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This r e p o r t  was prepared by O,, Webster, Univers i ty  o f  Arizona. The 

b a s i c  ob jec t ives  of ICRISAT as out l ined  i n  t h e  Doggett/Sauger/Cumaings 

r e p o r t  - October, 1971 are: 

'(1) To a s s i s t  t h e  var ious  na t ions  w i th in  t h e  zones described (most 

coun t r i e s  in the  d r i e r  regions o f  Africa;  and west' Pakis tan and India i n  

South ~ s i a )  t o  i nc rease  t h e i r  a g r i c u l t u r a l  production and r e a l  income of 

t h e i r  farmers ; 

(2) To provide t h e  bases  whereby t h e  increas ing  populations may no t  

on ly  b e . a b l e  t o  provide t h e  mininm food requirements f o r  su rv iva l  but,  a t  

t h e  same time, improve t h e  n u t r i t i o n a l  q u a l i t y  and balance i n  t h e i r  diets, 

and thus  be  a b l e  t o  b e  more productive members of t he  society .  

A cen te r  was t o  b e  es tab l i shed  s i m i l a r  t o  t h e  o the r  i n s t i t u t e s ,  such 

as LRRI, IITA, and CIXNT, and the site se lec ted  must conform to numerous 

s p e c i f i c  requirements ( these  a r e  discussed i n  the repor t ) .  No l o c a t i o n  i n  

Africa met t h e  s p e c i f i c a t i o n s  and only two i n  India. A l oca t ion  near  

Hyderabad was chosen. 



This Center i n  India was t o  s e h e  as ' (a) a world center  f o r  the  

improvement of sorghum, millet, pigeon peas, and chickpeas; and (b) a center  

. . to'promote t h e  development and demonstration of improved cropping pa t t e rns  
v 

and systems of farming which o p t U z e  t h e  use of human and nati-cal. resources 

i n  the low r a i n o f a l l  unirr igated,  semi-arid tropic ' .  Other pulses  a r e  - 
inpor tant  i n  these a reas  and, s ince  the  I n s t i t u t e  was establ ished,  ground- 

- nuts (peanuts) has been added. 

The planners f o r  t h e  I n s t i t u t e  recognized t h a t  &I. though some research 

f indings a t  t h e  center  'may be t ransf  e r rable  t o  o the r  a reas  3.n t h e  semi-arid 

t rop ics  t h a t  much of t h e  e f f e c t i v e  research must be conducted i n  the  ecolo- 

g i c a l  zone where Tt is t o  be applied. The repor t  r e fe r red  t o  above 

suggested four  cen te r s  of work i r r  Africa t o  strengthen the  cen te r  in India,  

namly ' (I) Alemaya i n  Ethiopia f o r ,  the highland' areas,  ' (2) Serere  i n  Uganda 
1 .  

for East Africa Area, mainly between 3,000 and 5.,000 f e e t  abo-ve sea  l eve l ,  

(3) S-ru i n  Nigeria f o r  t h e  Guinea Savanca Zone, and (4) Bambey i n  Senegal 

for t h e  Sudan Savanna Zone.' 

The Committee of Vallaeys/Webster/Doggett v i s i t e d  these loca t ions  and 

made t h e i r  r e p o r t  i n  August 1972. A t  each loca t ion  the re  i s  a major exper- 

iment s t a t i o n  servfng a l a r g e  ecological  zone. The committee envisioned 

t h z t  t h e  ICRISAT personnel would be a complement t o  t h e  l o c a l  s t a f f ,  b u t  

with regional  r e spons ib i l i t i e s .  This proposed arrangement was patterned 

a f t e r  the  arrangement made t o  loca te  personnel from t h e  ARS/USAID Major 

Cereals Project  f o r  West Africa a t  Samaru, Nigeria (1963-1973). These 

personnel became an i n t e g r a l  p a r t  of the ~ n s t i t u t e  f o r  Agriculture Research 

/Samaru aad were d i r e c t l y  responsible t o  t h e  Director. Th i s  research was 



. f u l l y  cooperative, with the s t a t i o n  .providing off i c e  space, labc-atories,  

labor ,  land, e tc .  ~t ' the  same time, the  ARS/USAID personnel had regional 

r e s p o n s i b i l i t i e s  i n  coordinatir,g research a c t i v i t i e s  i n  cereal improvement 
. . 

throughout West Africa, by organizing workshops, an exchange of visits by , 

. the s c i e n t i s t s ,  research information and germ plasm. I n  turn, t h i s  a r r a n g e  . 
. . 

m e n 1  was patterened after 'the arrangement between. the  BSDA and the  state 

Experiment. S ta t ions  which aver the  years  h s  proven t o  be  a very e f fec t ive  

and e f f i c i e n t  method o'f conducting research. The Federal personnel a r e  
. . 

placed o n  a p a r t i c u l a r  ,, s t a t i o n .  t o  take czre  of ' spec i f i c  needs which .a re  not  

being met. And a s  soon a s  t h e  s t a t i o n  is a b l e  t o  take c a r e  of this need, 

t h e  Federal support is wlth-ctrawn. The same arrangement might be considered 

. f o r  t h e  sorghum-millet program i n  M a l i .  As soon a s  t h e  National Government 

is a b l e  t o  t r a i n  and f inance i t s  own program, then a t  least some of 

ICRISAT's support can be  withdrawn. There w i l l , '  however, always be a place 

f o r  some ou t s ide  agency to  serve a s  a research coordinator between 

countrfes. This has been a funct ion of TKAT i n  French West Africa. 

The ICRISAT program f o r  Africa has not developed excatly a s  planned. 

The cen te r s  i n  Ethiopia and Uganada have not been established f o r  obvious 

reasons. Personnel a r e  Located a t  Samaru/Nigeria and BambeylSenegal. I n  

addi t ion,  i t  has been a wise move t o  place personnel i n  Mali, Niger, Sudan 

and'Tanzan3.a t o  strengthen na t ional  programs. Requests have been made f o r  

ICRISAT support i n  o ther  countries. 

The main funct ions of the ICRISAT s c i e n t i s t s  i n  west Africa are  t o  

conduct researc:h to  develop improved cu l t iva r s  and fanning systems which can 

be recommended a s  a package dea l  to  t h e  respect ive extension services i n  the 



region. I n  some count r ies ,  these  recommendations a r e  passed on t o  t h e  f i e l d  

services of  SAFGRAD (Semi-kid Food,    rain Research and Development). This 

agency i s  an of f-shoo t of ou r  Major Cereal Pro jec t ,  organized under t h e  

ausp ices  of OAU-CCTX. This is a congenial  arrangement: f o r  Mali, as wZU, be 

mentioned later. 

The ICRISAT/LW program was inaugurated i n  1976.. At presen t ,  the two 

s t a f f  a r e  P. G. Se ra f in i ,  Agronomist (1977), and John F, Scheuring (19781, 

breeder. These young men a r e  former Peace Corps Volunteers, speak f l u e n t  

French, l o v e  t h e  people  and are completely dedicated t o  t h e i r  work, If the 

job ou t l i ned  f o r  them i n  X a l i  can be accumplished, they w i l l  do it. I am 

pleased t h a t  this tean dJ.1 cont inue t h e i r  good work. They meet: r egu la r ly  

w i t h  t h e  var ious  members of t h e  Malian Government and the re  is a completely 

harmonious r e l a t i onsh ip .  A ques t ion  I always r a i s e d  a s  w e  m e t  w i th  Malian 

s t a f f  was, lfAre you pleased wi th  t h e  opera t ion  t o  d a t e  of t h e  ICRISAT pro- , 

gram and what changes would you suggest?". Tn a l l  cases ,  I rece ived  an  

afffrnative r e p l y  as t o  t h e  f i r s t  p a r t  and t h e r e  seemed t o  be  a gerieral 

consensus t h a t  t h e  genera l  scope o f *  t h e  work should remain t h e  same f o r  t he  

present.  When s p e c i a l  problems a r i s e  f o r  add i t i ona l  t e chn ica l  a s s i s t ance ,  

t he  Malian s t a f f  can draw o n  t h e  resources  a v a i l a b l e  from t h e  l a r g e r  cen t e r  

i n  Upper Volta o r  from t h e  Center i n  Ind ia ,  

An important func t ion  of t he  ICRISAT is  i n  the  f i e l d  of  t r a in ing ,  I 

v i s i t e d  five s t a t i o n s  loca ted  a t 'So tuba ,  Cinzana, Baramandougou, Barbe and 

Kopora. A t  a l l  loca t ions ,  t h e r e  is a young staff being t r a ined  t o  take 

r e s p o n s i b i l i t i e s  of conducting t h e  research  a s  d i r ec t ed  by t h e  ICRISAT 

s t a f f  . Some have been t r a ined  a t  t h e  Center i n  India and o t h e r s  'on t he  



. jobr .  A t  each s t a t ion ,  the  senior  s t a f f  member was asked to explain the  

work being conducted on the  s ta t ion .  . This gave m e  an i n s i g h t  of how they 

have been in tegra ted  i n t o  the  program. The boys a r e  a b l e  t o  take the i r  

in s t ruc t ions  and conduct t h e  experiments from seedbed-preparation through- 

t h e  analys is  of the data. A t  one s t a t i o n  I saw . the work sheets  and the  

s t a t i s t i c a l  analysis of an experiment- a l l  nea t ly  and accurately done. The 

ob jec t ive  of t h e  ICRTSAT s t a f f  is .to have competent personnel a t  each sta- 

t i o n  to elfminate much' of the  t r ave l  now required f o r  supervision. The 

s t a t i o n  personnel are being given grea te r  r e spons ib i l i ty  f o r  the  conduct of 

the work. I n  my opinion, t h i s  is essential and if mistakes are made, t h i s  

i s  a p a r t  of t h e  learn ing  process and can be excused a s  long a s  the same 

mistake is  no t  made twice. I n  our discussions wi th  s t a t i o n  s t a f f ,  we 

emphasized the importance of gaining the  confidence of t h e  l o c a l  fanners, 

learn of t h e i r  problems, and work w3th t h e  ICRISAT s t a f f  i n  planning 

experiments t,.r :get solutions.  I was to ld  t h a t  farmers visit the  s t a t i o n  

and observe the  experiments. I ra ised  t h e  question, ''What i f  a fanner 

wishes . to  have a p a r t i c u l a r  c u l t i v a r  o r  c u l t u r a l  p rac t i ce  t r i ed  on h i s  

farm?". I was t o l d  t h a t  t h e  d i rec to r  of the s t a t i o n  was not  permitted to  

work off  a s t a t ion ,  but  t h e  request  could be handled by SMGRAD i n  t h e i r  

f i e l d  t r i a l s  service.  I f u r t h e r  pointed ou t  t h a t  the funct ion of the s t a t i o n  

w a s  being accomplished i f  v i s i t i n g  farmers were impressed by some of the  

trfals, but the  s i t u a t i o n  would be ser ious i f  nothing is being done t o  

attract t h e i r  a t ten t ion .  

Agricul tural  research has been conducted throughout West Africa for a 

number of years, but s t i l l  the re  has been l i t t l e  change i n  the farming 



,opera t ions  o f  t h e  peasant  farmer, e s p e c i a l l y  i n  t h e  production of ce rea l s .  

There are numerous reasons f o r  t h i s .  One, general ly  u n t i l  r ecen t ly  t h e  

farmer has  been a b l e  t o  provide f o r  U s  own needs using h i s  t r a d i t i o n a l  
' 

1 

methods o f  farming and secondly, he  is slow t o  change i f  t he re  i s  any 

chance of r i s k  i n  n o t  providing f o r  h i s  food requirement. More important, 

in  ny opinion, research  has  not prov i ied  a "package" which, if adopted, 

will i n c r e a s e  h i s  r e t u r n  per  u n i t  of input ,  There a r e  numerous c o n s t r a i n t s  

placed on  t h e  p l a n t  breeder  working. i n  t h e  t rop ics .  After working ten  years  

i n  Niger ia  (1963-73) w e  were n o t  a b l e  t o  come up wi th  a n  improved sorghum o r  

millet c u l t i v a r ,  bu t  w e  were a b l e  t o  demonstrate t h e  p o t e n t i a l  o f  maize a s  

a c e r e a l  crop f o r  t h e  Northern Guinae Savanna reg ion  of Africa. Why h d  n o t  

f a m e r s  been growing t h e  c rop  before?  The answer i s  'two-fold: (1) l a c k  of 

s u i t a b l e  varieties, and (2) f e r t i l i z e r .  Sorghum and. millet a r e  crops  when 

i f  g r o m  on  poor s o i l s  produce a panc i e l  o r  head w i l l  produce so& grain .  

Maize, under similai: condi t ions ,  w i l l  produce nothing. C h e d c a l  f e r t i l i z e r ,  

when a v a i l a b l e  a t  a reasonable  p r i ce ,  wil g ive  a more p r o f i t a b l e  r e t u r n  . 
when placed o n  maize than sorghum o r  millet i n  t he  600-1500 imn r a i n f a l l  

. , 

region. 

John Scheuring is ve ry  knowledgeable about t h e  c o n s t r a i n t s  i n  breeding 

inproved sorghums and millet v a r i e t i e s ,  t he se  took us  ten years t o  learn 

i n  Nigeria.  

Sorghum - An improved v a r i e t y  must have t he  same cycle a s  t he  loca l s .  

P l an t ing  must b e  done A t h  thhe f i r &  good r a i n s  a'nd t he  crop must mature . 
after' t h e  r a i n s  have stopped a t  t h e  end of  t he  season, Grain maturing during 

t he  r a i n  molds quickly and becomes unfit: f o r  human food. Tha v a r i e t i e s  i n  



fn t h e  l onge r  r a i n - f a l l  a r e a s  must be photo-period s e n s i t i v e ,  t h a t  is, t h e  

p lan t ing  per iod can  vary a s  much as  a. month, depending upon vhen the  r a i n s  

begin, but  t h e  maturat ion period must b e  t h e  same t i m e ,  r ega rd l e s s  of t h e  

time of  p lan t ing ,  A de lay  i n  p lan t ing  is a problem during t he  r a i n s ,  v 

because the seed l ings  are s u b j e c t  t o  heavy .a t tacks  from shoot f l y .  Some 

progress  has  been made in f ind ing  sources  of germ plasm with some t o l k a n c e  

t o  seed molds and shoot  f l y .  The v a r i e t i e s  must be r e s i s t a n t  t o  t h e  d i s ea se s  

and i n s e c t  p e s t s  i n  t h e  area. For tunately ,  good r e s i s t a n c e  is  p re sen t  i n  

l o c a l  v a r i e t i e s ,  due t o  c e n t u r i e s  o f  n a t u r a l  s e l ec t i on ,  We have t r i e d  pro- 

ducing s h o r t e r  p l a n t s  of l o c a l  types, which could be  planted i n  higher  p l a n t  

d e n s i t i e s  w i t h  f e r t i l i z e r .  Such material w i l l  g ive  improved y i e l d s ,  pro- 

vided t h e  r a i n s  a r e  normal.. I f  t h e  r a i n s  s top  ear ly ,  t h e  heavy vege t a t i ve  

growth u s e s  t h e  a v a i l a b l e  mois ture  an6 t h e  crop: soon goes i n t o  drought 

stress and f a i l s ,  The peasant farmer avoids  t h i s  ca tas t rophe  by p lan t ing  

i n  hills three, or f o u r  f e e t  apa r t ,  so t h a t  each p l a n t  has a l a r g e  sur face  

area t o  draw on f o r  nois ture .  Witch weed ( s t r i g a )  is a p a r a s i t i c  p l a n t  

found throughout Afr ica  and India .  Mahy v a r i e t i e s  f a i l  when grown i n  f i e l d s  

in fes te i l  w i th  t h i s  weed, ICRISAT personnel have been a b l e  t o  i d e n t i f y  

sources  of r e s i s t a n c e ,  In  t he  pas t ,  breeders  have developed good v a r i e t i e s  

only t o  f i n d  upon r e l e a s e  t h a t  t h e  g r a i n  q u a l i t y  d i d  n o t  meet t h e  consumer 

requtrements ,  Dr .  Scheuring and h i s  s t a f f ,  have been working w i t h  D. L. 

Rooney, College S ta t ion ,  Texas on q u a l i t y  s tudies .  A mtcro-technique bas  

been developed f o r  quality determinat ion f o r  making tc ( l o c a l  food) 

r equ i r i ng  only 20 grams of g ra in ,  thus  making i t  poss ib l e  t o  sample g ra in  

from s i n g l e  heads. The ICRISAT s t a f f  have made a survey of t h e  sorghums of 



Mali and know t h e  c h a r a c t e r i s t i c s  requi red  by t h e  farmer. A t  p resen t ,  t he  

p l an  is t o  test a number of l o c a l  and int roduced v a r i e t i e s  and i d e n t i f y  t h e  

ones which g i v e  t h e  most, s t a b l e  y i e l d s  i n  d i f f e r e n t  environments. 

I n  add i t i on  t o  developing adapted v a r i e t i e s ,  D r .  Scheuring i s  inves t f -  

ga t i ng  t h e  p o t e n t i a l  o f  hybrids. Many people  have suggested t h a t  hybrids 

have no p l ace  in peasan t  agriculture. '  Dr .  Scheuring arid I do n o t  share 

this view. Hybrid acceptance by peasant farmers has  been demonstrated i n  

Kenya, where a s  many a c r e s  of maize are planted by the  peasant farmer a s  t h e  

large farmer. For  hybrid  acceptance it must r e a l l y  b e  super ior  - a new 

model i n  which t h e  y i e l d  advantage can b e  seen, and n o t  r e q u i r e  a sophis t i -  

c a t ed  a n a l y s i s  t o  demonstrate improved' y ie ld .  Scheuring has made a good 

start a t  developing hybrids  us ing l o c a l l y  adapted germ plasm. The y i e l d  

advantage cf hybrid's h a s  been demonstrsted i n  the USA, when the  hybrids  a r e  

grown under a range of  environmental condit ions.  . 

One c r i t e r i o n  .Pr t h e  success of hybrids  is  f o r  seed production t o  b e  

i n  t h e  hands o f  commercial seed producers. Scheuring believes t h a t  t h i s  is 

a p o s s i b i l i t y  i n  Mali.. The developme& of  t h e  disease ,  e rgo t  on t he  s t e r i l e  

female p l a n t s  i n  Nigeria,  would l i m i t  seed production i n  Nigeria. 1 was 

assured  t h a t  t h i s  d i s e a s e  was n o t  p resen t  i n  Mali. I f  t h i s  d i s ea se  should . .  

become a problem, then seed production would have t o  be confined t o  irti- 

ga ted  areas during t h e  d r y  season, when e rgo t  does no t  develop. 

Millet - P e a r l  m i l l e t  is  t h e  predominant c e r e a l  crop i n  t he  region of 

less than 600 mm of  p rec ip i t a t i on .  Our tour  of Mali took u s  through t h i s  

a r e a  and i n  genera l  t he  crop looked good. Based on my experience working 

w i t h  m i l l e t  i n  Nigeria,  I be l i eve  more rap id  progress can be  made i n  millet 



. t h a n  sorghum, This crop is  as vulnerable  t o  s t r i g a  as is sorghum, b u t  t h e r e  

is apparen t ly  some r e s i s t a n c e  i n  some Malian populations,  A major f a c t o r  

which reduces mil le t  y i e l d s  i s  t h e  d i sease ,  downy mildew, Resistance t o  

t h i s  d i s e a s e  is a l s o  p re sen t  i n  t h e  l o c a l  mi l l e t .  Smut doesn't appear t o  ' 

be the probl= as it is i n  Niger ia , .  

There are two types  of p e a r l  millet being grown i n  West Alrica. A day 
, 

n e u t r a l  type, which when planted i n  May w i l l  mature i n  August, and a photo- 

s e n s i t i v e  type, which &hen pranied i n  May w i l l  mature i n  September-October. 

Seed weathering is n 0 t . a  f a c t o r  i n  m i l l e t  as i n  sorghum and s i n c e  t he  seed 

has a post-harvest  dormancy i t  w i l l  no t  germinate i n  t h e  "head" when exposed 

t o  a r a y  per iod when mature. Mfllet, i n v e s t i g a t i o n s  by ICRISAT have shown 

t h a t  e l i t e  germ plasm is genera l ly  not: t r ans fcxab le  from country t o  country, 

b u t  t h a t  a l l  t h e  germ plasm required f o r  a given a r e a  can be  found by 

iubreeding i n  local. popda t ions .  After developing e l i t e  inbreds,  these  can  

be e a s i l y  recombined t o  produce syn the t ics .  Good s y n t h e t i c s  have a l r eady  

been developed i n  Senegal, Niger and Nigeria,  and i t  should be  pos s ib l e  t o  

do t h e  same f o r  Mali i n  f o u r  o r  f i v e  years.  

Hybrid millets a r e  a p o s s i b i l i t y  and a s  e l i t e  inbreds  a r e  developed 

they should b e  preserved as p o t e n t a l  parents.  

F inger  m i l l e t  (Eleusine Coracana). T h i s , i s  a new crop f o r  M a l i  and 

y i e l d s  of 1700 kg/ha were harvested from some trials, It appears t o  b e  b e s t  

adapted t o  heav ie r  s o i l s  i n  low a reas  where t h e r e  i s  a good moisture supply, 

Scheuring wr i tes ,  'Although i t  is unacceptable i n  t h e  major food systems it 

makes' s u i t a b l e  g rue l ,  Eleusine could be succes s fu l ly  introduced as an , 

'emergency crop s ince  g r u e l  i s  a common food dur ing hungry seasons and years ' .  



Plans  a r e  be ing  made f o r  f u r t h e r  t e s t i n g  and pos s ib l e  re lease .  
, 

Other millets have been t r i e d ,  bu t  show no po t en t i a l .  

Grain legumes. Cow peas a r e  genera l ly  in tercropped wi th  sorghum and - 
millet. The p l a n t s  are wide spaced and y i e ld s '  pe r  u n i t  a r e a  are low. The 

crop  does provide a n  e x e l l e n t  p r o t e i n  supplament t o  t h e  c e r e a l  g r a i n  used 

f o r  human food and t h e  forage  is c a r e f u l l y  preserved foie f eed  f o r  t he  l ive 

s t o c k  (cattle, skeep). Seed set on cowpeas i s  reduced by i n s e c t s  (thripo). 

The more dense t h e  stand,  t h e  g r e a t e r  t h e  loss .  Therefore, one seldom sees 

t h e  c rop  p lan ted  i n  pur.e stands.  It has been demonstrated in Nigeria  t h a t  

y i e l d s  zre g r e a t  enough i n  pure  s t ands  t o  merit a spray  schedule t o  cont ro l  

t h e  i n sec t s .  , 

Pigeon peas is a crop sponsored by ICRISAT. This  i s  a major crop i n  

India ,  b u t  ha s  never "caught on" i n  w e s t  Africa.  The c rop  is  grown on the  

experbent s t a t i o n ,  Mokwa, Niger ia  and t h e  only market f o r  the seed* i s  t o  

t h e  people from India .  Perhzps t h i s  i s  due t o  t he  f a c t  t h a t  peanuts pro- 

vide much of the vege tab le  p r o t e i n  requirements o f  t he  people. We saw good 

p l o t s  of pigeon peas on t h e  exper iment ' s ta t ions  and t h e c r o p  has  been 

int roduced and accepted b y  the s t a t i o n  s t a f f  a s  a food. I would suggest  

t h a t  a group of v a r i e t i e s  b e  t r i e d  t o  f i n d  one nore  adapted than the  one 

3 v a r i e t y  i n  the trials. 

Farming sys'te?rs. An b p r o v e d  c u l t i v a r  w i l l  no t  respond t o  i t s  f u l l e s t  

un l e s s  grown under a favorab le  environmental condition. The phase of work 

descr ibed a s  farming systems is designed to  de f ine  those condi t ions .  

I was pleased  t o  learn t h a t  about 30 percent  of t h e  farmers i n  Mali 

depend upon animal t rac t ion .  If t h i s  is a measure of a g r i c u l t u r a l  



.advancement, I would guess t h a t  farmers of Mali exce l  those  i n  o the r  west  

Afr ican  countr ies .  Such equipment does make i t  poss ib l e  f o r  a fanner  t o  

till more l a n d  than Sf t h e  work Is done by hand. I was t o l d  t h a t  only a 

p a r t  of t h e  a r a b l e  l a i d  i n  Mdli is  being farmed. Based on my observation,, 

however, on a four-day-tour 1 concluded t h a t  t h e  b e s t  o f  t he  a r a b l e  land is  

being fanned and t h s  remainder is marginal. A farmer w i t h  animals must 

provide f o r  t h e i r  c a r e  and feed. The f eed  c o n s i s t s  of pas tur ing  on g ra s s  

i n  waste land, and of sorghum and m i l l e t  s tover .  I was t o l d  t h a t  co t ton  

seed sells a t  a preniun t o  condi t ion c a t t l e  be fo re  f i e l d  work begins. 

Mali has  a n  agency, Nechanism Agricole w i th  Drunani Zerbu as d i r ec to r ,  

which develop ox  drawn farm equipment. We m e t  Jean  Har i e  Togo, a n  ICRISAT 

t r a i n e e  who had j u s t  re tu rned  from Tndia and was t o  develop prototype equip- 

ment. Th is  work u i l l  b e  under t h e  guidance o f  Phil Sera f in i .  

ICRISAT o p e r a t e s  under t h e  mandate t h a t  in te rc ropping  be a par t ,  per- 

haps t h e  major of its farming sys  t Qls p ro j ec t .  

Sorghums and millet in Mali aze  gene ra l l y  in tercropped wi th  cowpeas. 

The cowpea seed provides a n  important p ro t e in  supplenent t o  the  people's 

d i e t ,  t he  forage  i s  used f o r  animal feed  and t h e  n i t rogen  l e f t  i n  the  s o i l  

i s  b e n e f i c i a l  t o  t h e  succeeding crop. I was t o l d  t h a t  one method of plant-  

i n g  cowpeas was t o  c o l l e c t  t he  weeds when hoeing t h e  f i e l d  and p l ace  then 

over  t he  h i l l  of  newly planted seed t o  serve a s  a mulch. The following 

year sorghum o r  millet is planted on t h i s  spot.  The farmer probably does 

not. app rec i a t e  why h e  fol lows t h i s  p rac t ice ,  b u t  h e  knows he g e t s  a favor- 

a b l e  response from both  crops.  Pigeon peas a r e  being t r i e d  as a legume i n  

t h e  i n t e r c rop  system. Some work should be done on p l an t  populations a s  w e l l  

as v a r i e t i e s  i n  t h i s  sytem. 



Toposequence t r i a l s  were included i n  Cinzana, Barbe and Baramendougou 

in 1980. This  involves  a series of uniform t r e a t s e n t s  down t h e  s l o p e  of a 

f i e l d .  Usually t h e  top of  t h e  s lope  i s  a la ter i te  cap and t h e  s o i l  

becomes deeper down t h e  s lope,  Rain on these  caps causes an  e ros ion  T 

problem on t h e  su r f ace  s o i l  o r  may run  underneath and create a water  logging 

problem. Fanning systems develop the-bes t  cropping p r a c t i c e  f o r  t he se  

A s  t h e  work progresses ,  simple r o t a t i o n s  should b e  devlsed which 

i nc lude  d a t e s  of p lan t ing ,  cropping sequences, p l a n t  populations,  and t h e  
. - 

u s e  of chemical f e r t i l i z e r .  Sorghums a r e  more responsive t o  f e r t i l i z e r  

t han  m i l l e t ,  b u t  trials should b e  planned f o r  each. For yea r s  t h e  r o t a t i o n s  

used a t  IAR/Samaru/Nigeria were designed t o  study production using g ra s s  

fallow and some barn yard manuroo Yie lds  were genera l ly  r e l a t i v e l y  low, 

w i &  g r a s s  fa l lows  and b e t t e r  when manure was applied.  Af te r  years* of work 

with barn  yard manure, i ts  nerits were es tab l i shed ,  but: t h e  peasant  farmer 

had no way of getting such f e r t i l i z e r .  I n  t h e  mid-19601s, the r e sea rch  

emphasis was changed t o  one o f  designing experiments t o  determine t h e  most 

economic response from continuous cropping. A s  populat ion increases ,  land 

becomes more of a premfun, 

S t a t i o n '  Developnen t, The development of t h e  l fa l i an  Semi-Arid Zone 

Research Center nea r  Cinzana i s  a major undertaking. This  i s  a j o i n t  ven- 

t u r e  between t h e  governnent o f  Mali, USAID, and Ciba-Geigy Foundation. The 

s t a t i o n  has  t h r e e  b a s i c  eco log ic  types represen t ing  v a s t  a r e a s  of Mali. 

Two l a b s , " a  s to r age  bu i ld ing  and several, ou t  bu i ld ings  have been completed, 

Houses w i l l  be b u i l t  soon. The s t a t i o n  d i r e c t o r  w i l l  be D. Nyangodo, who 



is completing h i s  Ph.D. degree i n  France. The development of t h i s  s t a t i o n  

should b e  c a r e f u l l y  planned, wi th  p a r t i c u l a r  a t t e n t i o n  given t o  cropping 

sequences and breeding. The first p lan t ings  w i l l  be made i n  1981 and i t  

w i l l  t ake  t ime t o  develop a complete program. l 

Outreach. The SiZGARD p r o j e c t  of f i e l d  t r i a l s  is a congenial  arrange- 

ment f o r  extending t n e  research  f i nd ings  of ICRISAT. f understand that over 

60 f i e l d  trials were planted i n  1980. These two agencies  'work wi th  t h e  

Malian extension senr ice .  It seems t o  m e  t h a t  wi th  t he  a g r i c u l t u r e  research  

and ex tens ion  s e r i v c e  and responsive farmers operat ing i n  Nal i ,  t h a t  w e  - 
should see a s i g n i f i c a n t  advancement i n  crop production i n  Mali. Some 

coun t r i e s  worry about  what t o  do w i th  t h e  surplus.  1 was to ld  t h a t  t h e  

Hal ian peasant  farmer p lans  to  s t o r e  up a seven-year food supply. There i s  

a problem i n  some w e s t  M r i c a n  coun t r i e s  of absorbing a su rp lus  of g r a in  a t  

a p r i c e  p r o f i t a b l e  t o  the farmer. . . 
Fur the r  reconnnendations. The ICRISAT program is  going forward as out- 

l i n e d  i n  t h e  P r o j e c t  Paper, June, 1979. The two s e n i o r  ICRISAT s t a f f  a r e  

performing i n  accordance with  t h e i r  job desc r ip t i ons  (pages 10-11). I have 

v i s i o n s  t h a t  t he  Malian program could become a model f o r  o the r  developing 

count r ies ,  1 don't  f o r s e e  any great "Green Revolution", but  wi th  t he  t e a  

approach, ano ther  f i v e  yea r s  should see 'package d e a l s t  a v a i l a b l e  f o r  t he  
. . 

farmer. 
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