactions on Striga
controt
4.2 On-farm evaivation of the eflects of 70 19951998
genotype/lcultural practice
Interactions on Striga control
4.3 Crop saquencing sirategies 60 1995-1968
4.4 Soll management and seed 80 19965-1996
placerment options

o0



11. Probebility of succees: (Contd.)

Probe-
Dty of Time
Objective Milestones' success (%) frame
2. dentity/develop 5.1 Report on traditional methods of 90 1008
oomponent pest and weed control in southem
technologies for Ma)
sheviating major 5.2 Report on conatraints to adoption of ] 1905-1906
Diotic and ablotic IPMADMASM packages
constraints. 5.3 Distribution of pests and diseases 80 1995-1906
5.4 Seasonal distribution and saverities 80 19951908
of pests and diseasss
6.1 IPMADM pacikages 80 1998-1908
6.2 Parformance of IPMADM packages 85 1995-1998
3. integrate and 7.1 integrated ischnologies for on-farm 80 1995-1999
evaluate promising evaiuation
technologies/ 7.2 Ressarch and extension 60 19951998
strategies for impiications and recommendation
intensification of crop domaing
production. 7.3 Vaiidated systems modei 60 19951998
7.4 Experimental and modeling resuits 80 1695-1900
for assessing susisinability
8.1 Selaction of test sites and 78 1998
participating farmera for on-farm
work
8.2 Reports on promising 70 1995.1068
cultivar/management systams
8.3 Reports on feedback from farmers 75 1995-1997
on the performance of different
cultivars and techniques
2.1 Information on the constraints 1o 80 1008
adoption of released cultivars
2.2 Information on the constrainis to 0 1908-1008

resource management techniques

1. Numbers are related 1o the milestones in details of subproject.

12. Economic valus (Million US $) of success:




13. Technology sxchenge sctivities:

1AC

Hom 3] Y2 3 e
Publiostion 20r 1R8 acr 20r 1P8
oo ace 1A 244 e

1JA 23A
‘Workshap! Regionst L _ T ghes for high
Conlsrence worlshop on workshop on et oupeclty
rdegraied 20l degrade a0le in Peniry
nutrient on and india and Sudenian
menagement susteinabity of | 200 of WA
practices agricutiure in
the BAT
Yiald-gep
analysls or
Vertisol and deep
Ahscls in
Penineulsr india
{Raglonal
Workehop)}
Tralning (- Management of
sorvios stefl Vartiecls®
NARS)
Network Ethiopia, Kenya, | Ethiopia, Kenya, Ethiopia, Kenya, | Ethiapla, Kenya, | Ewiopia, Kenya,
actvites Inda | Z NARS Z s 4 NARS
NARS NARS NARS
WCA:

Hom A4l Y2 ¥3 Y4 “Ys
Publication 1JA 2cp 20A RIA
m ¥
Workghop/ 1 1 2 2
Confersnce
Training (n- Yoo Yoo Yo Yoz
sorvdos st
NARS)

Network Yes Yos Yeos Yoo
aciviinn




14 Budget:

SACK
Hoad of Your 1 Yom 2 Yow 3 Yoar 4 Yaur 8
L {1998}
Salales 158,670 150,670 150,670 180,870 188670
Qpemiing 7040 62,940 50,040 62,900 00,840
Travd 12.000° 13,000' 15,000 20,000 20,000
Caphei® 30.000" 30,000 20,000 15,000 30,000
TECHNOLOGY EXCHANGE
Publicalion 3,000 3,000 3,000 3,000 8,000
Workshop 10,000 10,000" 10,000" 10,000 10,000
Training {22.150y° (22,780) 122,780/ {22,750y @2.7%0)"
1,000
Natwork activites
Totel ;80 284,610 84810 Me e 284010
Notes:
1. inchates one meeling of project \Wwam members with collaboraion.
2. Pooled monay ol wo years wit be used lor organizing regional hop on INM in collaboration with other projecis.
3. Salaries for RS & AF siready accourded in salaries.
4 Laglop comp 4085 o oy aic westher stalion,
5. Fourwpel drive land crdeer,
8. Raglonal training courss in colk tion wilh other
7. Ttuse years pooled monay wil be uikzed for oep: g ine. on scll degy plery y Rinding will be soupht
from olher projects; indl. agencies ¥ic.
8. Neuton probes, stage level recorder.
9. Data logger and modem for translerring deta.
10. 1BM 588 or squivalent for GIS 0
11. Capital Berme’ costs sre not inchuded in project budget
WCA:
Head of Your { Your 2 Yoar 3 Yoar 4 Your §
sxpendnre {1908)
Salaries 103,060 103,088 103068 160,700 180,500
Operaing 16,080 10,060 16,060 17,000 17,000
Teavel 7.887 27,587 7487 30,000 20,000
Technology Exchange 16,080 10,060 16,080 16,000 10,000
Misceliensous 1.206 1208 1288 1200 1.200
Tod 186,400 168400 188,400 220,900 226,900
' | IR

1. Inckudes 20,400 non-salary 0oste (0.70 B8Y x 207,000 « 144,000 + 20,400 = 188 400) from IFDC resesrch in WCA (Dr, Andre
Bagiono).
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16. Environmentsl stabliity/sustainabiiity:

This subproject will emphasize sustainsble utiization of Vertiscls. The technologies proposed 1o be
developed in this subproject are Rkely 1 have a positive effect on the snvironment.

in WCA the subproject wil have & positive effect on the environment and sustainabilly. By
characterizing the production environment, the ecological zones where agricutiural potentiale exist witl be
delineated and targeted for crop intenelfication. Marginal lands will be less explolied. By undertaking
research that alieviates the major biotic and abiotic constraints, and integrating cultivars that are welt
adapied and accepted by farmers, poverty and hunger, which resull in environmental degradation will be
sverted.

16. Relationship to other projects:
This subproject wit be linked to MCSP 2, SG 2, PP 1 and Dutch funded Vertisol Project in Ethiopia.

The WCA subproject will be linked with, and has relevance for the single commodity systems projects
with PS 7 and 15 focus. In West Africa, the activitlas of the subproject wikl be linked with activities of other
collaborating institutions, particularly CIRAD and the Sorghum Network.

17. Gender implicetion:

Gender target is an important component of thig subproject. Few components specifically focus the issues
related to the role of gender in adoption of double cropping and its implications on their employment and
equity. It is hypothesized that introduction of double cropping in the PS 7 will increase 0. employment
opportunities and genarate additional income to the farm family.

Output from this subproject should be of benefit to women fammers. The pmabo system
characterization will provide uselul information on the types of systems where women i I8 significant,
for further emphaais. Rasults from the activities aimed at alleviating blolic constraints such aj weeds would
benefit woman as women labour is usad in weading in most production systems in West Affica. Similarly,
crop Intensification is expacted to result in the generation of additional income for the Wb as a

18. Prospects for special funding:  Nil

18, index of priority: IAC  WCA Gilobal
| 34,58 37.00 3560
H 31.67 3935 35.74
i} 3248 2878 77

20. indicative funding: 1AC WCA Giobal
254,610 165400 420,010



Subproject B

Identification of resource management strategies for
improved and sustainable crop production in medium-
low water holding capacity soils (sandy Alfisols in
WCA, Vertic Inceptisols and Alfisols in Asia) in PS 7
and PS 15



NMCSP 3 SUBPROJECT B SUSTAINING CROP PRODUCTION IN
MARGINAL ENVIRONMENTS

1. This: identification of rescurce mansgement strategies for improved and sustainable crop
production in medium-iow water hokting capacity solls (ssndy Alfisols in WCA, Vertic
Incaptisois and Alisols in Asla) in P8 7 and PS 15,

Keywords: Efficient esource utiization/management, integrated nutrient management, Soll degradation,
Sustainabilty, Vestic Inceptisols

Needs and Opportunities: Vertic Inceplisols cover 2 isrge area (about 80%) in P8 7 and
PS5 8inindia. Asthese soils are often localad on lands exceading 2% siope and are shaliow in depth, they
sutfer from erosion due to inappropriate soll and crop management practices. The productivity of present
cropping sysisms on these 10ils is threataned because of severe depletion/ioss of nutrients and soll blota.
These soils are prone 1o degradation and declined productivity. For reducing soil erosion, maintenance
of enough canopy cover is essential for which nutrient constraints must be atieviated. For minimizing soi
degradation and restoring productivity of such solls farmera Iendly lechnologies are urgently nesded.

The extemal panet review (EPR) in 1890 recommended that ICRISAT shouks conduct research on soll
degradation processes in the drylands. The research and development context of agriculture in dryland
has undergone a total change following the publication of Agenda 21. A new paradigm for research which
refies on efficient resource utilization, increased reliance on renewable resources, biological processes like
biological nitrogen fixation, and reduced chemical use. Today we are concernad in research with increased
productivity which centers around sustainability, equity, and conservation of natural resources.

The main constraints for sustaining/increasing crop productivity on Vartic Inceptisols are: fow water
retention capacity, soll erosion, deplation of soil nutrients, and soil biota, inappropriate soil and crop
management practicas and low adoption of high yleiding cultivars. Not enough information Is avallable on
the extent of degradation of Vertic inceptisols and aiso the relative contribution of various processes 10 solf
degradalion. Most studies relating to s0il degradation have concenirated on measuring soil erosion and
recommending engineering options. There is an urgent need 1o undarsiand contribution of vatious
processes 10 soil degradation and take a holistic approach to develop farmer friendly soil and crop
managemant technologies for minimizing soil degradation and restoring productivity of degraded soils for
sustaining agriculture on these soils.

This subproject’s focus in WCA is 1o devsiop crop and soil management sirategles that enhance water
and nutrlent use efficiency. It addresses the probliem of soll fartiity and intermittent drought in the
production system. Farmers are generally awars of the soll fertlity problem. They use manurs, crop
residues, shifting cultivation, and faliowing (0 resiore soll fertifity. Some of these practices have become
infeasible due 10 high population pressure and scarcity of culivable land, This work butids on ICRISAT's
work on soil fertility restoration and waler harvesting techniques (e.g Lied ridges, digueties etc.) In the
region. The focus of the subproject is the use of crop management strategies (intercropping carsals with
isguminous crops, MaNUANg, terTacing, ¢rop fotation, eic) to enhance water and nutrient use efficlency.

To fullii the above needs for minimizing degradation of Vertic inceptisols and sustain crop productivity
the following ressarch agenda is proposed io fulfit the following objactives.
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a

Objective:

To identify iarmar accepiable soil and water management lechnologies
and 10 assembile technolopies for improving crop productivity based on improved mensgement of
sociosconomic and natural resources.

Supertheme(s)research areas:

Superthemes (RDDs)

3.1 Characterization of production smvironments
3.2 Soll and water conservation/management
3.3 Integrated nutsent management

3.4 Natural resource management and sustainability

3.5 Systems analysis

3.6 Integrated pest management
3.7 Impact assassment and technology adoption,

Progortin
TolaiSSY  involved (%)

Themes Titie
1AC:
12 Adoptionimpact 1.50
14 Soil nutrients 1.30
25 Soil structure 1.80
20 Water deficit 2.30
50 Characterization 0.60
52 Natural resource 1.45
54 Farmers’ preferences  0.35
55 Beneficial organisms 1.00
WCA:
a7 Water delicit 0.40
38 Technology adoption  0.10
23 Soll fertilty 0.10
40 Characterization of 0.60
production systems
51 Microeconomic studies  0.00
52 Natural resourcss 0.00
58 GConsumptiondemand  0.00
4, Link Project
- for management MCSP 3
- for research outputs

§. Crops and/or systems
Involved

2.00
14,61
16.11
15.21
10.00
13,79
11.43
17.00

81.25
00.00
75.00
16.66

00.00
00.00
00.00

for minimizing soll degradation;

$G2, PP1, CP2, GN2, MCSP 1, MCSP 2, Econ. 1

Sorghum, Pigeonpea, Groundnut, Chickpes, Cotion, Maize, Pearl
millet, Cowpea Systems: sorghum/pigeonpea,
sorghum-chickpea.

pigeonpea/groundrut,



6. Reglon(s) of inference:

- Primary PS 7,)n Asia, PS 14, PS 15 in WCA, P8 21 in 8EA
system(s)
- Secondary production : PS4, PSQ, PSO Asia, P8 14, PS 18 in WCA and PS 20 in SEA
system(s)
7. Centrel file numbers:
- Production systems
- MTP themes
« Others
8. Ressarch strategy and Please refer to the attached tabie and detalls that foliow.

requirements



8. Ressarch sirstegy and requirements:
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8. Ressarch strategy and requirements: {Contd.)
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DETAILS OF SUBPROJECT B: SUSTAINING CROP PRODUCTION IN
MARGINAL ENVIRONMENTS

Title: Identification of resource mansgement strategies for improved end sustainable crop
mmmmmmmmn7wnm~mmmw¢&
Vertic inceptisols and Alfisols in Asls).

Keywords: Vertic Inceptisols, Soil degradation, Sustainable resource and crop management.

Introduction: Vertic Inceptisols cover a large area (about 60%) in PS-7 and 8. Ag these soils are often
located on lands excesding 2% slope and are shaliow in depth, they suffer from erosion eflects leading to
severe dapietion of soii, nutrients and beneficial organisms. The impacts of this degradation are further
accentuated due to continuous cropping with inadaquate nutrient and organic matter inputs. The objective
of the subproject Is o identily practices which arrest or reverse soll degradation and improve productivity
of Verlic Inceptiscls.

Objective: To identily farmer acceplable soil and crop management lechnologies for minimizing sod
degradation and to assembie technologies for improving crop productivity based on improvett management
of natural resources.
Resource requirement {(G8Y):
SACD AD  SEPD Total

IAC: 0688 042 023 133

WCA: 0.178 025 0.075 050
Activity B1: Characterization of sociceconomic and natural resources across the contlnun from sandy
Aliisols to Alfisols in WCA and from shaliow Vertic soils lo Vertisols (including associated M!uols in Asia)
and idenlification and characterization of benchmark sites for collaborative research. g
Justification: Much of the information avallable on soil, climate and cropping systems for Vetic inceptisols
is rather sketchy and incomplete. It needs to be compiied in agronomicaily relevant terms With the use of
new tools e.g., GIS and 1:1 mitlion scale maps.. Thersfore characterization and delineatiol of areas with
differing resource endowments and status of land degradation are urgently needed.
Resources (SSY):

SACD AD  SEPD Total
IAC: 008 008 005 021

Research strategy:
In colisboration with CRIDA, NBSS A LUP, SMSS and SAU's:

+ Characterization of natural rescurces and the seiectad banchmark locations through assembly, synthesis
and management of climatic and soils data bases.

* Through onfarm surveys identily biotic and abilotic constraints involved in soil degradation.
+ Using GIS aided maps spatial distribution of blotic and ablotic constraints.

4“



Milestones: '

1.4 Weralicalion and characierization of benchmark shes for studying effects of land degradation, (1998,
80%). Cooperators: SAU's, SMSS.

1.2 Congruent data bases on cimate and soll, and cimatic analysis in agronomically relevant terme. (1098,
80%). Coopecators: NBSS & LUP, NARS, SMSS,

1.3 GIS aided maps showing spatial distribution of biotic and sbiotic constraints. (1897, 80%). Cooperator:
CRIDA,

Activity B2: Assessment of soil degradation or impacts on crop productivity and quantification of different
degradation processes.

Background: The EPR in 1990 recommendad that ICRISAT shouid conduct research on soll degradation
processes in the drylands. This recommendation is particularly important for Vartic inceptisols because
¥ conservation etfective farming systems are not adopied, these soils will bacome unproductive aver a short
period of me. Degradation in Vertic Inceptisol may be due 10 several procssses. IMormation on the
relative contribution of these processes 1o sofl degradation and the inter-relationships of processes is
scanty. Additionally, thare is need to study effect ol diffarent organic, inorganic smendments and biological
conservation practices (e.9. vegstative barriers, crop cover #ic.) on soil processes. This ressarch shouid
take intc accoun! tanmers’ circumstances and should include evaluation of promising lechnologies on
farmers' fleids in watershed projects already in progress in cooperation with NARS/NGOs.

Resources (SSY):

SACD AD SEPD Total
IAC: 020 005 003 028

Ressarch strategy:

* At Benchmark iocations/sites effects of soil degradation on crop productivity will be assessed through
crop yield surveys in lields with different leveis of degradation, farmers interviews snd extrapolation of

rasufts through modeling.

* On-station trials at benchmark sites 10 study contrbution of differant processes of soll degradation,
modeling of various process and extrapolation of results 1o predict the extent of soll degradation at other
locations,

* On-larm evaluation of selected integrated technologies based on farmers’ perception and on-station
results in collaboration with NARS/NGOs in watsrshed modesi.

Milestones:
2.1 Tachnica! assessment of soll degradetion. (1996, 80%).
2.2 Perception of farmers on soél degradation. (1996, 80%). Linked Project ECON 2,

2.3 Assassing cost of soi degradation and ks effect on crop productivity. (1987, 76%). Linked Project:
ECON 2.

2.4 dentity indicaiors of soll degradation, (1907, 65%).
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2.5 information on and quantification of soll degradation processes. {1998, 70%).

2.8 Apply process models 10 extrapoisie research results 10 other locations. (1099, 60%). Cooperators:
APSRU, CRIDA, SAUs.

Activity B3: Development of inlegrated nutrient managemert and waler sirategies for sustainable crop
production in Vertic soils/ANisols in Asia and sandy Alllacis in WCA.

Background: Mechaniams of legumes benefits In improving soll fertiity are not undersiood welt, Earlier
work on the contribution of lsgumes through biclogical nitrogen fixation (BNF) 1o crop productivity will help
In building & ressarch program for identitying appropriate legumes which contribute substantially through
BNF., However, exact contribution of ditferent (blological, mineral and organic) sources ol nutrients need
to be quantified 10 develop INM systems for sustaining crop production.

This activity integrates technology componentis of water and nutrent use efficiencies in a systems
contexi, These will be evalusted in on-station and on-{arm conditions 10 determine their combined medium
10 long-term sfiects on system productivity. It complements the past work of ICRISAT scientist in Wes!

Africa where components ware evaluated on thelr effects on single crops. This activity extends that work
by evaiuating the effects of inlegrated SWNM sirategios in a systems context.

Resources (S8Y):
SACD AD SEPD Total
IAC: 020 005 000 025
WCA: 0075 0075 005 020
Research strategy:
1AC: )

* A muttidisciplinary team will estimate nutriant needs of selected cropping systems thpough nutrient
budgeting. 1

On-ntation triale to quantity contribution of various nutrient sources (biological, mineral, and organic) in
salectad cropping systems.

+ On-station and greenhouse experiments 1o understand mechanisms of contribution of legumes 10
Increased crop productivity.

* Organic matter and nutriant dynamics under INM practices.

« On-station trials to study interactive sffects of differant nutrient sources on nutrient avallability and crop
productivity.

WCA:

+ On farm verification of component technologies for water use efficiency.
+ On farm verification of component technologles for nutrient use efficiency.
* On farm verilication of integrated (water and nutrient) technologies.
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Willestones: !
3.1 Report on on-arm verdfication of compinent chnologies (weier). 1908, 70% probabiiity,
3.2 Report on on-iarm verification of component technologias (rutrents). (1997, 70%).

3.3 Repont on nutritional demands and existing nutrient management practices of the selected cropping
sysiems of Vertic inceptisols. (1996, 80%). Linked Project: MCSP 2.

3.4 Appropriate legumes and cr0p species which can use legume residual N efficiently, (1007, BO%).
Linkad Project: MCSP 4, CP2

3.5 Report on integrated SWN technologies on system productivity. (1998, 80%).

3.6 Report on contribution and intersction of different sources of N and P, role of microorganiams in INM
systema. {1997, 70%). ’

3.7 Promising INM strategies for evaiuation in on-farm tdals. {1598, 70%). Linked Projects: ECON 1.2,
Cooperator. CRIDA.

2.8 Model for quantification of N avaitabitity. (1999, 80%).

Activity B4: On-gtation evaluation of atemate land use systems by integrating tarmers’ perceptions and
knowiedge on agroforestry and silvipastoral systems for rehabiltating degraded lands,

Background: In order 10 prevent further land degradastion, alternate land use systems such as agroloresiry
and silvipastoral sysiems are desirable. Thera is a need to integrate and tes! the performance of different
cropping systems, agroforestry and silvipastoral sysiems for rehabliitating these lands,

Resources (SSY):

SACO AD SEPD Tota!
fAC: 005 005 000 010

Research strategy:

+ On-station trigls 10 identdy appropriate land use systema for restoring degraded lande.
Milestones:

4.1 Polential tend use systems for evalustion. {1908, 80%). Linked Projects: ECON 1, MCSP2.

Activity BS: Evaluate long-term #ffects of various crop rotations under different fertilty, soll and water
conservation practices on crop production, yield and stability (Linked to Activities 2 and 3),

Background: The main cropping systems in PS-7 are cerssllegume or cotion-based intercropping. The
avaliabifity of new cultivars with better resistance i pest and dissase and drought tolerancs provide a new
opportunity for increased and susiainable yields of these cropping systems. Due to complex interactions
of intarcropping systems, a multidisciplinary approach would be sssential. Data from this study will be
useful for validations of systems models,
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Water retention during criticai periods of the cropping sesson is & major constraint in the southemn
Sudanian zons. Past ICRISAT work on water consesvation and use efficiency resulted in the development

Mww-mmwaPhMuhm“Mdm it shows reasonable aconomic
retums under iow levels of dosage. Smali-hoider subsisient farmens may not always have access to
Inorganic fertilizer. The majority in fact use manure and fallows to restore fertiiity. This activity investigates
the use of genotypes and differeni management practices o increase nutrient use of efficiency under
farmers'conditions.
Resources (S8Y):

SACD AD  SEFD Total IPMADM

IAC: 005 005 003 0.13 +0.10°
WCA; 0075 015 - 0.225

Ressarch strategy:
1AC:

« On-siation long-term experiments will be conducied o sludy efiects of integrated soll and crop
managemant practices on

¢ crop productivity
« soil fentility and biclogicai activity
+ behavior of pests and diseases in systems u
WCA: K
* on-slation evaluation of long-term eftects of diffarent SAW management techniques.
* on-larm evalustion and monitoring of the effects of various S&W management techniques on system
productivity.
Milsstones:
5.1 identification of on-station test sites in collaboration with NARS and other partners. (1995, 75%).
5.2 On-station evaiuation of selected S & W management techniques. (1898-1998, 80%).

6.3 Selection of benchmark village sites and participating farmers for on-farm S & W management
tachnique evaluation. (1995, 75%).

5.4 On-farm evaluation of the effects S & W management techniques in selected benchmark village sites.
(1996-1998, 80%).

5.5 Promising crops, cultivars and cropping systems and their management practices for their evaiuation.
(1987, 70%). Linked Project: MCSP 2.



Activity B8: integrate and evalusie farmér-scceptsbie stralegies o minknizing sodl degradaticn and
restoring degraded solls including thelr economic feasibilty.

Background: This ressarch I3 8imed to ingprate the results of strategic studies and tarmen' perception.
On-tarm evalustion of promising technologies in watershed projects will be dons. Models and QIS will be
used 10 exirapoiate resuls.

Farmers ampicy seversl lechniques for managing nutrdent and water on their fleids. The fertility
restoration practices include rotation, faliow, shifting cultivation and the use of farm yard manure. The water
retantion techniques inciude muiching, tied ridges, and rock bunds. in some regions of Burkina Faso,
tarmers practice the “Zal® as a water refention and soil restoration lechnique. The "Za!® is a technique in
which shaliow holes are dug 10 trap rain waler and to siow down runoll. These holes also serve as
reaarvoirs 10r OTDRNIC MANeY (Manune or cCOmpPost) which offer nutrients t0 plarks as well g8 retain water,
Traditonal methods are effective for small family tarms but as tamily sizes grow they becoms constrainad
by the availability of organic matter, labour and land. This activity anatyses the effects of traditional methods
on wealer snd nutrient use efficiency. it aiso investigates the reasons for the choices of techniques and the
constraints 10 sdoption of improved scil nutrien! and water management techniques alrsady avaliable in
the region.

Resources (S8Y):
SACD AD  SEPD Tolal IPMIDM

IAC: 010 014 012 036 +0.25
WCA: 0025 0.025 0.025 0078

Research strategy:
IAC:

* On-station frials in collaboration with NARS to evaluate integrated soit and crop management sirategies
for their effect on crop productivity

* On-famm evaluation of integrated management sirategies in walershed model in collaboration with
NARSMNGOs

« Calibration and vahidation of system's model using data sets from on-larm and on-station triais,

* Extrapolation of results using models to identity domains [or transfer of technology and its spill over
areas.

WCA:

» Documantation of traditiona! nutrient gnd waler managemant practices and thelr effects on systems
productivity.
« (Informalion on the constraints to the adoption of nutrient and water management techniques.



Miesionss:

8.3
82
6.3

84

a5

8.6
8.7

88

6.9

Report on traditional practices for nutrient and waler management. (by Masch 1898, 73%).
Report on the constraints 1o the adoption of nutrdent and water management techniques. (1997, 80%).

Identification of promising cropping systems (Crops/tultivars) and their management practices - soll
fortiity and water management for on-station evalustion. (1997, 80%).

Potential cropping systems and their soil, water, nutrlent and IPMIDM management for on-farm
svaluation. (1998, 80%).

In consuitation with NARS/NGOS promising technologies wil be identified for on-farm evaluation.
(1998, 80%).

Raeport on economic viability of alemative conirol measures of land degradation. (1998, 70%).

Report on perfarmance of selected technologies for increasing productivity and rehabilitation of
degraded lands under different scenarios. (1998, 70%).

Assembly of data in standardized formats from strategic research for evaluation of systems model.
(1996, 70%).

Tes!, calibrate and validate model. (1997, 70%).

8.10 identifications of domains for application of different technologies and spillover areas., (1999, 60%).

Priority:
Activity Rating® Activity Rating
1. Characterization of natural 1 4. Alterngle land use systems. 3
resources 5. Crop rotations i 2

2. Soll degmdation efects on crop

productivity.
3. integrated nutrient management

6. Strategles for restoring
degraded soils.

"1 = High; 2 = Medium; 3 = Low.
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Staffing and salary costs for subproject B of MCSP 3,

c:
Cawoory [saco | aD | sero sat | Amounts
ssY 0.68 0.42 023 1.33 275,310
ns 0.61 - 0.15 0.78 72,200
NRS 2.5 0.55 0.% 3.00 20,100
RF 0.10 - - 0.10 3,500
RS 250 1.00 - 3.80 17,500
Vs - - - . .
1s 4.00 1.00 0.80 5.80 19,140
FS 450 0.80 1.00 6.30 16.380
RWF a2s 1.00 0.00 428 6.800
TFL 20.00 4.00 0.50 2450 4,900
Total 180,520
% of S8Y 58 30
amount
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9. Ressarch team:

IAC":

Discipiine RS | NRS | RF | RS | V8 FS | RWF | TFL
Agrociimetology 028 | 045 0.50 1.00 | 1.00 § 025 | 3.00
Soll Blology 0.10 | 0.60 1.00 100 | 100 ] 105 | 550
Soll Chemistry 010 | 040 [010 ] - 100 | 100 | 105 | 850
Soit Physics 015 | 0.70 1.00 1.00 | 1.50 | 090 | 6.00
Agronomy - 0.55 1.00 100 | 080 | 100 | 400
SEPD 0.15 | 0.30 0.80 | 1.00 - 0.50

Total 0.76 | 3.00 | 010} 350 580 | 8.30 | 425 | 2450 ©

WCA:
Disciptine IRS [ NRS| RF | RS | VS| Snr Tech FA | AWF Total
Tech

AD 0.25 0.175 4.00 4.425
SACD 0.175 0.025 0.225 | 1.00 1.425
SEPD 0.075 0.075 0075 | 0125 100 | 200 § 335
Total 0.50 1.00 0475 | 1126 1500 | 2.00 9.20

1. Annval statf needs are same during five years at IAC and WCA.

10. Milestones:

1.1 ldentification and charactarization of benchmark sites for studying effects of land degradation.

(1988)

1.2 Congruent data bases on climate and sofl, and ciimatic analysis in agronomically relevant terms.

(1996)

1.3 GIS aided maps showing spatlal distribution of biotic and abiotic constraints. (1998)

2.1 Technical asssssmant of soll degradation. (1996)

2.2 Perception of farmers on soil degradation. (1996)
2.3 Assessing cost of 80ll degradation. (1997)

24 denttly incicators of soll degradation. (1997)

2.5 Information on and quantification of soil degradation processes. (1998)
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3.1

33

34
35

36

7
3.8
4.1
5.1
52
53
54

55

6.2

8.3

6.4

85

6.8

6.7

Apply process models to extrapolate ressarch results to other locations. (1999)
Report on water lechnologies. (1996)
Report on narient technologies. (1997)

Report on nutritions! demands and sxisting nuinent management practices of the aslecisd
cropping systems of Vertic Inceptisoly. {1006)

Appropriate legumes and crop species which can use legume residual N efficiently. (1987)
Report on SWN technoiogies. (1996)

Report on contribution and interaction of ditferent sources of N and P, role of microorganiems in
INM systems. (1997)

Promising INM strategies for evaluation in on-farm trials. (1998)
Model for quantification of N availability. (1999)

Potential land use systems for evaiuation. (1098)

identification of on-station test sites. (1695)

Benchmark village selection. (1895)

On-station svaluation of SWN techniques. (1898)

On-tarm evaluation of the effects of SWN techniques. (1998)

Promising crops, cultivars and cropping systems and thelr management practices for their
evaluation. (1997)

Report on traditional nutrient and water management. (1998)
Report on adoption constraints. (1897)

Identdfication of promising cropping systems (cropa/cultivars) and their management practices -
soil fertility and water management for on-station evaluation, (1998)

Potential cropping systems and their soll, water, nutriant and IPMIDM managemaent for on-farm
evaluation. (1996)

in consultation with NARS/NGOS promising technologies will be identified for on-fanm evaluation.
(1996)

Report on economic viabifity of akemative control measures of soll degradation. (1098)

Report on performance of setected technologies for increasing productivity and rehabilitation of
degraded soils under different scenarios. (1999)

£



6.8 Assambly of dats in standardized formats from strategic research for evaluation of systems
model. (1996)

6.9 Test, calbrale and valdale model. (1997)

6.10 identifications of domains for applicaton of different technologies and spiliover areas. (1999)



11. Probeblity of success:

Proba-
bilty of Time
Objective Milsstones' SUCCESS (%) frame
1. To identily farmer | 1.1 Benchmark site characterization 80 1905-1998
scceptadle 1.2 Soit & ciimatic data shalysis 60 1995-1998
technologies for | 1.3 Spatial distribution maps 80 1995-1998
minimizing sold 21 Solt degradation 80 1995-1998
degradation and | 22 Farmens' peiception 80 1995-1990
1o sssemble 2.3 Cost ol soll degradation 75 1996-1997
wchnologies for | 2.4 indicators of soit degradation 1] 19981997
mproving crop 2.5 Soll degradation processas 70 1996-1908
productivity 2.8 Extrapolation using models 60 1098-1999
3.1 Report on water technologies . 70 1998
3.2 Report on nutrient lechnologies 70 1997
3.3 Nutrient budgeting 80 1095-1908
3.4 Legumes coniribution, efficient crops eo 1995-1097
3.5 Report on SWN technologies 80 1908
3.6 interaction effects of nutrent sources 70 1995-1097
3.7 INM sirstegies 70 1997-1598
3.8 N availability model &0 1997-1909
4.1 Land use syslems 80 1997-1908
5.1 Identification ol on-station test sites 75 1995
5.2 Benchmark village sslection 75 1995
5.3 On-station evaluation of SWN techniques 75 19961098
5.4 On-farm evaluation of the effects of SWN 60 1906-1968
techniques
55 Cropping systems & management 70 1905-1007
practices
8.1 Report on traditional nutrient and water 80 1965-1998
management
6.2 Report on adoption consiraints 75 1998
8.3 Cropping sysiems/management practices 80 1997
-- on-staion avatuation
8.4 On-farm evaluation 80 1006-1998
6.5 Promising technologies 80 19951997
6.6 Economic viabliity of methods for 70 1997-1908
. controfiing sod
0.7 Periormance of selectad tachnologies 70 1997-1909
8.8 Data assembly for system's model 70 19981000
evaluation
4.9 Valdation of systems model 70 19968-1997
6.10 Domain identification 60 1905-1999

1. Numbers ars related 10 the milssiones in details of subproject.
12. Economic vailue (Miflion US $) of success:




13. Technology sxchange activities:

1AC:

Hom Y1 Y2 Y3 Y4 Y5
Publication JA1 JA1 JA 2 JA 2 JA 2
type cP2 CcP2 cP3 CP3 CP3

AB 1
Workshop/ Regional International
Conference workshop on Workshop on
Integrated soll degrada-
nutrient tion and
management sustainability
of agriculture
in the SAT
Training 3 Research 3 Research 2 Research
(in-service Scholars Scholars Scholars
siaff - NARS)
Regional
training
course for
dept staff in
1 lechniques for
L] controfling soll
degradation
. Network On-station and on-farm trials in collaboration with NARS and NQOs.
. activities
WCA:
. ltem Y1 Y2 Y3 Y4 Y5
" Publication JA2 JA2 JA2
type
Wi Yes Yes
Confersnces
Training (In- Yes Yes Yes Yes
service staff -
NARS)
Network Yes Yes Yes Yes
activities




14. Budget:

AC:
Head of Yoar { Yobr 2 Year 3 Year 4 Yoar 8
sxpenditure (1995)
Salaries 160,520 160,520 160,520 180,520 160,520
Operating 81,790 81,790 75,790 72,790 74,790
Teavel 20,000' 20.000' 25,000 23,000 28,000’
Capital 50,000 30,000 95,000 10,000 10,000'
TECHNOLOGY EXCHANGE
Publication 3,000 3,000 4,000 4,000 5,000
Workshop/ 10,000" 10,000 10,000’ 10,000’ 10,000
Conlerence
Training (21,0005 (21,000)° (21.000)" {21,000y (21,000)
5.000*
Network
activities
Totat 275,310 275,310 27530 275,310 275,310

SSY 1.33 = USS$ 275310
Notes:

1. Includes one meeting of project team members with collaborators.

2 Pooled money of two years will ba used for organizing regional workshop on INM in collaboration with
other projects.

3. Salares for RS & RF already accounted in salaries,

4. Two autotitrators for chemical analysis, neutron probe and automatic weather station; the cost is not
included in project budget.

5. One waler distillation set and one phase contrast microscope, note book cost is not included in project

budget.

6. Regional training courss in coflaboration with other subproject/projects.

7. Three years pooied money will be uliized for organizing infl. workshop on soll degradation,
complimentary funding wil be sought from other projects; Intl. agencies eic.

8. Autoanalyser for N and P analysis,

9. Data logger and modem for Iransferring data.

10, 1BM 586 or equivalent for modetiing research.



14. Budget: (Contd.)

WCA:
Head of Year 1 Yoar 2 Year 3 Yoar 4 Year §

expenditure (1995) 3
Salaries 53,820 53820 | 630 | 730 | 77n0 !
Operating 11,028 11,025 11,028 13,200 14,000
Travel 27,500 27,500 27,500 29,200 . 31,500
Technology 9,400 9,400 4,400 1,200 1,400
Exchange
Miscellanaous 1,788 1,765 1,755 1,820 1,900
Total 103,500 103,500 103,500 119,020 126,500
Capital
Requirements

15. Environmental stability/austainabllity:  Sustainabiiity - Ranking = 5

In the semi-arid tropics of India, Vertic Inceptisols occupy 80 m ha. These solls are Iragile because they
are located on slopes, have iow CEC, are shallow and are low in organic matter content. Their current
productivity in rainfed agriculture, for ICRISAT mandate crops is very low (300-800 kg ha). To sustain
agriculture in this region, i is essantial fo conduct research and develop, teste and extend productive &
environmentally friendly technologies.

The outputs from the subproject will have a positive affect on the long-term sustainability bf Alfisols and
vertic inceplisols. By developing and diffusing technologies that use water and soil nutrients gficiently, the
pressure on land degradation in the target system will be reduced. )

16. Relationship to other projects:

This project will be linked to MCSP-2 and SCSP SG2 and PP1. The technologies developed will have
implication for Ventisol area of Myanmar In Asia and PS14 and 16 (West Alrica), and PS 20 22-23 (S&EA).

Linked with, and has relgvance for the single commodity systems projects with a PS 7 and 15 focus.
Aleo closely linkad with CIRAD projects on long-term soll fertiiity and degradation studies.

17. Gender implications:

Improved technologles to control and rehabilitate sol degradation ol the Vertic Inceptisots will sustain tarm
income and employmant opportunities. Some of the activities of the subproject will document gender
related consiraints in acceptance of the past efforts in disseminating improved technologies to control soll
degradation. The outputs will essentially be helpful in developing improved technologies in the light of the
gender constraints.

The outputa from the subproject is expected to be gender neutral (L.e of benefit to the housahold as
& whole, irrespective of its compoaition).



18. Prospects for speciel funding:
Eftorts will be made 10 develop links with Austrakian institutions for simulation modeling research.
19. dndex of priority: e WCA Globa!

' = 3842 3.2t 34.68

= 3502 3481 4

= 3408 3550 3447

20. indicative funding: IAC WCA Globa!
275,310 103,500 378,810

1. As per criteria given in DEB's memo dated 17 Aug 1994,

&)



Subproject C

Enhancing sustainability of postrainy season cropping
in PS 8 via crop and soil management interventions



MCSP 3 SUBPROJECT C: POSTRAINY SEASON CROPPING

1. Tite: Enhancing sustainsbility of postrainy season cropping in P8 8 via crop snd soll
management interventions.

Keywords: in-situ sol and water consefvation, fallow managemen!, integrated pes! and disease
management, shootfly iolerant cultivars/iandrace hybrids.

Nesd and Opportunities: Geographically, production system 8 covers much of the western
Deccan Plateau of India, comprising mostly of western Maharashira and some pars of Kamataks.
Becsuse of the westem Ghats, this area falls under the “rain-shadow® effect of the south-west monsocns.
Ranfsdl in this region is low to medium (600-700 mm) and highly variabie and uncertain for successful
cropping during the rainy season. Langth of growing sesson varies from 90 1o 120 days. The soils are
mainly Vertisols and Vertic inceptisols with soma Altisols which are exposed o degradation dus to poor
soll cover during most of the rainy sesson. Cropping systems in PS 8 are predominantly rab/ sorghum-
basad on deep Vertisols and kharf peari millet-based on Vartic inceptisols. The current avarage yieid of
rabi sorghum is 0.62 Uha and 0.52 Vha for peart millel  Other crops, which are grown to a relatively lesser
sxtent, are groundnut, pigeonpea, sunfiower, saffiower, and chickpea.

PS 8 is primarily a drought prons area. Primary reasons for low Crop yields in this region are poor soil
and water management leading to land degradation during the rainy sexson, use of low yielding traditional
cultivars, and low levels of crop and nutrient management because of water limitations during the posirainy
season, and inadequate crop protection from diseases and pasts. Among the pests, shoot fly is the major
ywid reducer of sarly sown rabi sorghum. Crop production in this region can be increased snd sustained
through improved soil and water (rainfall) managemaent during the rainy and postrainy saason coupled with
improved (dmease and drought resistant) cultivars and nutrient management. Thare have bean
recommendations for soll, watar, and nutnent management practices (eg. graded bunds, deep placemant
of fartilizers etc.) by the Dryland Research Centers of ICAR, but thair adoption have been low. There is
& scope for improving the design of indigenous and recommended soil and waler management practices
10 improve their adaplation 10 site-specific factors. Additionally, some of the in sty moisture conservation
practices (such as pitting, micro-catchments, tillage etc.} need 10 be evaiuated. There is also a scope for
improving the efficiency of mineral lertdizer use and improving kharif fallow management by introducing
shon duration legumes 10 improve nutrient availabitity to rabl sorghum. Improved disesse and drought
resistant cultivars of radi sorghum and peert millet developed at ICRISAT and NARS have the potential for
adoption in this region.

ICRISAT has the comparative advaniage in the above mentioned areas of both applied and sirategic
research. Research resuits obtained from this subproject will also have implications lor Muskwari sorghum
production in production system 18 of West Alrica. This subproject aims at developing technologies for
improving the productivity and sustainability of land use in PS 8 through enhanced natura! resource
utiiization, These studies will be conducted in a coillaborative mode with CRIDA and the Maharashira State
Agricultural University. The objective of this subprojact identified is:

2. Objective: Characterize and enhance sociceconomic and natural resource base for sustained crop
production,



3. Supertheme(s)resssrch aress:
Superthemes (RDDs)

3.1 Characterization of production environments
3.2 integrated nutrient management

3.3 Soil and water conservation/management
3.4 Systems analysis

3.5 Integrated systems - insects and diseases

Proportion
Theme® Title Tolal SSY  lavoived (%)
14 Soil nutrients 1.30 6.92
25 Soil structure 1.80 1.77
29 Water deficit 2.30 8.69
52 Natural resources 1.45 1.38
54 Farmers’ preference 0.35 s.71
55 Beneficial organisma 1.00 8.00
4. Link project:
- for management : MCSP3
- for research outpits : PP1,PM2 SG S5, CP2 MCSP 2 ECON 1, and ECON 2
8. Crop and/or systems : Rabi sorghum, Kharf peanl mifiet, pigeanpaea, sunfiower,
involved safflower, chickpea

8. Region(s) of inference:

- Primary production

system(s) ;. PSB
- Secondary production
system(s) ; PS 7, PS8 PS 18

7. Cantral database file numbers:
- Production systems
- MTP themas
- Other

8. Ressarch sirategy and :  Please refer to the attached table and details that foliow.
requirements
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8. Ressarch strategy and resource requirements:
Owciptnes

1. Menee seinr dumily of mipgect for deacspiion of acoviing



OETAILS OF SUBPROJECT C: POSTRAINY SEASON CROPPING

Thie: Enhancing sustsinability of postrainy season cropping in PS 8 via improved crop and soit
management interventions.

Keywords: In-sitv soi and water conservation, faliow management, integrated pes! and disease
management, shootfly tolerart cultivars/landrace hybrids.

Resource requirement: (85Y)

SACD AD  SEPD Total
IAC: 0286 022 0.07 055

Objective I: Characterize and enhance socio-economic and natural resource base for sustained crop
production.

Activity C1: Characierization of socio-economic and natural resource base and identification of constraints
for early sowing of rad/ sorghum and other crops, and map subregions with biotic and abilotic constraints.

Justificstion: PS 8 is a tropical low to medium rainfall environment. Rainfall In this region s erratic and
unceriain for successful crop production during the rainy season. Postrainy season sorghum has
traditionally been an important crop in PS 8 because of its high quality grain and fodder production. lts
productivity depends upon adequate soll water storage al sowing and fts recharge by rain, if any, during
the crop growth period. Over the years the sorghum yields In PS 8 have been static and the crop is facing
competition from other crops. Therefore a quantitative assessment of agroecological patential and the
idantification of constraints for increasing sorghum production seems to warmant the concried attention.

Milsstones:

1.1 Report on base line information on climate, sois, length of growing season, and cropping pattemns.
(1997, 80%),

1.2 Spatial distribution of abiotic and biotic constraints and their intensity. (1998, 60%).

1.3 Report on farmers' perception of constraints and opportunities tor sarly sowing of rabi serghum. (1995,
a5%)

1.4 Yieks probability distribution of early sown landrace hybrids/shootfly tolerant cuitivars at benchmark
sites. (1999, 70%).

Ressarch strategy: Fleld surveys will be conducted to diagnose farmers' perception of constraints and
records of avallable data on soll and climats will be analyzed and mapped.

Resources (SSY):

SACD AD  SEPD Total
IAC: 008 005 004 0.15
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Justification: As most of the tand area in P$ 8 ls e fallow duting the rainy seanon, significant losses of
308 and water occur 8 & consequence of high intensity storms. Thare are opportunities for Increasing crop
production through improved solt and water management practices by Increasing resource use sificlencies.
The dryland ressarch centers In PS 8 have developed recommendations 1or 8ol and water conservation
{9.9. graded burds) but their adoption is low. in recent years, studies by WinrockICRISAT/CAR have
highlighted the rols of indigenous solil and waler conservation practices which need to be evaluated
scientificaly. There ls acope lor improving the design of Indigenous and recommended practices and their
trangterabiiity through adaptation 1o site-specific factors. In addition, thare is need to svatuate other in-situ
moisture conservation techniques (e.g. pitting. microcaichments end tilape options) In this production
system.

Miestones:
2.1 Recommendations on promising practices for moisiure conservation. (1098, BO%).

2.2 Information on moditied practices and model parametars for moisture conservation lechniques. (1998,
T0%).

Ressarch strategy: On-farm surveys and review and analysis of secondary data; on-atation study at
Solapur dryland station to measure soll and crop parameters and avaiuate management systems,

Resources (SSY):

SACD AD SEPD Total
IAC: 010 003 002 0.15

Activity C3: Imprave soil fertility through efficlent fallow management for sustainable posirainy season
sorghum production.

Justitication: Earlier work has shown that good responsaes 10 mineral {edilizar application are obtained
when enough soil moisture is available In the lop soil layer. But this is not the case always during the
postrainy season when the crops are grown on receding soll moisture. Desp placement of fertilizers though
useful has not been found to be a practicable solution. Instead of keeping these lands fallow In rainy
season if short duration legumes could be grown which can be used for green manuring, or used as fodder
or as grain. This practice will check soil erosion and result in & better utiization of resources for improved
s0i! fertility. The radi sorghum yields could thus be sustained. Detailed analysis of nutrient budgeting of
improved systems will be required 1o evaluale long-term effects on soil fertility and sustainability.

Milestones:

3.1 Crops/cultivars suitable for growing during rainy season In improved laliow management will be
identified (1996, 70%).

3.2 Report on contribution of legumes grown in rainy season on soil fertility and rabl sorghum productivity
{1987, 70%).

3.3 Report on contribution and interaction of different sources of N and P, role of microorganisms In INM
systems (1997, 70%).

3.4 Promising faflow management and INM strategies for evaluation in on-farm triats (1888, 80%).
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Ressarch strategy: Multidiscipiinary on-sistion irieis will be conducted 10 evaluate nutrient budgeting in
sysisms; different sources of nutrients, nutrient cyciing, and soll processes will be studied to develop
integraind nutrien! managsment sirategies.

Resources (88Y):

SACD AD  SEPD Totsl
IAC: 010 008 001 018

Activity C4: Introduction and evaluation of improved genetic materials for postrainy season sorghurn and
rainy season pearl miliet.

Justification: Rabi sorghum and kharif pear! miliet are the major crops grown in PS 8. Traditional cultivars
are siill grown in these areas because of associated risks with unprediclable rainfall. Improved cultivars of
sorghum (eg. landrace hybrids) and pearl mills! need to be evaluated under better soll and water
management technologies on-farm for their yield performance and farmers acceptance. This activity wilt
heip lo introduce new genetic material on farmers’ fields in PS 8.

Wilesiones:

4.1 Report on the farmers' perceptions of improved rabi sorghum and kharnf peari mitiet cultivars (1885,
90%). Linked to SEPD 1.

4.2 Feadback on the suitabliity of available cultivars and opportunities for further development{ 1997, 90%).
4.3 identification of high yielding cultivars of sorghum and peart miliel. (1998, 85%).

Research strategy: Improved cultivars of sorghum and peart millet will be imported from $G 5 and PM
2 and evaluated on-siation and on-farm for their sultability in PS 8.

5

Resources (SSY):

AD  Total
IAC: 009 009 .
Priority :
Activity Rating* Activity Rating"
1. Characterization 1 3. Improved soll fertility 1
2. In-situ moisture conservation 1 4, Introduction of genetic materials 2

1 = High; 2 = Medium; 3 = Low.



Staffing and sslary costs for Subproject C of MCSP 3.

AC:

' Staffing needs Yotal salary
Care0oY 'saco | AD | sePD | sunt | Amous
sSsY 026 | oz22 0.01 0ss | 113850
RS 034 | o0 010)] osa 51,300
NRS 090 | 0.5 0.15 1.20 8.040
RF - . - - -
RS - - -- - -
vs - - - - Nl
TS 1.00| o20] o030] 1s0 4.950
FS 1.25 0.40 Q.50 2.15 5,590 "
AWF 1.50 1.00 - 2.50 4,000 |
TFL 1000 | 200 - | 1200 2,400
Total 76.280
% of SSY 67.00
amount




9. Resesrch team:

IAC":

Discipline wms [ Nas | ARF | s | vs | 18 | rs | AwF | TRL
Agroclimatology | 0.09 | 020 | - - - | 020 ] 045 | 050 | 200
Soll Biology 005 | 020 | - - - | o025 025 | 025 | 200
Soi Chemistry | 0.10 | 020 | -~ o ~ | o025 | 025 | 025 | 200
Soll Physics 010 | 030 | - - -~ 1030 | 030 | 050 | 4.00
Agronomy 0.10 | 015 - - - | o020 ] 040 | 100 | 200
SEPD 010 | 015 | - - - | 030 | 050 - -

Total 084 | 120 | - - - | 180 [ 215 | 250 | 1200

1. Annual stal! needs are same during the five year period.

10. Milestones:

11

1.2

13

1.4

2.1

22

3.1

32

33

34

4.1

42

43

Report on base line information on climate, soils, length of growing season, and cropping
pattems. (1987)

Spatial distribution of ablotic and biotic constraints and their intensity, (1998)

Repon on tarmars’ perceplion of constrants and opportunities for early sowing of rabi sorghum.
(1995)

Yiald probabiity distribution of early sown landrace hybrids/shootfly tolerar} cultivars at
benchmark sites. (1889}

Recommendations on promising practices for moisture conservation. (1996)

information on modified practices and mode! parameters for moisture conservation techniques.
(1998)

Crops/cultivars suitable for growing during rainy season in improved fallow management will be
identitied. (1896)

Report on contribution of legumes grown in ralny season on soil fartility and rab¥ sorghum
productivity. (1997)

Report on contribution and interaction of ditferent sources of N and P; role of microorganisms in
INM systems. (1997)

Promising fallow management and INM stratagles for evaiuation in on-fam trials. (1998)

Report on the farmers' perceptions of improved ralv sorghum and kharnif pearl millet cultivars.
(1995)

Feedback on the suitabllity of available cultivars and opportunities for further development. (1897)
idantification of high yielding cultivars of sorghum and pear! millet. (1998)
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11. Probebility of

Proba-
bilty ol Time
Objective Miestones' success (%) frame
| Characierization | 11 Base line information on resources and 80 1995-1997 -
of natural cropping pallems
resource base 12 Spatial distribution of abiotic and biotic 80 1995-1998
and ideniffication stresses
of constraints o 13 Farmers perception, constraints and as 19981085
crop production in opportunities
PS8, 14 Yield probabiity of sorghum at 70 19951008
benchmark sites
21 Promising practices for molsture 80 19051998
conservation
22 Mode! paramsters for moisture 70 1995-1608 -
conservation techniques
31 Crops/cultivars for faliow management 70 19951996
3.2 Contribution of legumes 1o soil fertility 70 19051997
33 Integrated nutrient management 70 19951997
sirategies
34 Faliow management and INM 80 1895-1098
sirategies lor on-larm
41 Farmers’ perception of improved 0 1995-1905
cultvars
42 Feedback on suitability of new cultivars 80 1995-1997
4 3 identfication of gh ylelding cultivars 85 1085-1998

for PS 8

{ Numbers are related to the milestones in details of subproject

12. Economic value (Million US $) of success



13. Teohnology exchange activities:

i Hem Y2 Y3 Y4 Ys
Publication 1CP 1 AB 1CP 1cP 2CP
type 1CP 1JA 1JA 2JA
Workshop! Soll/water/ Crop
Conference nutrent production
management technologies
in low rainfail for low
areas rainfall argas
Training Training | Tralning of Training
(in-service of one one local staff | of one
staf- NARS | focal in project local staff
staftin | activities in project
project activities
activities
Network On-station and on-farm trials with NARS and NGOs and
activities project planning mestings.
14, Budget:
1AC:
Head of Year 1 Year 2 Year 3 Year 4 Year §
expenditure (1995)
Salaries 76,280 76,280 76,260 76,280 - 76,280
Operating 21,070 19,070 20,570 20,570 19,070
Trave! 10,000" 10,000' 11,000 11,000’ 11,000’
Capital {15000)* (15000)° {7000y’ (5000)* e
TECHNOLOGY EXCHANGE
Publication 1,000 1,000 1,000 1,500 1,500
Workshop/ 4,000 8.000° 4,000° 4,000t 8000° |
Confsrence B
Training 1,000° 1,000° 500" - - .
Network 500 500 500 500 -
activities
Total 113,850 113,850 113,850 113,850 113,850

includes the costs of meatings of project team members with the coaborators.
includes the cusis of project planning/workplan meetings.



Money saved trom previous years wii lleo be added 1o this amount for regional warkshop purposes.
Shon-lsm training of ICRISAT and nallonal staft in spectfic areas of the project work,

For purchase of 8 neutron probe and a weathar station to be placed in the region at benchmark sites.
Required for the purchase of dats recarding systems and runolt recorders.

For a lapiop or an equivalent computer.

uo ToMﬂnconwmmnplmmmudmon-mspumudmmcpuviommu

Note: Costs in parentheses not included in the tota! budget

NGB AP

18. Environmental stability/sustainsbiiity: Sustainabiity - Ranking = 8

Soil and waler management practices which specifically are aimed at reducing soil erosion and water loss
will be identified. Appropriate IPMADM practices for the production systems will also contribute to
environmental sustainability.

16. Relationship to other projects:

This project will have strong linkages with MCSP 2, ECON 1, ECON 2, 5G §, PM 2 and iPMADM research
in other SCSPs projects. Information coliected on resources, constraints (abiotic/biotc/socioeconomic), and
opportunities for increased crop production wil be exported to projecis SG 5 and IPMADM research in
SCSPs. Improved cultivars of sorghum and pear millet producad in SG § and PM 2 will be Impornted into
this projacts activities for Integration with soil, water, and nutrienl management lechnologies. Information
generated on sociceconomic constraints 10 zabi sorghum production will be exported to ECON 1. Subproject
milestones identified for i/mportexport are 1.1, 1.2, 1.3, 1.4, 3.2, 4.1, 42, 43 and 5.1,

17. Gender implication:
Role of gender Is vital in adopling improved 501 and water conservation practices and the integrated
pest/disease managemant strategies, One of the outpul of the subproject will provide the information about
the efiective pariicipation of gender in commumty based development programs
18. Prospects for special funding
19. Index of priority: | = 36.67

I = 3064

I} = 31.06

20. Indicative funding: $ 113,850 yr' (1895-1895)
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Appendix |
Subproject D

Evaluation of the effects of different crop and soil
management strategies on pest, disease, and weed
management dynamics, and adverse effects of
pesticide residues



MCSP 3 SUBPROJECT D: PESTICIDE RESIDUES

1. Titte: Evaluation of the effects of differsnt crop and soll mansgement strategies on pest,
dissase, and wesd management dynemics, and adverse sffects of pesticide residues.'

Keywords: Pesticide residue, human health, environmont, tammers' perception
Background, Needs and Opportunities:

Pesticides are used to minimize crop loss due 0 infestation by ingect-pests, fungl and other organisms.
in some cases, these resufted in soil quality degradation, contamination of water, food and the environmeni,
decymation of natural predators and human heaith hazards. The pesticide residues in 1he soll create variety
of hazards. These adversely atfect the sod beneficiat organisms and inhibit the microbial population thereby
reduce nitrogen fixation and nutrient avaliabillty The toxic effects of pasticides in the form of food and water
contarmination and snvironment also affect human (and animal) health and their productivity. Proper
understanding of adverse effects of pesticide use in agricufture on the snvironment and human hea'th is
a necessary pre-requisite 1n the development of appropriate 1echnological and managemant practices.

Cotion and pigeonpea are important crops in PS 7 and PS 8 Cotton is alfected by as many as 135
species of pests In Inda, the crop oocupies about 5 percent of the cullivated arsa, but consumes mare
than 50 percent of the total pesticides used in agriculture. Similar intensity of pesticide use ix reporied for
pigeonpea and groundnut. In many situations the ascalation in pasticide use has been groater than might
seem rational because farmers often incorrectly perceive both the nature of the pest problem and the
means avalabie 10 control it

The proposed research will aim at selected benchmark sites lo mvestigate insecl/pesl management
practces adopted by 1he farmers, and examine the externalities caused dug 1o indiscriminate use of
pesticides in cotton and pigeonpea An attempt will be made to study parceplion about pesticiie elfects
on heatth and environment becausa these vary widsly among farmers This research will lead 1o
wentification of suitable methods of pesticide usa that minimize the adversa efiects of the pesticikie usa in
PS7and PS8
2. Objectives:

I. To characienze pesticide usa in cotton and pigeonpea basa cropping sysiem.

1. To evaluate the consequencas of pesticide use on environment and human heaith,

3. Supertheme(s)ressarch areas:

Propodion
Themes  Titie Total 39V involved (%)
50 Characterization of 0.60 13.30
snvironment
52 Naturs! Resource 1.45 2.00

1. This sub-project is designed 1o generaie sufficient information to deveiop an extemally funded project
on “identify strategies io alleviate/minimuze adverse effects of chemical pesticides’.

n



Link project:

- for management
- for research outputs

Crop snd/or systsms
involved

Region(s) of inference:

- primary production
system(s)

- sacondary production
system(s)

MCSP 3
MCSP 2 & 1, SCSP (PP1) and all projects dealing with IPMIDM

Cotton and pigeonpea based systems.

PS7and PS8

PS 9 and 15

Central database file numbers:

- Production systems
- MTP themes
- Other
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9. Ressarch team:

IAC:
Person Years
Discipline 1895 1998
SEPD SACD SEPD SACD
IRS 0.10 005 0.10 0.05
T8 0.10 - 0.10 -
FS 0.50 - 05 -
10. Milestones:

1.1 identity and quantify ditferant forms of pesticides used in cotton, pigeonpea, sorghum and mifiet
over the past fow years.

1.2 Quantity the residue buiid-up of pesticides in the soil and quantfy their negalive effect on
productivity and sustalnability.

1.3 Quantify the adverse effects of pesticides on the human heaith (both who reguiarty apply pesticides
ang live in high pesticide using region).

2.1 lgentincation of existing pest control practices employed by the 1armers, ang estnation of neir
cost- effectiveness.

2.2 Comparison of measured and farmers’ estimates of different pests damage and b‘\a etficacy of
pesticides on cotton and pigeonpea in benchmark sites )

11. Probability of success:

Proba-
bility of Time
Objective Milastones success (%) frame
1. To characterize 1.1 Pesticide use 80 1995-1985
pesticide use in 1.2 Negative effects of pesticides €0 1995-1996
cotton and 1.3 Pesticides and human health €60 1995-1996
pigeonpea base
Cropping system.
2. Evaluate the 2.1 Cost-efiectivensss of pesticide control 80 1995-1995
consequences of measure,
pesticide use on 2.2 Farmers' perception on pesticide 60 1995-1996
environment and extermnalities
human health

12, Eoonomic vsiue (Million US$) of success:
74



13. Technology sxchange activities:

Publication 1P 1JA

Conference

Training - -
{in-service
stafi-NARS)

activities

14. Budget:

Head of Year 1 Year 2
expenditure (1995)

Salanes 15,880 15,680

Operating
Travel 680 880

Total 16,560 16,560

15. Environmental stability/sustainabliity: Sustanability ranking - §

Suthcient information will be generated how excessive use of insecticides and pesticides affects food, soll
and water, beneficial organism and human heakh The information will be usad to direct research sirategies
to minimize pesticide hazards for sustainable deveiopment

16. Relationship to other projects:

Output of this subproject will be of importance 10 all projecis dealing with IPMADM.

The subproject will indiate colaboration with imporiant institutions In india, viz. IPM institute (ICAR),
Cotion Research institute (ICAR); APAU Research Center, Guntur, and some NGO.

17. Gender implications:

implication of pesticide use on gender will be an important output of this study. The information will
incresse awareness about use of pesticides vis-a-vis gender issues.



16. Prospects for special funding:

The outputs of the subproject will be used 10 develop a project for external funding. EPA(USA), USAID,
Ford Foundation, GTZ ang ODA may be potential donors for detalied project. Suppon may also come from
health oriented organizations, save the children, WHO, etc.

19. index of priority: | = 50.15
= 50.10
Il = 5075
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Appendix 1i
Interaction with NARS (Asia—India)

Discussions with Central Research Institute for
Dryland Agriculture (CRIDA) and National Bureau
of Soil Survey and Land Use Planning (NBSS&
LUP)



' APPENDIX 1
MCSP 3: INTERACTION WITH NARS (ASIA—INDIA)
- ]

Discussions with Centrat Resssrch institute for Dryland Agriculture (CRIOA)
21 Seplembar 1994

Ten senior CRIDA sta®f led by Director Dr. J.C Katyal mel with 12 ICRISAT sts!f headed by Exacutive
Director, IAC, Or. C. Renard to discuss cooperative research finkages with ICAR (or the sustainable
management of resources in production systems 7 8 8 in indla. Dr. Katyal weicomed the participanis and
requested Dr. Renard to chair the session Dr Renard thanked Dr. Katyal and his staff for organizing the
discussion He said that the MCSP-3 documentation was well-wrilten; 1t provided a cisar understanding
of the project, its objectives and goals, and the necessary background information for identifying research
sreas of complimentarity. ‘

The overview: Dr. S M. Virmani presented a broad overview of the research organization and managsment
changes that have taken place al ICRISAY during the past few years. He lraced the history of Medium
Term Planning (MTP) process and hightighted the methodology used fat identitying and priodtizing research
themaes. The databases used in the delineation of the Production Systen were discussed. The formutation
of 23 giobal research projects was explained with a special relerence to the Multl-commodity Systern
Projects (MCSPs). It was noted that a close working partnership with the National Agricultural Research
Systems is envisionad in our MTP. The consultations on the trame work for identitying and prioritizing
research projects has been done at several levels it i3 a slspped process Today's CRIDA maeting may
be seen as one in a continuum of consultations with NARS for our global projects  Our objective Is ta tind
out the researcn activiies which are of significant imerest 10 UHIUA warin ine oroaa ecozones delinad by
PSs 7 and 8.

The priority areas of collaboration: Drs KB Laryea, S P Wani, Plara Singh, and P.K Joshi presented
highights of the 4 subprojects of MCSP.3  These subprojects are sustainable managemaent of (A) high
water- holding soits (@ ., Vertisols) in P8 7 (b) imited water-hokding soils (e 9., Vertic Inceptisols) in PS
7; {C) postrainy season (rabi) cropped sreas in PS 8; and (D) pesticide residuss and their impacts in PS
7. The suggested areas lor collaboration for sach of he subprojects were identified Il was stated that the
MCSP 3 document 18 a draft; and that changes will be incorporaied atter the process of consultations is
compieted within and outside of ICRISAT,

The salient points of dlscussion: Dr. Katyal stated that the project was well pressnied and good details
for each of the subprojects have been obtained. Concern was raised on the nature and mode of
collaboration. it was agreed that joint ressarch would be underiaken within an activity by teams of ICRISAT
and CRIDA staff. Some notable points:

+ The method of priority accorded to different actrvities within subprojects was raised. 1 was staled that
CRIDA staff's view points shouid aiso be recognized. it was clanfied that ICRISAT's projects are globs!
n nature. The need for integration of view-points of ICRISAT and CRIDA was appreciated. It was
agreed that joint planning teams would formutate research program and only priority areas would be
investigated.

4 it was suggested by CRIDA, and was agreed by all concemed that joint review of the work airsady
done should be compisted before work plans are detailed.

¢ it was pointed out by CRIDA that in PSs 7 and 8, a large proportion of Alfisols exist. |l was agreed that

”



coflaborative work will not be fimited lo Vertisols, Alfisols research will ba jointly underiaken with MCSP
2 and MCSP 3 and appropriate linkages would be estabiished.

& A question on the methodology used for identifying constraints was raised. Or. Katysl was given a
copy of MTP Vol. | for consultation.

4 Because of the shifi of ICRISAT's emphasis to impact, point on the future working relationship between
CRIDA and ICRISAT was raised. It was clarified that at the ‘work plan’ preparation stage the
respective responsibllities of aach of the institutions would be clearly defined. Direct scientist — scientist
contact would be encouraged.

¢ Theissus of watershed aporoach for sustaining dryland production was raised. CRIDA has undertaken
extensive siudies on & saries of walersheds across india. [t was stated that watershads would continue

1o be igci for the integration of improved dryland technologies.

¢ A quaestion on the validity and need of dlagnostic work was raised. It was clarified that it would be
need-based. Whereever our literature survey shows that adequate diagnostic work has already been
dona, this activity would be deemphasized.

4 Dr. Potdar circulated data showing that the yigld gap analysis batween farm-level yields of some of the
major crops grown In MCSP-3 and the researcher reported ylelds. This gap is fairdy large. !t was
agreed that we need 1o determine (a) why such a large yieid-gaps continues 1o exist and (b) why
farmers do not adopt improved dryland technologies on a wider-scale.

Closing remarks: Or. Renard stated that ICRISAT's global research projects (8.g., MCSP3) provide an
excallent opportunity to serve as contaci point between IARCs and national institutions and thanked CRIDA
for the opponuniy ruviuga 107 discussion.

Dr. Katyal thanked ICRISAT staff for exposing CRIDA sclentists o the new project formulation mode.
He appreciated the renewed efforts of ICRISAT for joint work with CRIDA. He was confident that the
documents circulated would form an excellent basis for finalizing the collaborative researchprogram, Or.
Katyal especially thanked Dr. Charles Renard for taking time to Chair the session, particularty at a time
whan he is extremely busy with the stati management affairs of the institute.
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Discussions with Nationsi Bursau of Soll Survey snd Land Use Planning (NBSSALUP)
67 October 1994

A joint meeting of scientists from the National Bureau of Soll Survey and Land Use Planning (NBSS&LUP)
and the ICRISAT was organized on 6-7 Oclober 1994, Prof. J. Sehgal, Director, NBSS&LUP, chaired the
mesting. The principal purpose of the meeting was to devalop collaborative research of mutual interest in
Production Systems 7 & 8 t0 afleviate production constraints and efiiclent management of natural
resourcen. Prol. Sehgal weicomed the ICRISAT teamn, and the participeting scientists from NBSSALUP. He
briefly narrated the activities of the Bureau. He also explained the background and the purpose of tha joint
meeting.

Dr. K.B. Laryea thanked Prof. Sehgal and the participating scientists from the Bureau for providing the
opportunity to the ICRISAT team to present the MCSP 3. He conveyed message of Dr. Virmani, who was
at Nlamey to attend the PTLs meeting of MCSPs. Dr. Laryea expressed Dr. Virmanl's apologies for his
inabliity to attend this important meeting. Dr. Laryea stated that the document on MCSP 3 is yet to be
finalized and sought suggestions from the participating scientists for its improvement. He also welcomed
the scientists from Bureau to identify the research activities ol mutual interest for future collaboration.

After providing brief background, Dr. Laryes presented the organizational and management changes
at ICRISAT during the past two years in order to serve its clients better. He briefly narrated the ICRISAT's
Madium Term Plan (MTP), research prioritization procedure, research theme and development of 23 global
projects. He then provided an overview of the MCSP 3 with its broad objectives, production systems
coverage and the subprojects. He also presented the subproject on ‘Double Cropping’. Subsequently Dr.
S.P. Wani pressnted extract of subproject on *Vertic' Inceptisols’; Dr. Piara Singh on 'Postrainy Season
Cropping Patter’; and Dr. P.K. Joshi on ‘Pasticide Residues’. The presentations were fgcused on the
objectivea, avusiiet aid the milestones.

The presentations were followed by a briet discussion. Salient points of the discussion gre as follows:
Genaral comments on the project: The project was appreciated with the comment that it was impact
oriented. it was observed that it focussed 10 meet the needs of the region through crop intessification and
sustainable use of natural resources.

¢ It was felt that both the Institutes would benefit through collection and exchange of information and
database,

4 The concem was that the proposed Production Systems foliowed by ICRISAT differ from the agroeco-
regions finalized by the Bureau.

4 It was pointed out that depth criteria should be propery specified for subprojects A and B,

¢ It was suggested that modalities of collaboration and resource allocation may be discussed and
worked-out in a separate meeting.

¢ Scientists participating in Individual experiments should also be included for integrating technologies
and modeling activitles.



The comments on different subprojects wers as follows:
Subproject A

*

Besides Alfisols and Vertic Inceptisols, othes importani associsted soils present in PS 7 & 8 may also
be considered.

Ralationship between crack size and moisture joss need 'o De studied It may help in developing
appropriate moisture cONBevation strategies in Vertisols.

White studying Integrated Neutrient Managemen!, K and Zn may aiso be included in addition (o
Nand P,

There is a need o improve the instrumentation and measurement techniques 0 quantily various
pammsters in Vertisols. There are limitations in the existing techniques while applying for Vertisols.

Following areas/activiies were identified for possible collaboration

« Charactenzation of resource bese, including soil resource mapping (SRM), classilicstion and
digitization for generating thematic maps using GIS techniques.

s integration and evaluation of technologies

¢ Crop modelling

Subproject B:

¢

L]

Title of the subproject may be amended in view of the appropnate soll classilication
Joint action s required 10 select banchmark locations

Many land degradation processes are location specific and need extrapolation of results for other
areas. That 13 to be done very cautiously The Bureau would hike to associale in exirapolation siudies
through modeikng.

Foliowing areas/activities were identified for possible collaboration,
+ Charactanzation of natural resousces

*  Technical assessmaent of soil degradation.

*  On-station evalustion of land use systems.

Subproject C:

¢

Foliowing arsas/activities were identified for possibie cofiaboration:
« Paseline data collection.
* Soil moisture conservation practices.
*  Integration of tachnologies.
8t



Subproject D;
¢ Soll series need to be considered while studying pesticide residues.
¢ Foliowing areas/aclivities were identified for possible coliaboration:
*  During soif rescurce mapping, sampling lor pesticide residues may be done jointly.

Group discussion: Seven groups were formed for detail discussions of relevant research activities. These
were related to characterization, soll resource mapping, GIS, morphology, agronomy, soil ferthity, and
constraint analysis. Scientists from NBSS&LUP briefly discussed their on-going activities and past
achlavermnents. Above listed activities for possible collaboration were discussad in detail.

1t was supgesied that detalled workplans will be developed once the coliaborative activities and the
modaiities are finalized.

Concluding remarks: The efforts of the ICRISAT were appreciated by Prof. Sehgal in consulting the
Bureau while developing the project. It was expressed that the collaboration will be frutful and productive
in alleviating the production constraints of the semi-arid tropics.

Prof. Sehgal thanked the ICRISAT team lor involving the Bureau in project development and
Incorporating the suggestions made during (he discussions. He assured full support and cooperation of the
Bureau to the project activitles. Dr. Laryea extended thanks o Prof. Sehgal and his colleagues for their
constructive suggestions and participation in the discussions.



ICRISAT-NBESALUP Mesting on MCSP-3
&7 October 1994

Venys: NBSSALUP, Nagpur

Chair: J. Sehgel

6 October 1994
1000-1020 Opening remarks J. Sehgat
1020-1040 Changes in ICRISAT ressarch KB Larysu
1040-1100 Management of Vartisols K.8. Larysa
1100-1120 Vertic Inceptisols S P. Wani
1120-1140 Postrainy crop Plars Singh
1140-1200 Pesticide resicues P.K Joshi
1200-1320 Discussion
1320-1330 Closing remarks J Sehgal
1430-1730 Discussion with individual acientists
6 October 1994
1000-1450 D ton with individuat scientists
1450-1500 Closing rermnarks J Sehgal

List of Participants
NBSS&LUP ICRISAT
Prol. J. Sehgal Dr K.8. Larysa
Dr. S.T. Gaikawad Dr. 8 P. Wani
Dr K.S. Gajbhive Or Piara Singh
Dr S.C Yadav Dr. P.K. Joshi
Dr. RK. Saxana
Dr. RK. Batta
Dr. D.K. Pal
Mr. Sohan Lal
Dr. O. Challa
Dr. D.B. Tampadege
Dr. J.P. Sharma
Dr. AK. Maji
Dr. D.X. Mondal



	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
	00000031.tif
	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif
	00000037.tif
	00000038.tif
	00000039.tif
	00000040.tif
	00000041.tif
	00000042.tif
	00000043.tif
	00000044.tif
	00000045.tif
	00000046.tif
	00000047.tif
	00000048.tif
	00000049.tif
	00000050.tif
	00000051.tif
	00000052.tif
	00000053.tif
	00000054.tif
	00000055.tif
	00000056.tif
	00000057.tif
	00000058.tif
	00000059.tif
	00000060.tif
	00000061.tif
	00000062.tif
	00000063.tif
	00000064.tif
	00000065.tif
	00000066.tif
	00000067.tif
	00000068.tif
	00000069.tif
	00000070.tif
	00000071.tif
	00000072.tif
	00000073.tif
	00000074.tif
	00000075.tif
	00000076.tif
	00000077.tif
	00000078.tif
	00000079.tif
	00000080.tif
	00000081.tif
	00000082.tif
	00000083.tif
	00000084.tif
	00000085.tif
	00000086.tif
	00000087.tif
	00000088.tif
	00000089.tif
	00000090.tif
	00000091.tif
	00000092.tif

