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ICRISAT RlBlAiCﬂ PROJECT PROGRESS REPORT

1. Project Number: RM-104{84)I1C

2. Project Title: Characterisation of the moisture
environment of SAT.

3. Project Scientist(s): B.K. Virmani *
A.K.5. Huda
Plara Singh
M.V.K. Sivakumar

4. Period covered by report (Month/Year): Feb. 86 - Sept. 87

5. Suamary of Progress Report:
Sub-project 1. variability of rainfall and its impact on
crop production in the SAT.
Last yagr‘ we studied rainfall variabilitg.cot groundnut

growing areas of West Africa. This work has n extended to
other SAT areas in Eastern and Southern Africa, and Indla.

Brief results:

The average coefficient of variation of annual rainfall in
the BSAT is between 20 and 308, Our recent work shows that
there are two types of variations in rainfall. These are:
(a) a declining trend in annual rainfall subsequently
resulting in lower average rainfall values. For example in
the Sahel the annual rainfall isohytes have shifted by about
100 km to the south, In parts of Bthiopia ([Debre-Rarcos
area), the annual rainfall has decreased from a mean of about
1600 mm in the fifties to about 1200 mm in the last few
years. 1iIn Southern India our cooperative work with Krishnan
has shown that the rainfall variability has increased during
the recent past., b) In S8Southern Africa (Botswana) an
oscillatory trend in annual rainfall has been found, A
series of 7 - 10 low rainfall years are followed by a series
of relatively high rainfall years.

Conclusions:

1. Decreasing average rainfall generally means shorter and
more variable growing season, As a strategy the work on
intercropping and watershed based soil and water
management will have to be emphasized in areas vhere 2
decreasing trend in rainfall has been recorded. Sivakumar
has worked out a package of tactical decisions for the
choice of crops suitaglo for the Sahel in relation to the
date of onget of rainy season.

2. In SAT areas having oscillatory variability of rainfall



-

cropping aystems’ work emphasizing the propotionate
cropping [e.g., majse and sorghun] in relation to the wet
or ary year series is indicated.

3. The water balance ‘work has shown that the impact of
GQCIQIlin? rainfall or ouclllatorY viriability of rainfall
on crop yleld is much less in soils with (100 ~ 150 mm}
holding capacities comparsd to soils with lower holding
capacities. An integration of precipitation and soll maps
is necessary for defining food security of different SAT
areas

Sub-project 2., WNater availability perieds and the length of
crop growing season of selscted locations of India,

This work was taken ug in 1984-85, Water avalllbllitx
eriods and the length of crop growing season of over 22
ocations of India have been computed. An analysis of the

locations selected by the Oilseed chhnoloqx Mission of the

Government. of India to identify climatic and soil related

con:t;aénts is in progress, An example of results is

attached.

Publications:

virmani, 8.M, 1987. Climate and food security. Strategies
for coping with climatic. fluctuations and change -
cropping systems. Paper presented at the International
Symposium on Climate variability and Pood Security,
organized by INSA, AAAS, ICAR, IRRI, 6~9 Feb 1987 at New
Delhi, India. {Proceedings under preparation).

Virmani, S.M. 1987. Agroclimatology of Vertisol areas of
Africa. Paper presented at the Conference on Livestock
and the Improved Management of Dark Clay Soils in Africa
held at ILCA headquarters at Addis Ababa, 31 Aug - & Sep
1987. (Proceedings under publication].

Huda, A.K.S., Sestharama, N., and Virsani, 8.M. 1986.
Management of agricultural drought with special
reference to soil water availabilit and water
requirements of dryland crops in India., Jal Vigyan
Sameeksha 1:153-170. (ICRISAT JA No.666).

Huda, A.K.S8., S5ekaran, J.G., and Virmani, B8.M. 1987,
Applications of computers for using agroclimatic data in
agrlcultural planning. Pages in Proceedings
of All India Seminar on “Computer as a Tool for
Improving Agricultural Productivity", 5-7 Nov 1986,
organized by the Dept. of Agriculture, Govt. of Andhra
Pradesh, Hyderabad, India. Oxford IBH Publishing Co.,
(In press). (ICRISAT CP No.337).



Huda, A.K.S., and Virmani, 8.M. 1987. Effects of variations
in climate and soil water on agricultural productivity.
Pages 36-55 in 'The Effects of Climatic Variations on
Agriculture in Dry Tropical Regions of India’, Vol. 12,
Assessments in Semi-Arid Regions. Reidel, Dordrecht,
The Netherlands. (ICRISAT JA No.673).

Work plan for the next year:

Assessment of climatic variabilit for eastern African
countries, and SADCC countries, will be carried out. The
application of climatic indexing work to relate it to
economic parameters of dryland technology will be finalized.
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TRAINING PROJECT PROPOSAL

Project No: TR-RM-XXX(87) Linked Project Nos: RM-102(84)1C
RN-104(84)1C

. Project Title(s): (1) Microclimatic environment of groundnut

crop;

(2) Identification of efficient agroclima-
tic sones for groundnut in Gujarat
state.

. Project Location: ICRISAT Center, Patancheru

. Project Scientist{s): In-Service Post-Doctorats Fellow

{Dr. A.M. Shekh]

§.M. Virmani
A.K.5. Huda
Piara Singh

. Cooperating Scientist(s): R.C.N. Rao

J.L. Monteith
Date to Start: October, 1987
Date of Completion: September, 1588

. Objectives and Scope: (1) To guantify the effect of

microclimate on growth and yield of groundnut genotypes. (2)
To test and validate PNUTGRO model. (3) To analyse
meteorological data of Gujarat state for deterainin
agroecological potential for groundnut production in parts o
the state.

. Expected contribution of this project to ongoing approved

research: (1) Dr. Shekh is one of the cooperators for
modeling of groundnut crop. His working closely with us will
help in “collection of reliable data sets. (2)
Microclimatological data collection of groundnut crop will be
speeded up.

Anticipated Supervisor(s): A.K.5. Huda
Piara Singh



ICRISAY RiB!ARCH PROIRCT QUTLINE

Project Number: RM-145(87)IC

0ld Project Number:

Program: PFareing Systems

. Discipline(s}/Subprogram(s):

. Project Title: Characterization and

grouping of the

different sets of sorghum growing environments in Eastern
Africa based on agro-climatic data,

Project Locations:

India Patancheru Kenya Ethicpia Uganda Rwanda

Burundi

Scientific Staff Names:

(a)

(b)

{c)

{d)

(a)
(b)
(c)

Discipline/Subprogram Leader Names:

§.M. Virmani {SMV)
V. Guiragossian (VG)

Project Scientist Names:

S.M. virmani (8mv)
V. Guiragossian {VG)

Cooperating Sclentist Names:

J. Rutto (JR)
Y. Kebede (YK)
M. Zake (mz)
A. Alio (AR)
M.A. Mahmoud {MAM)

Supporting Staff:
Research Associate(s)
Field Assistant(s)
Field Attendant(s)
Date of Start: 1987
Years Revised:

Year of Completion: 1989

Somalia Sudan Yemen AR PDR Tanzanias

Bcientist~Years
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10.

11.

12.

13.

Objectives and Scope: i

ldentify and group notghu- g:oving environaents with similer
sones of adaptation 3n different agro-ecological sones in
Bastern Africa.

Keywords:

Agro-climatic data
Bastern Africa
Adaptation zones
Agro-~ecological sones
Environaent

Technique in brief (Methodology):

1. Collection of agro-climatic data elevation, latitude,
longitude, minimum and maximum monthly temperatures durin

the growing seasons and rainfall distcibution, duration an

amount, for each station found within different ecological
zones of each country in the vregion, Agroclimatic data
available at ICRISAT Center. Analysis of the data by ICRISAT
scientists at the Center (Dr. 8.M., Virmani), Grouping of
similar zones of adaptation. 2. Cluster technigues and
computer based pattern, analysis techniques will be used for
grouping the stations with 'similar’ climate. Water balance
method will be utilized to determine the length and
characteristics of the growing season. This would allow
integration of climatic and so0il characteristics in a ecrop
relevant index.

Source of Punds:

Cost Estimates: (Direct) 1987 1988 1989
Operational (recurring)
(a) Labor
(b) Travel
(c) POL
(d) Supplies
TOTAL

Capital (non-recurring)

Indirect Costs



14. Land Requirements (ha)

18.

16.

17.

18.

Location

Review of past background and present status:

Almost all the major sogghua ecclogical zones found worldwide
are present in eastern Africa. Currently classification is
based on elevations above sea level - high elevation {above
1800 m); intermediate elevation (betveen 1500 m - 1800 m);
low elevation (below 1500 m). a) Very dry lowland, b) Humid
erratic lowland, Movement of sorghum germplasa within the
region using this classification has.not been very effective,
As a result, the Advisory Committee of EARSAN network falt
the need to group similar sorghum growing environments in
eastern Africa based on agro-climatic data. References: 1.
Brown, C.H., and J. Cocheme. 1969. Agroclimatology of the
highlands of Eastern Africa. WMO Technical Bulletin. 128,
2, PFAO, 1984. Agroclimatological data. Volume I and II
Africa, Pood and Agriculture Organisation of the United
Nations. Rone.

Existing linkage with other centers or research projects:

Linkages ih this project is mainly among national programs of
Eastern Africa and ICRISAT Center.

Likely future course of development:

Future promising varieties will be tested in similar
adaptation zones.

Availability of training facility:

Training in agroclimatic analysis in relation to ICRIBAT
mandate crops will be given to the national scientists of the
eagtern and southern African region. racilities for this
purpose exist.



ICKISAT Mpanacch Peoject Quellas (NEY)
1. Project mmbers EW, - (T (BT (I

2. 014 rroject Bumber: L.

3, Program: ,

4. Discipline(s)/Subprogramis): (Azr)/L /7L /7L J/_J

6 oject Lo

7. Scientific Statf Names:

{a) Discipline/Sub-Program Ludu Names:

S.N. Virmani { SKV )
LB House (_LBH )
L Benard . (_CR_)
¢ )
{ )

(b) Project Scientist Mames: Scientist-Years
A.K.8. Huda ( AKSH, 0.4
-’ Zal (MO ) 2.1
S M ﬁni (SMy) wdladhe
MY K. _Sivakumar :_ma.; <l

{c) Cooperating Scieatist Names:

C.K. - Ong ( CKO )

P Singh (P8 )
e e — )

ee I ama
A,B. '%Eﬁ' na (_AB0 )
(d) Supporting Staffs

Regearch Associate(s) 9.3
Field Assistant{s) .
Field Attendant(s) 0

8. {(a) Date of Btart (mo/yr): {0g7 1937
(b) Yeacs Revised 3| ) ] [ |
{c) Date of completion (mwo/yr)s i08/18821

2



Objectives and Scope: (10 nnﬁ nazinum)
Oversll:

Qu_zones,
omic practices. g

Priority:
!szféaracterznt!m of §roui§; attern and Intensily Jor & rew Relected
ocatlons as suggested by &181‘1'7513& Program,

- ——— ———

). Keywords: {(Maximum T7)

| ggroecological zoning
| Sorghum mode

i

|

| Agropomy !
{Lrop adaptation. oo oo |
, |

i

i

l. Technique in brief (Methodology): (15 lines maxfmum)

aD8 ‘ 3e ! X - RS S - B B

|

wmmmmu{mmﬂ_
11 be useful,

agronomy regionsl and interpational trials wi
—3) Analysis: &) Simple agroglimatic analyais (rainfall distribution, drv |
—period occurrence, lengil of growing season, sxiremg Lemparaturas)....|

— A1) ﬂmumumnuum:ummmmmm_.:
—ri¥ailability to relate environments to erop productios potentisl. ..
———rh0d. 10 sugzest sliernste agropomic practices ]
—0) Analvsis of multilocation trigl data in order to verify asuitabilifyl
el gE00LYDRE {0 8. TBEi00. |




's Source of Funde: | o J i L [

l» Cost estimates: (Direct) __l19 19 19
Operational (recurring)
ia) Labot

(b} Travel

(¢) POL

{d) Supplies
TOTAL

Capital (non-
recurring)

Indirect Costs .

i.» Land requirements (ha)

Location

}. Review of past background and present statuss (20 lines max,)

a new project proposed to use our experisnces maln

|
Indian region to characterise agroclimatic eavironments in .E
and millets are Impoftant cereals in that reglon and THe SALCC] |

rogram has been wor

cereals, The growing season

ng on the lmprovement aspects 6Y tniil’!l&',

1"



aisting linkage vith other centers or research
cojectss (4 lines saximum) §

ikely future course of development: (8 1ines maximu)

h gct will i
Light of findings, progress and T e _plan to conduct }
efine |

H |

on_wor i

|

{

!

wailability of training facility: (4 lines maximum)

facilities will be avaiiabl -G8ryice trainees ITam the

Iraining faci i
ADCC countries may be encouraged s are expecting @ sclentiat irom |
2 by the end of 1887 to carry out climatic dats analysis i

cooperatively, |

Project Scientist ™ Group Lesder Progras Director

APPROVED

Date: Director of Research
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ICRISAT RESEARCH PROJECT PROGRESS REPORT
t. Project Nember 1 RM 502(86) IS

2. Project Title : Characterisation of drought frequencles
and drought probabilities In West Atrica

3. Project Sclentist(s) : W, V. K, Sivakumar (MYKS)
4, Pariod covered by the report (Month/Year)

From: May 1954 To: August 1987
5. Susmary of Progress Report :

Computation of the average dates of beginaing and ending of
ralns, the length of the groving season and the assoclated
varlabliity for different locations in West Africe.

Ne deflned the date of onset of ralns (X) as that doate
after 1 May when rainfall accumulated over 3 consecutive
days Is atleast 20 mm and when no dry speli within the next
30 days exceeds 7 days. The date of ending of ralns (Y) Is
taken as that after 1| September foilowling which-no rain
occurs over a perlod of 20 days. Length of growing season
(Z) 15 taken as the difference (Y-X). .

A program to compute the average dates of beginning end
ending of rains, the length of the growing season and the
assoclated stendard deviations hss been developed for use on
the mlcrocomputer as we!ll as the main frame. We have used
daily rainfall data updated t1i1 1984-86 for locations with &
minimum of 30 yesrs dats in Niger, Mall and Burklina
Faso. For several statlons In Niger and Burkine Faso the
beginning of rains at the drler Sahellan locations Is delayed
by 20-30 days as compared to the higher rainfali Jocatlons in
the Sudanisn climatic zone. Standard devietion of beglaning
of rains Is also higher at the drier locatlons. Ending of
rains ls lass varlsble as reflected by lover standard
deviations. These differences In the beginning and ending of
ralns result In large differences In the length of the
growing season. Standard deviations of the length of groving
season show that In dry years the length of the growing
season could be very short, speclaliy In the Sahellan zons.

We have observed a strong association between the date
of onset of rains and the length of growing sesson. Eerly
onset of ralns, relative to the computed mean date of onset
for a given location, resuited in a longer growving season.
For the computed series of X» Y and Z for a glven location ve
have used the Kolmogorov-Smirnov test for goodness of fit of
a specified distribution. For 8il the locations tested, the
parameters X, Y and Z followed a normal distribution.

13



Ve computed probohll?flos of growing season lengths tor
sarly, normal and delayed onset of rains. Results for
selected locations {(Table 1) show that an eariy onset of
rains offers s ionger growing season while delayed onset
resuits in consliderably shorter groving sesson,

The impiicetions of the above analysis are that crop
management tactics in the Sahellan zone may have to de
altered depending upon the onset of rains. We developed

a methodology termed "Weather-responsive Crop Management
Tactics® that combines the knovwledge from the analysis of
historical ralnfall date with current weather to make changes
In the menagement tactics depending on the onset of rains,
The tirst fleld test of this methodoiogy was carrled ocut
during the 1986 rainy sesason at 1SC and we continued this
test during the 1987 rainy season, Results from the 1986
season (Table 2) as well as the preliminary results trom the
1987 seoason suggest that In years with esrly onset of rains,
It is possible to harvest two rainfed crops In a relay crop
of m!ilet~-cowpea thereby ensuring an effective exploltetion
of the long growing season, Ouring years with delayed onset
of ralns, short duration cultivars should be sown,

Characforlznflon'oi the length of wet (or dry) spelis and their
probabliities during the crop groving season to evaiuate the
drought risks to millet and sorghum in West Africa.

Procedures for computation of dry spells avaliable In
the llterature are often based on s monthly calendar.
Results of these anaiyses have oniy {imited value for
specific applications to sorghum and mlilet In West Africe
since sowing dates of these crops and crop phenology chan?o
with rainfail distribution each year. To overcome thils
probiem, we used the speclific definition of onset of rains
In each year as the sowing date and computed the length of
dry spells {or days until next day with rainfall grester than
a threshold value) at different probabiiity levels,

Ory spell iengths at 90% probebiiity ievel for Niamey,
Nlger {(mean annual ralnfall 560 mm), Kaolack, Senegal (800
mm), Ovagadougou, Burkina Faso (830 mm) and S5tkasso, Mali
(1300 mm) are shown In Figure 1. These data show thet dry
spells In the emergence to panici{e Initiation phase (upto 20
DAS) ere more probsbile than those durlag panicie Inltiation
to fiowering phase (20-60 DAS). At Niamey, the length of dry
spelis Increases with time after 90 DAS. Kaolack and
Ouagadougou vith nearly similar mean annuai rainfell show
Importent differences in the length of dry spelis. The
tength of dry spells becomes progressively longer after 100
DAS at Kaolsck and after 120 DAS at Ouagadougou.

Since the dry spel| analysis shown In Flgure | Is based
on the computed date of sowing for sach year of rainfail
records available, these data could be used as s guide for

14



the varlous meturity durstlons of varieties to breed In
different locations. Af¥ Hiamey, breeding strategies should
be oriented tovards matuyrity in 80-90 days, tor Kaolack 100
days, for Ouagadougou 110~120 deys and for Sikasso 140 days.

6. Publicatlions

r

(rh

i)

(iv)

Sivakumar, MN.V,K. 1986. Agroclimatologlical
conslderstions In sorghum Improvement research In West
Atrica. Paper presentesd st the Reglonal Workshop on
Sorghum improvement, 21-24 October 1985, Bamsko, Mall.

Peacock, J.M. and M.V.K. Sivekumar, 1986, Scresning tor
drought resistance In sorghus (Sorghus blcalar (L.)
Moench) wlith particular reference to Sub-Saharan
Atrica: Role of snvironmentel physlelogy. Paper
presented at the Internatlional drought symposium on food
grain production In the semi-arid reglons of sub-saharan
Africa, Nelrob!, Kenys, OAU/SAFGRAD,

Sivakumar, M.V.K, 1986. Analyse des probabliiites de
secheresse - Application en amelioration et a ls
production du sorgho et du mil en Afrique au sud du
Sahara. Pages 116-128 an Seminaire sur "i'Assistance de
ia Climatologie et i'Agrometeorologle a ['Agriculture®
16-17 octobre 1986, Bouake, Cote d'lvolrae.

Sivakumar, M.¥.K., 1987, Predicting ralny season
potential from the onsetf of rains In the Sahellan and
Sudanian Climatic zones of West Africa. Agricuitural
and Forest Meteprology 28 (lp press).

7. Work pilan for the next year

(n

o

(i

In collaboration with the scientists at the USDA
Cropping Systems Research Laboratory at Lubbock, Texas,
ve propose to develop methodoiogles to consider the
Influence of temperature In the calculation of drought
spells.

After accomplishing work plan (1), we propose to submit
the results of this project for publlication as an
Informetion Bulletin.

in view of ltems (1) and (11), we propose to extend this
project with its present titie till 1989, at which time
a new project on exploliting the potential of the rainy
season will be submlited.

15
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Tasie 2. Graln and hoy !‘otts (kg ha"T), water use (ns) and wvater use
ofticiency (kg ka ' as~'l of wliiiet-covpes sequeatial cropping
systen, (SC, Niger, 1386 ralay seasos. :

Wiliet Cowpes

Trentasnt
Graln Strav MWater Water use Graia Hay Mater Water use

yleld yleld use efficlency yleld vyleld use efficlency

Grain Straw Graln Hay

D

irrigeated 1730 4100 398 4.4 10.3 %0 880 237 0.2 2.9
Ralinted 1230 3630 374 3.2 9.8 3 420 223 == 1.9
SE 3100 2410 27 $0.31 £1.2 )0 230 24 $0.08
cy (%) 10 13 312 17 50 3 3 3
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Figure 1, Number of days until the next rainfall greater than 10mm

(ot 90, probability ievel ) at selected locations in West Africa.
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ICRISAT nesumg‘ PROJECT PROGRESS REPORT
Project Number 1 AM 504(86) 1S

Project Titie + Muitilocetion Water Balance Studies in
Niger

Project Scleatist{s) : N. Y. K. Slvakumar (NVKS)
Perlod coversd by the report (Month/Year) :
From: May 1984 Tor August 1987

Susmary of Progress Report i

Effect of fertitizer snd location on the vater use, grovth and
yleld of miliet

Mlitet was grown at Sadore (meen annual rainfall 3560
mm), Dosso (640 mm) and Bengou (840 mm), NWe eppliled N, P and
K at 45, 20 and 25 kg/he or no fertilizer; bare soil was an
additlonal freatment. At the three sites selected neutron
access tubes have been Installed and soll water balance,
growth and yleld dats were coifected during 1964, 1985 and
1986.

There ware signiticant differences In the raintall
distribution at the three locations over the three yesrs, At
all the three locations, drymatter accumulation patterns wers
dlfferent and fertillzer freastment significantly Increased
the dry matter production. For exampie, durlng 1985 totel
drymatter production and [ts accumuiation In different plant
components Incressed from Sadore to Bengou (Flg, 1) and was
significantly influenced by the fertlilzer treatment., An
Important consequence of the use of fertlilzers Is lncreased
vater use officiency (WUE)., Early vigorous growth obullds up
a larger canopy that shades the ground sarly Iin the season,
when 2 significant proportion of the water !s lost through
soll evaporetion, and helps In effective and efficient use of
the scant ralnfall. At three locatlions substantlal increases
In WUE were observed with the use of fertilizer (Table 1),
Signlticant enough., the order of magnltude of Increase In the
WUE with fertililizer use was greatest a8t Sadore where the
seasonal rainfall was the lovest of the three |ocations.
Increases In water use efficlency due to fertilizer were.334%
st Sadore. 208% st Dosso and 152% at Bengou.

Evaluation of water use, growth and yleld of miliet, sorghum,
groundnut, miliet/groundnut, and milliet/covpea at Bengou In
Southern Niger

At Bengou vhere the mean annual!l ralnfall 1s 840 mm and
solts have a higher clay content, since 1986 we have been
studyling the water use, growth and yleld of five different
cropplng systems-- mlllet, sorghum, groundnut,

1aq



alilet/groundnut and niilet/covpea. During 1986, raintali at
Bengou was 866 mm and there vere periods with substantlai
amounts of drainasge fram the solil. (n the absence of
tensiometric deta, It is difficult to caiculate the drainage
beyond the root zone. During the 1987 rainy sesson, studles
on the relationship between volumetric vater content and
tenslon for the two soll types at Bengou are under wey and
these date wiill be used to compute drainage in the water
balance equation. Hence water use data for the resuits from
the 1986 season are not presented hare,

Graln and fodder ylelds for different croppling systems
with and without fertilizer at Bengou ftor the 1986 ralny
season are presented {n Tablie 2. (n absolute terms, of the
ditterent component crops, sorghum gave the highest grain and
fodder ylelds, both with and without fertiilzer. However as
a cropping system, mitlet/covpeagave the dest returns,

6. Pubtlcations
NI
7. Work plan for next year

1} Ralny season 1987 is the final season of fleld trials In
this project. ODuring 1987-88, we wiil evaiuate the
available soll weter balance models for eftective
simulation of water belance In the sshel raeaglon
using the soll=crop~climatic date. After this phase this
project will be terminated.

11) Using the data coilected In this project, we wll! develop

predictive equations relating the response of mljlet 1o
rainfall and other ¢limatic tactors,

n



Table 1. VWater use (NU), gralin yisid (Y) and weater use
efficlency (NUE) tor peari mlllet grovnat 3 sites ln
Niger during rainy season 1983,

Slte Ralnfali Treatment wu Y WUE
(mm) tam) (kg ha"") (kg ha"! ma™h)
Sadore 543 Fertililzer 382 1570 4.14
No fertillzer 373 460 1.24
Dosso %83 Ferti)izer 400 1700 4.25
No fertiilzer 381 780 2.04
Bengou 71! Fertitizer 476 2230 4.68
No fertitizer 467 1440 3.08

Table 2. Graln and fodder ylelds (kg he~') of different croppling
systeas with and without fertlliizer, Bengou, rainy season 1986.

Treatment Grelin yleld Fodder yleld

+ Fart - Fert + Fert - Feort
Scie sorghum 2980 1430 7130 4680
Soie miliet 1720 1090 5610 3690
Sole groundnut 1580 1480 170 170

Millet/groundnut

Millet T 1630 1370 5070 4070
Groundnut 250 240 90 80

Miliet/cowpea

Miliet 1560 1100 3230 3080
Cowpea 1430 750 1710 1390
SE (1) 94 280

Ccy (%) 18 22

"
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A
ICRISAT RESEABCH PROJECT PROGRESS REPORT

1.Project Number : 'IRM 306(86) IS

2. Project Title t Messurement and prediction of actual
evaporation from sparse dryland mitlet
crop

3. Project Sclentist(s) 1 J. S. Waliace (JSN)
Institute of Hydrology
M, V. K. Slvekumar (MVKS)

4. Perlod covered by the report (Moath/Year) :
From: Sep 1985 Tos August 4987
5. Summary of Progress Report :

Testing nev Instrumentation (the 'HYDRA') for the direct
measurement of actual evaporation.

We made direct measurement of actual evaporation over
the milliet crop using the new Instrument the "Hydre® which
employs the eddy correlation technique. The new version of
the Hydra was designed to ainimize the effects of temperature
Induced ‘drifts In the humidity and verticel wind speed
signals and aiso reduce the high frequency flux losses, A
comparison of the cumulative flux of aveilable energy (Rn=~G)
with the cumulative sum of senslble and leatent heat fluxes (H
+ E) before (25 September 1985) and atftter (6 October 1985)
the harvest of mlillet, showed that evaporative t{ux recordsd
by the Hydrea before harvest amounted to 93% of (Rn=G),
while after harvest the Hydra continued to record fluxes
equivalent to nearly ali the svallabie energy, The flux
recovery ratio, (HtE)/ (Rn-G) was consistently close to
unity (Fig. 1b) with a mean value of 0.98(£10%).

Durfng the comparatively wet 1986 rainy sesson,
evaporation from the millet crop wes quite varisble, Actual
evaporation ranged from around 908 of the PE on deays
followlng substantifal rains to about 50 percent of PE In
drier soll.

Estimation of the traaspiration component of the total crop
evaporation and direct measuresent of the soli component of fofll
evaporstion using soil lysiseters.

We ostimated the transpiration component of the total
crop evaporation using the Penman-Monteith equation from
porometry measurements of stomatal conductance, aerodynamic
resistance, leaf area index, and weather data. Contlnuous
measurements of hourly average weather dats were made using
two avtomatic weather statlons. Date stores were transferred
to floppy discs on a microcomputer, which was programmed to
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produce en hourly sulﬁury of veather dats and a dally totel
valus of potential evpporation, Direct messurement of the
s0ll component of totsl eveporation was made using soll
lysimetors jocated vithin the crop. We measured conpnrn?lvolz
high stomatal conductances, desplte the extremely hig

etmospheric demand. On & day when the soll was wet (19
September 1985), and potential evaporation wes very high (8.3
#n), transpiration Increased steadily during the day reaching
a maximum In the afernoon. Immedlately foilowing the rain,
solil evaporation was high, betwesn 2 and 2.5 mm/day, while
one week iater, it was less than 0.5 mm/dey. Cumuiative soli
evaporation was |linsarly related to the square root of time
elapsed since the last reln storm (Flg. 1),

Comparison of the total eveporation messured by the
Hydra and that caiculated from porometry and iysimetry on two
clear days, one with wet and the other with dry soll, showed
that when the soll was wet the agreement between the two
methods vas very good while In the drier soli, Hydra gave
higher rates of evaporation.,

Heasurement of hourly soll heat flux using heat flux plates and
hourly soll temperature profiles

We made hourly measurements of sol! heat fiux and soll
temperature profiles. Soll hest flux Incressed,raplidiy In
the morning, reschling very high values of 150 vial by midday.
Soll temperature Increased by 23[ C at 0.5 cm soll depth, but
both the amplitude and the phase of the temperature wave
decreased wlith depth in the soil. Soll heat fiux Is a large
component of the energy balance of the sparse mlilet crop and
therefore cannot be I[gnored or sssumed to be & specific
fractlion of net radlation.

After rain, evaporative fluxes were twice the sensible
heat fiuxes whiie on days when the soll surface was dry,
almost equal amounts of energy vere apportioned to
evaporative, sensible and soll heat fluxes,

Neasurements of photosynthesis and plant vater status

We measuraed photosyntheslis and plant water status Iin the
leaves and seed head using & portable [RGA, & pressure
chamber and an osmometer respectively. Sfomatal conductance
was highest In the flag lteaf and other upper leaves and vas
sainteined for a substantlal part of the day. Leaf
photosynthesis aiso followed & very similer pattern with.the
highest rates usually occurring In the flag leaf. Gas
exchange measurements on the panicles showed high respiration
rates particuiariy at the early seed f1i1ing stage. Water
vapor loss from the panicles was greatest in the newly
emerged panicles and decreased as the panicles aged, Plant
water potential measurements showed a clear gradient of water
potential up the plants wlith the most negative values
occurring In the panicies and flag feaf. These results



6.

7.

£
suggest that the uppir ieaves malntain stomata open and
photosynthesis procesds although under greater water siress

than ieaves lower down on the plent, These leaves would then
be the major source of photosynthate used for grain fli!ing.

Pubiicatians

(i) Wallace, J.5., Gosh, J.H.C., McNell, D.D., and
Sivakumar, M. V.K, 1986, Measurment and prediction of
actual evsporation from sparse dryland crops.,
Sclentlfic Report No. OD149/3, Institute of Hydrology,
Waliingtord, U.K.

Work plan for next year

This project will continue till the 1987 crop soason. After

dats anslysls and report writing, this project will be terminated
by December 1988,
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1.

New Project under consideration

v
i
4

ICRISAY Research Project Outline

Project Number:

0ld Project Number:

Program: Resource Management
Discipline(s)/Subprogram(s): Engineering

Project Title: Studies on crusting and sealing on Alfisols
under simulated and natural rainfall.

Project Locations: ICRISAT Centre,
Bclentific Staff Names:

a) Discipline/Sub-Program Leader Names:

Laryea K.B. KBL

b} Project Scientist Names: Bcientist-Years
Sachan R.C, RCS 0.30
Fathak P. PP 0.15
Laryea K.8, KBL 0,10

c) Cooperating Scientist Names:

Singh Sardar 8s
Srivastava K.L. KLS

d) Supporting Staff:
Research Associate(s)

Field assistant(s)
Field Attendant(s)

O D
YO U

a) Date of Start (mo/yr) 6/1987

b) Years Revised
c¢) Date of completion (mo/yr) 6/1990

Objectives and Scope:

1) study s0il texture effects on crusting and sealing and its
implications for hydrologic process on Alfisols

2) Evaluate ameliorative practices (tillage, crop covers,

sulches, sand admixtures) for use on crusting and sealing
soils.
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3) Develop quantitative relationships between soil cons-
tituent propertids, rainfall characteristics, crof and
s0il managment practices and surface structural stabllity
in terms of infiltration, runoff and surface roughness.

10. Keywords: (Maximum 7}

Alfisols

Crusting

Sealing

Texture

Tillage

Physical properties
Hydrologic process

11. Technique in brief (Methodology):

The main experiment will consist of a factorial combination
of three sandy soil textures (75%, B85% and 95V sand), and thres
rain intensities in combination with (a) crust breaking t{llage
{b) crop cover (c) mulch, and (d) other ameliorants such as
incrganic and organic smendments. Assessentns will be made under
simulated rain wusing the rotating disc simulator. Limited
studies under natural rain will allow correlation between the
effects of .each rain type and cover types with crop cover. Soil
properties and processes to be measured include infiltration,
runoff rate and soil erosion In relation to rainfall intensities,
Soil crusting and hard setting (bulk density, strength and water
content celationships), eorptivity and conductivity of the
crusted layer. Curst composition will be studied using wet
sieving and microscopic examiniation of this sections.

12, Source of runds: ICRISAT Core
13. Cost estimates: (Direct) 1987 1988 1989

Operational (recurring)

a) Labor . 2,000 2,000 1,000
b) Travel

c) POL 1,000 1,000 1,000
d) Supplies 3,000 3,000 1,000
TOTAL 6,000 6,000 3,000
Capital {(non-recurring} 1,000 500 -

Indirect Costs
14. Land requirements (ha)
Location: RP 198 0.5 Ha

15. Review of past background and present status:
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Extensive acreas in isemi-arid region have soils of low
structural stability a are known for their tendency to form
seals and crusts at the surface. Crusts impede seedling
emergence reduce water infiltration, and air movement. since
rainfall is very erractic and unpredictable in SAT, a rainfall
simulator has been used in ISRAEL on loessial soils and in Mali
on aggregated Alfisols and some semi-arid tempsrature countries.
Quantitative studies on crust related to nonaggregated Indian
soils are lacking. Thetefore it is not possible to expalin the
results or to transfer the result of another soil or climate.
There is need to evaluate to evaluate the crust behaviour and its
effects on hydrologic processes and to test alternative means for
crust management. The responses to various means can be used to
develop a quantitative approach to processes involved in crust
behaviour and its management to other environment,

16. Existing linkage with other centers or research
- Projects:

No direct linkage have been established yet but they shall be
established in due course particularly with mentor organisation,
working on closely related soils and environments.

Efforts will be made to establish linkages with other
ICRISAT Center Projects on Alfisols and with CRIDA projects
studying crugt management.

17. Likely future course of development:

The project will be subject to periodic reviews and
modifications. At the end of 3 years, findings could be used for
another project or to extend the approach to evaluate the
management alternatives on field scale plots and for other soils
and environments.

18. Availability of training facility:
In service training on crust and characterisation and hydrologic
process will be available, Management alternatives would be

useful for extension. A Research 8cholar will be sought for
studying crust genesis and hydrologic process modelling.

Project Scientist Sub-Program Leader Program Leader

APPROVED

pate: eewe- v o o o e
Director of Research



Collaﬁo:attvo Projects
¥
Project No. TR-RM-5(87) (Linked to Project No. RM-130(85)IC

Project Title: Physical and hYdraulic properties relevant
to in-situ soil-water management of Vertic
Inceptisols and Alfisols

Name of the Scientist responsible for the project: K.B. Laryea

Duration: 1 year

Date of Start: 1987
Date complection:

Objective and scope:

The Vertic Inceptisols cover about 27.8 million hectares and
constitute 37% of the total land area occupied by the black soils
in India. The profile is very gravelly. The standard techniques
for quantifying physical and hydraulic properties are for
homogenous soils. A review of the literature indicates that
nobody has as yet attempted to examine the suitability of these
techniques for the gravelly soils like Vertic Inceptisols or
Alfisols. We. need to examine a variety of thess methods and
modify them to measure accurately the physical and hydraulic
properties of - these gravelly soils. The objectives of this
project therefore are to:

i. Compare known methods and select those suitable for naasurin?
the bulk density (and hence volumetric water content), soi
moisture potential, hydraulic conductivity-water content
relationship, soil water diffusivity, sorptivity, and
infiltration rate in the field.

ii. Use the various infiltration equations for homogenous soils
already published in literature (e.g., Philip 1969 equation,
Talsma-Parlange 1972 equation, etc) and determine {f the
sorptivity and saturated hydraulic conductivity measurements
can predict the infiltration characteristics of the gravelly
soils.

Source of funds: ICRISAT

Progress so far:

Remarks: Arrived on August 9, 1987. The project has just been
started.

1



ICRISAT Reseadch Project Progress Report
H

1. Project Number: RH-liZ(&()IC

2. Project Title: Quanti£¥lng inherent site characteristics for
predicting and controlling soil erosion by
water in the SAT.

3. Project Bcientist(s): §. Singh
P, Pathak

4. Period covered by report (Month/year): March 1986 to May 1987
5. GSummary of Progress report: ‘

The progress of work for 1984 and 1985 was presented in the last
In-house Review in May 1986. The present report is the extension
of that and covers the period of last year rainy season.

The data on total runoff and sediment concentration for each
storm was collected from the bare fallow plots in both Alfisols
and vertisols.

The individual rainfall storms were characterized for total
rain, intensity and duration, kinetic energy, erosivity indices
and peak intensities,

The rainfall during 19856 was below normal. Only 506 mm and
487 mm rain were received in BW3 and RW3 respectively. The
majority of storms came in <20mm/hr intensity and only few storms
produced runoff,

Rainfall intensities at ICRISAT Center are low; lower than
in the SAT West Africa with a comparable climate like Mali or
Niger.

The highest storm intensity recorded for 15 minute period
was 88 mm/hr on February 13, 1986 in Bw3 and 80 mm/hr on August
11, 1986 in RW3.

The annual total kinetic onnrgy calculated by Hudson's
method was 78.6 MJ/ha/me in BW3 and 75.3 MJ/ha/mm in RW3.

The erosivity indices calculated for 15,30,45 and 60 minutes
period were less than 25, {ndicating that the period under review
was not very erosive year, This had an effect on runoff and soil
loss. '

In general, the soil loss from the bare fallow plots were
related to the steepness. Soil losses increased with plot
length.

»



Kild slopes (0.4,0.8,1,6,3%) on our plots did not
appreciably influence runoff losses. Runoff per unit area
decreased with increase in plot length.

6. Publications: Nil

7. Work plan for the next year:

The work as planned will continue. New multislot structures will
be installed in half of the plots in the two soils to collect and
sample runoff and sediments. The data collected from the two
types of structures will be compared. Mathematical model based

on rainfall events will be tested using the data from previous
years.
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f. Project Number "t RM 310 (8§) IS

2. project Titie '+ Sources and Mensgement of
‘ nltrogen fertliizers

3. Project Sclentist t Andre Bationo

4. Perlod covered by report : From May 1982
On-goling

5, Objectives

8) To assess the performance of dlfferent sources ot
nltrogen fertilizers under appropriate management systems

b) To #ssess the values of polint placed as compared wlith
banding and broadcasting

¢) To construct 15N balances In order to determine the
fertlilzer N uptake and iosses that occur wlith different N
sources under different management systems

d) To determine the effect of various soll and agroclimatic
factors on the performance of N fertliiizers,

3 Summary of progress report,

In the traditlional tarmling system, wlith shifting
cultivation, farmers were able to maintaln stabls productivity
but population pressures and desertification have forced farmers
away from thls traditional shlfting cultivation and fertility
declines baecomes more severs,

Although It Is recognized that phosphorus s the most
limiting nutrient In the sem| arid West Africa a significant
response to N is often obtained (Fig. 1). The strength of the
response to N can vary great!y depending on the N source used.,
the method and timing of its appilcetion, and the rainfall.

Ures and Caiclum asmmonium nitrate (CAN) are among the most
common sources offered for sale in Niger. (n an experiment
designed to compare the efficiency of banded N applled as ures
(URSP Bd) or CAN (CANSP Bd) ageinst urea applled using desp-point
placement near the plant (USPG) 1ittie difference was found
between treatments even though the response to N was strong
(Fig.1).

Because of the low emounts of molsture avaliablie to the
crop, wide spacing (1 x 1 m) Is employed In the planting of
mitiet It was therefore postulated that ures may not be
efficiently used by the plant if not placet near 1t. Attempts to
Improve N upteke by deep point placing ures near the piant
reuited In poor efticlency due to severe voiatization lossess. in
the nitrogen balance using 15N, It was found that losses of N
were very high and In the case of point placed urea, exceeded 50%
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of the nltrogen applied. An aversge of 24.6% of the applied N was

taken up by the plant as & whole of this 10.38 of the fartliizer

N was tound In the gralm, Thus the efficlenclies of the

{;r::ll;:rs used In term of uptake by mlliet were very f(ow
ﬁ . .

Table t. Recovery of 15 N In the MIilet Plant and Soll et
Harvest, Sador{, 1983,

13 N Recovery

Treatment Graln Piant (%) Soll Loss

Check -

CAN split band 13.0 28.8 34,2 37.0

Urea split band 9.8 22.8 39.2 38.0

Ures polnt placed 8.0 22.0 25.3 %2.3
10.3 24.6 32.8 37.4

LSO (.01) 1.6 3.2 3.4 2.2

a. Total recovery In grain and stover fractlon,

Note. 15 N fertillzer applled at 30 kg N/he.

At harvest, the distribution of fertliizerN In the soll was
determined and most of the N left In the soll was found to be In
the surface 0-15 cm horlzon., The abscence of N at depth further
Indicates only limlited N leachling.

In an attempt to Improve spatial avallabliity of the N
without promoting N volatization CAN and Ammonium suifate {AS)
(which does not readlly volatlize) were used In deep-point
placement (CANG and ASG), This was compared to ures desp~polint
placement (USG) urea surface polnt placement (US) (& faramer's
method dof N application), and broadcast application of all three
N sources (ASBI, URB! and CAN BU). A strong response to N was
tound (Fig. 2). The three broadcest treatments ylelds simlior
rsponse curves and were not different trom the urea deep point
placed. Little response was found to N applied using the farmer's
method of surface point placement Indicating that most of the N
appiled In this manner was probably due to volstlllzatlion, Polnt
placement of AS (ASG) and CAN (CANG) resulted In significently
Improved yleids probably because the soll environment around the
plant was rich In a fertiiizer N, some which was not succeptibie

to volatization.

In the Sudanlan zone of Niger where annual raintall Is sbout
800 mm, sorghum becomes an important crop. An experiment was
started since 1985 to compare thee effectivenass of ures
supergranuie hill placed (UG) snd CAN hii! placed (CANG) compsred
+0 urea broadcast (UB!) and urea banded (UBd). The 15 N data are
stili not ready but |ittle difference was found between N source
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and methods of application,

7. Publications

Christianson, B. A. Betlono, and P.L.G. Viek, 1985, Fate and
Etficlency of nitrogen fertitizers in sub=sahere Africa. Agronomy
sbstracts Chlicago Iilinols

Fussell, L.K., P.G. Seratinl, A. Bationo and M.C. K'llf 1986,
Management prectices to {ncrease yleld and yleld stablility of
peral mliilet in Africa. Peper presented at the International

Pear| Millet workshop held et ICRISAT Patancheru, Andhra Pradesh,
India. in Press,

Mughogho, S.K.» A, Bstiono, B. Christianson and P.L.G. Viek,
1986. "Management of nltrogen ferti|lzers for troplcal Africen
solls™ In Mokwunye, A.U. and Viek, P.L.G. (eds) Mapagsmant af

piiregan and phosphorus factlllzars Jn sub-sahaca Afcicas
Martinus Nijhott Dordrecht., the Netheriasnds.

Bationos, A, Christianson, C.B. and Mokwunye, AU, 1987. Soil
terti| ity Management of the miilet producing sandy solis of
sahetlan West Africa: the Niger experience paper presented at the
workshop on soll and crop Management sysfems for ralnted
agricuiture In Soudano-Saheliasn zone, Nlamey, Niger January !1-
16, 1987 In Press,

Christlanson, B., A, Bstiono and J. Henao 1987, Nitrogen
foertllizer efficlency In miliet growing areas in Niger Agronomy
abstracts. New orleans Loulsiana,
8. Workplan for next years.

a) Work on N loss mechanism and means fo alleviate them

b) Modeilng miliet response to N

¢) Contribution of legume (Cowpea or groundnut) In N cycle
for rotation with millet.
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» Project Number + RNCS511 (86) 1S

2. ProJect Titie 1 Sources and managemont of

phosphorus fertiiizers
3. Project Sclentist : Andre Batlono

4. Period covered by report: From May 1982
On-golng

5. Objectives

8) To provide baslc data on the smounts of nativephosphorys
In the solls and to quantity the transformations lavoving
netive and applled phosphorus

b) To carry out agronom!ic research with the alm of providing
Intormation on the external and internal phosphorus
requirements of major crops under prevaling farming
systems

¢) To develop management practices for a more efticlent
utillzation of phosphorus fertiilzers,

d) To characterize develop and improve Indigenous phosphate
resources where avallable as substitutes for sxpensive
imported fertilizers.

6. Summary of progress report

For over 50 years Investigators have observed that |ack
of phosphorus constitutes a major constralnt to crop growth In
sem! arid West Africa.

The sandy solls of semi arid West Africa are very low in
avallable nutrients and in the miliet-growing region of Niger
avallable P as measured by Bray ! extraction hardly exceeds 3
mg/kg soll, These sandy solis hsve & low capaclty to absorb
phosphates and results-ecologlcal zones have shown that ss |ittle
8s 20 kg P 05/ha can more than doubie the yleld of millet as
compared u?fh ylelds from unfertiilzed land,

One of the obJectlives was to assess the potential of
Indlgenous phosphate rock (PR) to satisfy the phosphorus needs of
crops, Niger has two deposits of phosphate rock (PR) one Is
Tahous (T) and a second Is the Parc-W (W), Olrect application of
Indigenous ground phosphate rock can be an economic alternative
to imported commerclal phosphorus fertlilzers. PRT and PRW were
compared to commerclal single superphosphete (SSP). The less
reactive PRW was 48 % as effective agronomically as SSP while the
more reactive to PRT was 76% as effective as SSP. {(Fig. 1),

Agronomic effectiveness of PR Is governed by the rock's

hysical, chemical and mineralogical characteristics. One weans
2f§ ugllnze unreactive rocks Is to Incresse the plant-avallsble

e



phosphorus by chemical conversion to a partially acldulsted
phosphate rock (PAPR) proguct. The fnJ; PAPR lulorl to 8
phosphate rock that has been treated with only a2 portion of the
acid {sulfuric or phosphoric) required to fuily convert the
fnsoluble tricalcium phosphate to water-solubie form=-monocalclum
phosphate monohydrate (MCP). Thus, the term PAPRS0 Indicates that
508 of the acid required to produce a fully acidulated
superphosphate Is use to make the product. PAPR products may be
attractive to produces bescayse {ess acid Is used, resulting In
significant saving In forelgn exchangs. For exampie, the tactory=
gete cost of P,0y obtained from sulfurlc based PAPR Is estimated
at about 80% o? ?ha? obtalned with SSP,

Sulturic acld-based PAPR products using parc-¥ PR have been
tested In several fileid triais. Results shov thst Parc-w PAPRSO
is almost as effective agronomically as commarclal suparphosphate
(Flg. 2). Present results strongly Indicate that this less
expensive product can adequately meat the phosphorus needs of the
crops with the potential of savings the nation substantial sums
in forelgn exchange. An adventage of the low phosphorus
retentlon capacity of these sandy solls is the high residusl
effects of phosphorus fertiiizers even when appiled at {ow rates,

In 1986 trlals managed entirely by the farmers were
inltiated at Gobery to test a promlising package of fertiitzer
input and [ts Interaction with farm management practices in order
to optimize mlliet production.

Twenty farmers were selected to particlipate, sach farmer,
belng a replicate. The following treatments were used,

a) Control

b) 30 kg P,05/ha as $SP broadcast and Incorporated

¢) 30 kg P,05/ha as SSP and 30 kg N/ha as ures: both
broadcast and Incorporated

d) 30 kg P,05/ha as SSP hill placed and 30 kg N/ha a5 urea

hill placed
o) 30 kg P,05/ha as PAPR 50 and 30 kg N/hs 885 yrea both

broadcast and Incorporated

Table ! shows that millet yleld can be Increase up to 2708
under farmers' management, PARP50 pertformed as good as single
super phosphate. The method of appllication ot nltrogen and
phosphorus did nat have 8 significant ettect on grain yleld.
Also, application of fertilizers Improved both plent

estabilshment and t1llering very significantly,

7. Publicatlions

B A. Ugo A. Mokwunye and C.A. Basnsnte, 1985. “"Agronomlc
a:;lzzg;ontcgevatuaflan of alternative phosphate fertiflzer
sources in Niger" In Approprlate Iechnoiogles for farsers 1o
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Seml-Arid Mest Afrlca Herbert Ohm and Joseph G. Na
. y eds.
International Program In Agriculture Purdue Unlv:rslfy. ’

Fussell L.K., P.G. Serafinf, A. Bationo, and W.C. Ktat) 1986,
Management practices to Increase yleld and yletd stebiilty of
peari mlllet In Africa. Paper presentad at the tnternational

Peari MNlller workshop held at ICRISAT, Patancheru, Andhra
Pradosh, Indla. In Press,

Batlono, A., S.K. Mughogho and Mokwuney, A.U. 1986, Agronomic
Evatuation of phosphate Fertilizers In Tropical Africa®™ In AU,
Mokwunye and Viek, P.L.G. (eds) Mapagemsnt of nlirogen and

phospborus fectiilzers lp sub saharan Africa, Martinus Nijhott,
Dordrecht, the Netherlands.

Batlono, A, Chlen, S.H. and Mokwunye, AU, 1986, Chemical
character|stics and Agronomic vafues of some phosphate rocks In
West Africa, Paper presented at the Intarnational Symposium on
Dro;gh? In sub saharan Africa. Nairob!, Kenya, May 19-23, 1986,
In Press.

Bationos, A., Christianson, C.B. and Mokwunye, A.U. 1987. Soll
foertillty Mansgement of the millet producing sandy solls of
sahellan West Africa: the Niger experience psper presented at the
wvorkshop on sol{ and crop Managemsent systems for rainfed
agricuiture In Soudano-Ssheilan zone. Niamey, Niger Januery It~
16, 1987 in Press.

Christlanson, B., A. Bationo, and J Henao 1987, Nitrogen
fertilizer efficlency In millet growlng areas In Niger Agronomy
abstracts. New Orleans Loulslana.

Batliono, A. Mokwunye, A, U. Hansos, J. and D.T. Hellums, 1987, The

use of phosphate rock to bulld up phosphorus fertllity in & Vest
African entlsol. Agronomy abstracts New-Orleans Loulslana.

§



Tabie 1. Effect of difterant sources and method of fertilizers

application on mlilet i
1986). grein yleid,

Treatment

Control

S5P30 B1 N30 BI
PARP30 B! N30 BI
5SP30 hp N30 hp
SSP 30 81

SE

cy (%)

Grain yield
(kg/ha/)

320
860
860
760
730
41

27

density and tlilering (Gobery

Tillering
(pockets/ha) (tlllers/pocket)
3390 3.8
4580 5.9
5850 4.6
5090 5.2
4630 5.1
1193 0.3
18 25

+ SSP 30 B) N30 Bl = 30 kg P205/ha as single super phosphate
broadcast and Incarporated and 30 kg N/ha as urea broadcast and

incorporated. .

PARP 30 B! N30 B! = 30 kg P205/ha ss Perc-W partlaiily ecidulated

phosphate rock at 50% broadcast and Incorporated.

SSP 30 hp N30 hp = 30 kg P205/ha as single super phosphate bt

placed and 30 kg N/he as urea hil! placed.

SSP 30 Bl = 30 kg P205/ha as single super phosphate broadcast and

incorporated.

4”
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Figure 1. Millet Grain Yield Obtained With Two Phosphats Rocks

(PR) and Single Superphosphate (SSP) at Gobery in
Niger. Adapted from Bationo et al (1985).
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ICRISAT RESEARCH PROJECT PROGRESS REPORT

Project Number: RM-123(84)1C

Project Title:

Characterization of chemical
and biological
properties of selected Vertisols and Azflloll.

Project Scientist(s): K.L. Sahrawat

Period covered by report (Month/Year): NMay 1986-September 1987
Summary of Progress Report:

1,

2.

field

Phosphorus

ii.

Measurements of the sorption of isotopically exchangeable
and non-exchangeable phosphate in surface samples from an
ICRISAT Alfisol and Vertisol were done in colloboration
with G.P, Warren and P.H., LeMare, at the University of
Reading (U.K.). Adsorption isotheras were determined for
total adsorbed and isotopically exchangeable phosphate
(P-32), The vertisol had a much greater adsorption
capacity for phosphate than the Alfisol. However, all the
added P was isotopically exchangeable with P-32 in both
soils, Although vertisol tock up P more strongly and had
a higher capacity for P adsorption, all this P resmained in
the forms that were exchangeable with P-32 indicating that
all the added P remained potentially available and was not
adsorbed in unavailable form.

The above results support the field and laboratory results
obtained at ICRISAT Center, which indicated that Vertisols
have a low sorption capacity for phosphorus,

The above results led to the initiation of field
experiments at ICRISAT Center to compare the residual
effects of phosphorus on an Alfisol and a Vertisol,

Nitrogen

Urea hydrolysis rates were studied in the laboratory to provide a
basis for predictions of rates in the field. Rates of hydrolysis
increase with urea concentration up to 2000 mg urea/kg soil, - at

capacity. Studies to determine the hydrolysis rates in the

field are being made under a training project {TR-RM-03) .

Publications:
JA 307 Rao, J.K., Sahrawat, K.L., and Burford, J.R, 1987,

O



piagnosis of iron deficisncy hypogaea L.
plant and Soil 57(3):353-359, @ " 9roundnut. Arachis hypogs

sahrawat, K.L. 1986. Recent developments in urease and
nitrification  inhibitors. Pages  85-97 in  Boll niologxx
proceedings of the National Symposium on Curtent Trends in Soll
Biology, 25-27 Feb 1985, Hisar, Haryana, India. Hisar, Haryana,
India: Haryana Agricultural University (CP 219).

Sahrawat, K.L., Rao, J.K. and Burford, J.R. 1987. Elemental
composition of groundnut leaves as affected bx age and iron
chlorogis. J. Plant Nutrition 10 (in press) (CP 30d).

Work plan for next year,

sorption studies will be made on other Vertisols to agsess
variations in their P-sorption capacity,



COLLABORATIVE PROJECTS

Project No. TR-RM-03 Linked Projects Nos. RN123(84)IC
Project title: Rates of nitro?un trangformations associated
with the hydrolysis of urea in Alfisols
and vertigols,
Collaborating institute: APAU

Scientists

a) Collaborating Institute: G.W.L. Jayakumar
(M.v, Shantaram)

A. Shivaraj
b) ICRISAT: K.L. Sahravat
J.R. Burford
puration
a) Date of start: 1985

b) Date of completion: 1988
Objectives:

To determine the rates of hydrolysis of ures, and accumulation of
ammonium and nitrate, in Vertisols and Alfisols in the field.

Source of funds: ICRISAT

Progress so far:

The field experiments conducted so far on the Alfisol and
vertigsel have shown that urea hydrolysis rates measured in the
field are very low (< 1m3/kq s0il/hr) and are much lower than the

rates commonly recorded in laboratory incubations {5-20 mg/kg
soil/hr). Current experimentation is examining the causes,

Remarks.

Initial progress was hindered by equipment breakdown,
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1.
2.

3.

ICRISAT RESEARCH PROJECT PROGRESS REPORT

Project Number: RM-140(85)1¢C

Project Title:

Assessment of atmospheric pollutants at
ICRISAT Center and their implications
for crop growth

Project Scientist(s): X.L. Sahravat, J.A, Wightman,

C.X. On?. J.R. Burford,
Piara Singh

Period covered by report: May 86 - Sept. 87

Summary of Progress Report:

1.

The report by a consultent, NWr. M.J. Colls of
Nottingham University (February-March, 1986) confirmed
the desirability of assessing the {importance of
atmospheric pollution at ICRISAT Centsr,

The main jdentified source of pollution is the ‘'Pratap’
steel-recycling plant, located to the north-east of
ICRISAT Center, Importance given to known pollutants ias
high--particulate emisgsions; moderate--sulphur dioxide;
{probably) low--nitrogen oxides (NOx); probably not
important--carbon dioxide.

The selection and means of aquisition of the appropriate
specialized equipment is underway.

Measurements of the composition of rainwater at ICRISBAT
Center over the current reporting psriod are in agresment
with measurements made in earlier years. The annual
deposition is about B8-9 kg lulrhntc-S/ha and 6-8 kg
inorganic-N/ha. N.J. Colls’ preliminary opinion was
that these depositious were oOf a regional nature, and
were not related to localized pollution sources,

Publications: Nil (one in preparation, by the consultant)

Work plan for next year:

Extension of project is sought to allow time for acquisition
of equipment. ’
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2.
3.

5.

6.
7.

ICRIBAT RESEARCH PROJECT PROGRESS REPORT

Project Number: RM-141{84)IC

Project Title: Behaviour of phosphorus in soils

Project Scientist{s): K.L, Sahrawat

Period covered by report (Nonth/Year): Nay 86 - Sept. 87

Summary of Progress Report:

.

Medium-term (3-year) field experiments have been commanced on
an Alfisol and a Vertisol tc assess the residual effects of
fertilizer (water-soluble) phosphorus . These will Dbe
assessed by the conventional means of crop yi{elds and uptake
of phosphorus for 1-2 years after nppficatlon of ? at
different rates; additionally, however, the residual effects
will be also assessed by measuring the responses of a test
crop to current application of ghoophotul. The latter

experimental approach has been carely used in agriculture
research.

Publications: Nil

Work plan for next year:

The above two experiments will be continued for snother two
years, that is, until the end of the 1989 season. A

subsequent ‘uniformity’ crop may be desirable 1in 1990,
depending upon the experimental results obtained,

4%
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Project Number : R-110(8S)1c

Project Title

ICRISAT RESEARCH ?ROJECT PROGRESS REPORT

Nerger of RM-109{85)IC
RN~122(084)1C
RN-110(88)1C

¢ Tree-crop interacti
systems, on in agroforestry

Project Scientist(s) : ong, c.x.

Walker, 7.8,
R’go: T.J. .
Sahrawat, X.L.
Pathak, P,
Sardar Singh

Period covered by report (Month/year) : Jul, 86 - Jul, 87

1.

. Summary of Progress Report:

Systematic designs [RM-110(84)IC]. Data for thrse Yyears
have been analysed for effects of row orientation and
spacing experiments (2-way design). Row orientation
appeared -to have some effect during the first month of the
kharif season but towards the end of the season there was
no significant differeces betwsen trestmants. Sunflowst
was consistently more effected by leucssna than sorghum,
Spacing experiment clearly indicates that competition is
extremely severe at spacings closer than S w. Both
experiments will be discontinued by 1988,

Soil conservation [RM-109(B5)IC) sand RN-122(84)IC}.
Extensive soil sampling was carried at the begining of the
experiment and a final sampling will be done in 1987, the
fourth year of tree growth. Erosion studies and yield
measurements were also made but the plot size was too
small and major edge effect from trees of adjacent
treatment .may confound the f£indings. An alternative
expetiment may be needed for future work,

Publications:
Huda, A.K.S. and Ong, C.K. 1987, Crop simulation nodel and

some implications for aqrototctti¥ systemns.
c

MO/UNEP workshop on the  Application of
§S§2gﬁzzo;3 to Agroforestry Bgltous Planning and
Management, Nairobi, Kenya, 9-13 reb. 1987.

Work plan for the next year:

1.

evere competition between leucaena and
::§°§’°cﬁf tz:p;as$| has changed to methods of reducin
treg-crop interaction. A new experiment using perennia



pigecpea as a mult
_ Vertisols to ipurpose tres has been initiated ca

2'

compars the operational and economic

advantage of two spatial arr ive minimal
or maximal tree-crop tntoracti::?...nt. which giv

Soil conservation work should consider other tree species
such as indigenious species as lesucaena is not the best
for soil fertility or physical amelioration. Spacies like
Dalbergia sisso and Cassis siamia grow as well as leucasnd
and may be more appropriate for long term studies on soil

_conservation.
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6.
7.
8.

co:.wouufn PROJRCT PROPOSAL

Project No. TR-RM-01 Linked Project Mo, RM-112(85)IC

Project Title: Root competition betwean crops and Leucaens
in alley croping, .

Name of the Collaborative Institute: University of Hottingham
Name of scientists responsible for the project:

{a) Collaborative Institute: Mes. Scholar J.B. Corlett (U.K)

C.R. Black

University of Nottinghas
(b) ICRISAT : C.X. Ong and J.L. Monteith
Duration:
{a) Date of start t 14 April 1986
(b) Date of completion : 31 march 1988

Objectives: Ph.D. thesis research

Bource of funds: Self

Progress so far:

Agroforestry combination of millet/leucasna:

Results for 1986 confirmed that alley cropping improves the
temperature, humidity and windspeed for crop growth but the
extent of amelioration was marginal compared to the moisture
competition between the two species. Prevention of root
competition by polythene root barrier resulted {n 40%
increase in yield of intercropped millet.

. Remarks: Nil



connuaannr#v: PROJECT PROPOSAL

1. Project No. TR-RN-14 (Nev) Linked Project Nos. RN~109(83)1C
R-122(88)1¢

2. Project Title: Response of trees and ccops to canopy
management and environmsental modification,

3. Name of the Collaborative Institute:

4. Name of scientists responsible for the project:

(a) pPOF : J. Daniels (Bri Lanka)

{(b) ICRISAT : C.K. Ong and K.K, Lee
5. Duration:

(a) Date of start t 1 Bept. 1987

(b) Date of completion :+ 1 Bept, 1989

6. Objectives:
1. To investigate the effect of sevare defolistion or Y:untn
on the root activity and nftrogen fixing ability o
leucaena.
2. To relate the biological activity of soils to the changes
in the microenvironment in agroforestry systems e.g. so0il
temperature and moisture.

3. To develop canopy management practice which Lnccesasss the
productivity of crops, trees, and soils,

7. Source of funds: ICRISAT
8. Progress so far: Nil

9. Remarks: Yet to arrive.
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2.

1.
4.

7.

COLLABORATIVE PROJECT PROPOSAL

Project No. TR-RM-12

Project Title: Cropping systems x qonotygo interaction using
ac

fertilizer or management

Name of the Collaborative Institute: APAU

tors.

Name of scientists responsible for the project:

(a) M.S8c. t 8.3, Freire (Nosambique)
{b) ICRISAT : C.K. Ong

Duration:

(a) Date of start 1 15 August 1985

(b) Date of completion + 15 August 1987

. Objectives: 'M.Sc. thesis reseatch

Source of funds: IDRC
Progress so far:

Work was carried out on a maize/groundnut

system at different

sowing dates and pattern of intercropping. rirst draft of

thesis is ready for examination in August.

Remarks: Wil



ICRISAT RESEAR§R PROJECT PROGRESS REPORT

4
2

p:bj-ct Number : RN-112{85)1C

-

Project Title : Microclimatology of plant comsunities
3. Project Scientist(s) : bn v C.K.
Rngdg, N8,
Singh, 8.0,
Subramanyas, P.
4. Period covered by report (Month/year) : Jun. 86 - Jul. 87
S. Summary of Progress Repoct:
1. Microclimate of millet/groundnut intercrop:
This is a multidiscipliner

the main emphasis on leaf spots of groundut. 1In 19

K experiment  involvin
scientists from groundnut pathology and phyololozg wi
al

t

nd

1986 the incidence of leaf spots was among the lowest ever

recorded in IC because of the drought, Conditions

wers

excellent for spore germination but dry spells prevented
developaent of leaf spots. Instead data were excellent on
drought interaction with microclimate, In 1985, LER was
1.6 in contrast to 0.8 for 1986 and 1.3 in a normal

rainfall season.

2. Agroforestry combination of millet/leucaena:

Results for 1986 confirmed that alley ctogptnq inproves

the temperature, humidity and windspeed

ofr crop growth

but the extent of amelioration was marginal compared to
the moisture competition between the two species.
Prevention of root compstition by polYthonn toot crier

resulted in 40% increase in yield of

o

Publications:

ntercropped millet.

ong, C.K. 1987. Characterisation of the microsavironment:
9 Measurement Technigues, in “Soil, Water, and Crop

Livestock Management Systems for Rainfed Agriculture

in

the Sudano - Sahelian Zone®, Niamey, 11-17 January 1987.

Corlett, J.E..

ong, C.K., and Black, C.R, 1987,

tion of microclimate in alley-cropping and
?ﬁgifiiﬁpping in WHMO/ICRAF Sysposium on “Agromstsorology

of agroforestry”, February 1987, Mairobi.

7. Work plan for the next year:
1. Millet/groundnut intercrop is being repeated this year

in

anticipation of a better rainfall for normal disease



infestation. Poﬂdo&viw groundnut entomology will also
participats in Septembsr 1987 to monitor lesat-miner

lation and damagei 1If good disease iw recorded in
1987 the experiment will be tecrainated.

a. .\gtotorutt{. Nillet/leucasna is being cepsated this year
and depending on the results obtained we may concentrate
on a groundnut/lsucaena system where modification of

.. microenvironment may be more pronounced.
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2.

4.
5,

Pield work.

ICRISAT RESEARCH{PROJECT PROGATSS REPORT'

',"j(‘ﬂ
_”$§f?§‘¢t Number an—xz?(aSch Nerger of RM-118(8541¢C:
‘Broject Title . Agroforestry ex-ante analysis and field
o research.
Project Scientists : van Den Beldt, R.u.
- Walker, 7.8,
Ong, C.K,
Remanandan, p
Gilliver, G
Period cover by report {Month/year) : Jul, 86 to Jul, 87
Summary of progress report:
Ex-ante analysis. The economic prospects of agroforestr

interventions in India‘s SAT were evaluated with regsrd to (1
the importance of existing a?:otoraltry systems, (2) the scope
for synergistic tres-crop interactions, (3) the potential of
perennial/annual intercropping land use systems, and (4)
alternative end uses,

Across agroforestry systems and/er interventions in
India’s SAT, present economic lmportance and the scops for
tree~-crop interactions are invertaly related. Bystems that
are now important have a low potential for tres-crop
interaction; systems with potential for such interactions are
not now sown extengively by farmers. Emerging experimental
evidence indicated that narrowly spaced alley c:ogping systens
will not compete economically with conventional field cropping
systems in India’s SAT. The demand for fodder is increasing,
and fodder is the end use that meshes best with ICRIBAT's

present mandate.

The economic prospects for agroforestry intecrventions ace

not sufficiently bright to warrant the core funding of a
separate program unit to conduct and i{ntegrate agroforestry
research. Several of the more Eronisinq agroforestry themss
that are also more in tune with ICRISBAT’S crop and ares
mandates can be accommodated within the existing or proposed
regearch units within the Resource Kanagsment Progranm.
Priority areas for economic investigation included
interdisciplinary research on the estimation of production
possibility curves for tree and crop species combinations, an
evaluation into the consequences of the rapid diffusion of
an enquiry into why tree fodder markets

tems
ﬁ:;: §§§:‘§§y55§3 to &evelop, and an assessment of the desand

for leucaena.
i f different perennial pigeonpea for
zvaluatzonwag carried out on both A?tisols and

3g:g§g§§2t:§d gizfininary analysis indicates that it is more

&1



g;ogugtive than leucaena at IC. Fue) wood production of about
o al could be obtaindd after a period of 18 months on
N :ohs: The same production could be abtained in Alfisols
: with irrigation. It is clear that perennial pigeonpea
should be tested in agrotorestry system and more genotypes
should be evaluated. Work on mult storey millet/leucasna
experiment has been discontinued because the reseacch scholar
from Holland has decided not to come this year.

6. Publications:

8ingh, R.P. , Vvan Den Beldt, R.J., Hocking, D., and Korwar, G.R.
1986. Alley cropping in the semi-srid regions of Indis.
Presented at the workshop on Alley Cropping, Macch 10-14,
1986, International Institute of Tropical Agricultursl
(I1ITA), Ibaden, Nigeria.

van Den Beldt, R.J. 1986, ICRISAT's agroforestry cesearch
program: methods, strategy, and future emphasis.
Presented at the conference on Agto!oroltrz collaboration
between IARCs and ICRAF, September, 1986, International
Council for Research on Agroforestry (ICRAF), Nairvabi,
Kenya. (Limited distribution.)

van Den Beldt, R.J. 1987. Agroforestry research in the ftarming
systems of the Semi~Arid Tropics. Agronomy Group, Resource
Management Prograsm, Patancheru, Andhra Pradesh 602 324,
India: International Crops Research Institute for the
Semi~Arid Tropics. (Limited distribution.)

Walker, T.S., 1987, Economics ptospects for aqrotorlst:g
interventions in India‘s SAT: implications for researc
resource allocation at ICRISAT. Economics Group Progress
Report No-79, Resource Management Program, patancheru,

Andhra Pradesh 502 324, India: International Crops
Regearch Institute for the Semi-Arid Tropics. (Limited
distribution.)

Work plan for the next year :

This project has been tersinated. The tresults of the ex-ante
analysis were presented to the Program Committee of the Governing

poard in March 1987.



1. Project Number : RQ-JIS(&S):C

2, Project Title Studies of household economics.

3. Project Scientist{s} : x.C. Sharma
T.5. Walker

4. Period covered by : May 1986-J
report (month/year) ¥ anvary 1987

5. Summary of Progress Report:

Household price and expenditure elasticities were estimated for
disaggregated commodity demand systems in one study village,
Kanzara. Output supply and factor demand functions were also
estimated, Work . on simultaneous estimation of household
consumption and production wag initiated. Initial results
suggest that the farm profit effect of output price is not as
strong for diversified cultivator households in 1India's BSAT as
for more specialized farm households producing paddy in the humid
tropics., Thus viewing the farm household as a  separate
production and consumption entity appears to be a more reasonable
agsumption in India's SAT than in more humid regions whare
monoculture is common. :

6. Publications: None.
7. Work plan for next year:

Household models will be estimated for two more villages,
Aurepalle and Shirapur. The simultaneous equations approach will
also be used to estimate consumption and production parameters in
those two villages. A Ph,D. thesis will be oubmitted to the

University of New England in 1988,

$1



COLLABORAT?VE PROJECT PROPOSAL

2

8 : V
 Project Number : TR-RM-6(87); Linked Project No.:RN-315(88)1C

2. Project Title : Marketed surplus, household inventocies,

and price expectations in SAT India,

3. Name of i .
‘ ;,.m‘t’ut‘;““"““m : Department of Economics and Business

North Carolina State University

4. Name of scientist(s) responsible for the project:

(a) Research Scholar : M, Renkow, J. Carlson {advisor)

(b) ICRISAT : T.5, Walker
R.A.E. Mueller

5. Duration:
(a) Date of start : April 1987

(b) Date of completion : April 1988

6. Objectives:

(a) Investigate the impact of on-farm storage capacity and
intra-seasonal price movements on the timing of consumption
and market sales of major food staples;

{b) Econometrically evaluate the relative 1ugottance of arbitrage
and food security (risk) motives with regard to inventory
demand by different classes of farmers;

{c) Identify binding constraints on inventory-holding in
different areas of SAT India.

7. Source of Funds : ICRISAT

8. Progress so far:

A dynamic model of semi-subsistence farm  households wvas
developed. The model incorporates  household storage
opportunities for staple foods as well as other means of
smoothing consumption over time (e.g. borrowing). Quarterly
inventory and consumption schedules for major staples have been
constructed from the VLS data for one village (Shirapur) and are
underway for two others. Interviews with VLS respondents have



been carried out in all three villages to determine the nature
and extent of storage losses, llquiditg constraints, and other
factors affecting market behavior and ¥nvonzo:y desand.

9. Remarks:

By the end of October, quarterly inventory and consumption setles
will have been constructed for Kanzara and Aurepalle. Bstimation
and hypothesis testing will take place when fesearcher returns to
North  Carolina in November. A Ph.D thesis will be submitted to
N.C. State University by the end of April 1988,

&



1,°

2'

3.

4'

5.

6'
(a)

(b}

{c}

7.

8.

Data on daily and seasona
decision-making were co}lect:g
ICRISAT study villages in India.

,ss - COLLABORATIVE PROJECT PROPOSAL

Project No.: TR-RM-10(86) ; Linked Project Mo.) RA-315(B8)IC

Project Title : Women's participation {n agricultural
production: A Cross~cultural, comparative

evaluation between India's and West
Africa's 8AT.

Name of the Collaborative Institute ; Iowa Stats University.

Name of scientists responsible for the project:

(a) Collaborative : Research Scholatr A.g. Mengesha,

Institute J.L. Tate, Iowa Btate University
(b} ICRISAT : T.5, Walker
Duration:

{a) Date of start : June 1986

(b) Date of completion : June 1988

Objectives:

To study the role of women in agricultural production in the
Semi~-Arid Tropics;

tand the social and environmental constraints that
:gfgzgeiimgﬂ-s role in household decision-making; and

oss-cultural factors that promote or hinder
ggmgg?gar;a::icipation in agricultural production in rural

society between Indiz and Cameroons,

Source of funds : ICRISAT; World Food Conference.

Progress so far:

1 time allocation and on household
from 80 respondents in each of two
Those data have been processed,

and tabular analysis started in Auguat 19€§,

9.

Remarks:



similar data will be collect& on rural households in Cameroons
in late 1987 or early 1988, A Ph.D. thesis will b submitted to
Towa State University in 198%.

67
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Nex project under copaideration

JCRISAT Reseprch Broject Qutline
Project Number:

Program: Regource Management
Discipline(s)/Subprogram(s): Economics

Project Title: Evolution of component management practices
in farming systems in the SAT,

Project Locations: ICRISAT Center,
village sites in the SAT,

Sclentific Staff:

(a) Discipline/Sub-Program Leader(s):

(b} Project Scientist{s} : Scientist-Years
Walker, T.S. 0.50
Singh, R.P, 0,33

{c} Cooperating Scientist{s):
Mueller R.A.E. H
Matlon P.J. 1
RMP scientists
National program scientists
(d) Supporting Staff:
Research Associate(s) ¢ 1.0
Field Assistant({s) : 1.0
rield Attendant(s) :
{a) Date of Start (mo/yc): 0371989
{b) Years Revised: 1992, 1996

{c) date of completion {mo/yr}: 12/2000



9, Objectives and Scope: (10 lines maximum)

a) To {dentify and test the historical regularity in the
adoption of component sanagement practices)

b) To classify management interventions by agroclimatic
zone and farming intensity to direct agricultural
tesearch and technology transfer to those areas
where prospects are brightest)

¢) To forge closer linkages with economists and other
scientists in national programs; and

d) To generate information on regional researchable problems
which fall within ICRISAT's mandate and which could be
solved with collaborative rasearch between national programs
and ICRISAT scientists.

10. Keywords: (Maximum 7)

SAT

Farming systems
Agricultural intensification
Bvolution

Management practices

Rapid rural appraisal

11, Technique in brief (Methodology): {15 lines maximum)

Sites representing broad benchmark crop, soil, and climatic environments
and locations where population density is changing rngidly will be chosen.
In total about 100-150 sites in peninsular India, Northeast Thailand, West
Africa, southern and eastern Mrica, Northeast Brazil, &ad Mexico and
Central America will be surveyed with capid rural appraisal technigues.
Data will be collected in fleld visits lasting & few dA{n to one wesk at
each location. Participation by RMP scientists, depanding on area of
interest and field of specialization, would be encouraged, The surveys
will be updated every 3-4 years during the l2-year project peried.

12. Source of Funds: ICRISAT Core and donor funded

11, Cost estimates: (Direct) 1989 1980 1991

Capital (non-
recurring}

Indirect Costs 20,000 20,000 20,000

14. Land requirements (ha)
Location



15. Review of past background and present status: (20 lines max,)

This project {s in the spirit of research by Hans Ruthenberg on farming
systems in the tropics and by Ester Boserup on agricultural intensification
induced by increasing population density. More recently, researchers at
the World Bank have carried out similar wotk on the evolution of
agricultural mechanization and land tenure systems in Sub~Saharan Africa.
Presently, World Bank and ILCA researchers are using rapid rural appraisal
techniques in multiple village sites to study the transition from
crop-livestock interaction to crop-livestock integration in Sub-Saharan
Africa. Although the proposed project relies heavily on this earlier
research for concepts and methods, the gubatantive focus on the evolution
of management practices within farming systems in the SAT is new.

16. Existing linkage with other centers or research projects: (8 lines
maximum)

Linkages could be developed with other IARCs particularly with the
ILCA-World Bank collaborative projects on crop-livestock systems. This
project could also became a part of a larger donor funded project involving
several centers, For example, similar research by IITA or IRRI in the
humid and subhumid tropics and by ICARDA in the arid troplcs would add
perspective to the proposed study in the BAT.

17, Likely future course of development: (8 lines maximum)

The project will be discussed and modified accordingly before it is
gcheduled to commence in 1989, Before the project is launched, a
hypothesis paper will be written on the management practices to be examined
and their potential adoptability with regard to population denaity,
transport infrastructure, external markets, off-{arm employment, and other
economic and cultural considerations, and agroclimatic and edaphic

characteristics.
18. Availability of tralning faciity: {4 lines maximum)

This project should provide a vehicle to follow-up on our short-ters
training program on problem identification and technology assessment for
economists working in BARS, Participant involvement in this project would

be encouraged.

Project Scientist Sub-Program Leader Program Leader

m



1.
3.
4.
5,

6.

New project woder consideration

ICRISAT Beaeargh Project Qutline
Project Number:

Progrfn: Resource Management
Discipline(s)/Subprogram(s): Economics

Project Title: Dynamics of supply and demand for mandate crops.

Project Locations: ICRISAT Center
Sclentific staff:

(a) Discipline/Sub-Program Leader(s):

(b) Project Scientist(s) : Scientist-Years
Walker, T.S. o 0.25
Mueller, R.A.E. : 0.25

(c) Cooperating Scientist(s):

Production agronomists :

Crop improvement
scientists 3
Economists (CGPRT) s

(d) Supporting Staff:
Research Associate(s) : g

Fleld Asgistant(s) :
Field Attendant(s)

.0
.0
(a) Date of Start (mo/yr): 6/1988

(b) Years Revised: 1990

{c) date of completion {mo/yr): 12/1992



9. Objectives and Scope: (10 lipes maxisun)

(a) To assess the determinants of recent trends in the regional

demand for and supply of ICRISA
T ma
competitors within India's SAT and AG::.::un:::g:..nd Hhelt

(b) To assess the demand for leucaena and t -
lopment of fodder markets in India's slg’analylc he deve

{c) To evaluate how agricultural research can boztor accommodate

prospective supply and demand trends t
gpecialization, rends tovards reglonal

10, Keywords: (Maximum 7)

Market trends Mandate crops
Regional specialization Leucaena
Podder South Asia

Southeast Asia

11. Technique in brief (Methodology): {15 lines maximum)

Conventional economic techniques will be employed to address the various
interrelated issues covered in this umbrella project, They range from the
estimation of integrated demand systems to rapid rural upgtnisnl surveys of
the early acceptance of new crops such as leucsena, Analysis of aecondary
data will be complemented by field visits to producing regions expariencing
rapid shifts in area.

12. Source of Funds: ICRISAT cote and donor funding (if available).

13, Cost estimates: (Direct) 1986 1987 19

Capital (non-
recurring)

Indirect Costs

14, Land requirements (ha)

Location

15. Review of past background and present status: (20 lines max.)

ent trends in cereal area in India suggests that reglonal
:;::i:iﬁgaizgnn is increasing. Wheat has pushed out chickpea in much of
north particularly northwestern India, sorghus fs increasingly being

7



produced in Maharashtra and is declining in importance in other major
producing regions, and Maize is rapidly expazdinq Lngg Katnataka, uﬁutztn
Rajasthan, and western Madhya Pradesh. Pear] millet is declining in ared
in southern India and Gujarat, Rice is moving north and is expanding in
areas 1n eastern Maharashtra and Madhya Pradegh., With regard to end uses,
the fodder grain price ratio is increasing {n some SAT regions, We don't
know much about regional demand patterns, fodder markets, or the potential
of alternative fodder sources such as leucaena to substitute for ceral
straw in dairy production. We do know that the potential of mandate grain

legumes is likely to be constrained by demand in AGLN countzies in
Southeast Asla.

.

16. Existing linkage with other centers or research projectss {8 lines
paximum)

Staff from the CGPRT in Bogor will be involved in demand studies on ICRISAT
grain legumes in selected AGLN countries, KX.N. Murty from the Central
University at Hyderabad will collaborate as a consultant {n the estimation
of regional demand parameters. Potential linkages on the fodder market and
demand for leucaena study includes the F/FRDP network in Thailand,

Collaboration with ACIAR in Thailand has been Lnitiated on the demand for
pigeonpea. .

17. Likely future course of development: (B lines maximum)

Several of the subprojects will start as scon as visiting scientiscs,
research scholars, and/or postdoctoral feliows are recruited.

18. Availability of training faciity: (4 lines maximum)
Opportunities are emple for reseasrch scholars and postdoctoral fellows to
be involved, We envisage such fnvolvement in the subprojects on

alternative uses of sorghum and on regional  apecialization and
diversification in India.

Project Scientist Sub-Program Leader Program Leader

APPROVED

7”



1. Project Rumber RM~331(85) 1C

2. Project Title Compendium containing quantitative

characterization and interpretation
of farming systems in myjor agro~
climatic zones of BAT India.

W

« Project Scientist{s) : R,A.E, Mueller
R.P. Singh

4, Perlod covered by :  May 1986-July 1987
report {month/year) Y Y

5. Summary of Progress Report:

We have developed a detailed list of contents. We have produced
most of the tables and graphs describing the natural, economic,
an infrastructural environment of the VLS-villages, Tablee and
graphs describing cropping activities in the villages are
complete., We have developed a method of graphically representing
the averages and distribution of starting dates of cropgtng
operations and applied it to major cropping operations in three
villages. We have produced crop budgets for major cropping
activities in three villages.

6., Publications None.

7. Work plan for the next year:

A draft of the compendium will be circulated for couments and
suggestions towards the end of 1987, In this draft only the
representative farmg of one village will be described. We will
then proceed to process data for the tepresentative farms of
other VLS-villages. A final draft of the compendium (s expected
to be ready towards the end of the 2nd quarter of 1388,

4



1 Rpaject Hunber : RM-3R4(87)1c

24 Project Title * Identification of quality charag- .~

teristics of foodgrains and ollmeeds
suitsble for market grading. K

3.'Project Scientist(s) : G,R. Bhatia (ONI)

R.A.E. Mueller
R. Jambunathan

4. Period covered by
reort (month/year)

January 1987-July 1987

5. Summary of Progress Report:

DMI is supposed to .have collected samples of groundnut and
sorghum from primary assembly markets and to have analyssd the
bulk of the samples in DMI laboratories. DMI has not yat sent
samples for cross-analysis in ICRISAT's laboratories. We have
accompanied DMI staff on a sample collection tour to Mancherial
market.

6. Publications : None.
7. Work plan for the next year:

Laboratory and data analyses will begin as soon as DHI sends
samples and data,
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