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I. PROJECT EVGU-ATJON BACKGROUND 

A. In t roduct ion  

Beginning i n  l a t e  1973, t h e  IBRD provided emergency, drought-rel ief  
funding t o  inc rease  a g r i c u l t u r a l  production on 2000 hectares  of Niger 
River f lood p l a i n  i n  t h e  Gao Region. Funding which t o t a l l e d  $387,500 
ended i n  December 1975. Since i n t e r n a l  regula t ions  prohibited IBRD from 
providing f urcher funding as a f ollou-on t o  emergency r e l i e f ,  t h e  Malian 
government asked USAID f o r  a s s i s t a n c e  t o  continue and expand what had 
begun so  auspiciously.  

Responding t o  t h e  Malian request ,  USAID/Bamako f i e lded  a Pro jec t  Review 
Paper team, a P ro jec t  Paper team, and l a t e r  a P ro jec t  Paper r e v i s i c n  team. 
This process  began in January 1975 and t h e  P ro jec t  Paper was completed in 
f i n a l  farm i n  J u l y  1976. USAID funding began i n  f i s c a l  year 1977 and was 
extended once t o  run through June 1981 f o r  a t o t a l  amount of $3,878,000. 

Evaluation of t h e  t echn ica l ,  economic, administrat ive,  soc ia l ,  and 
environmental a spec t s  of Action Riz-Sorgho was begun by t h e  Regional 
Economic Development S e l v i c e ~  0 f f i c e . f o r  West Africa and by USAID/Bamako 
s t a f f  i n  December 1980. The evaluat ion  w i l l  he lp  determine whether 
Amrrlcan a s s i s t a n c e  t o  t h e  p ro jec t  should continue f o r  an a d d i t i o n a l  
period of t i m e  o r  i f  funding skild cease  In June. 

* ...L 
Thus f a r ,  evaluation team mem6ers hue made t h r e e  f i e l d  t r i p s  t o  Gao_ and 
t h e  p r ~ j e c t  agronomist i s  now on site. This  r epor t  summarizes t h e  results -- 
of t h e  evaluat ion  t o  d a t e  and s e t s  f o r t h  sone recommendations f o r  , 

+ considerat ion.  & 

B, The Action Riz-Sorgho ~ r o j e ~ t  Goa' 

An increased s tandard ,of  l i v i n g  and n u t r i t i o n  f o r  t h e  population of t h e  
(then) S ix th  Region of Mali was t h e  s t a t e d  goal. 

C. The Pro jec t  Purpose 

The purpose was two-fold: (1) t o  i n c r e a s e  c e r e a l  production in t h e  
ch ron ica l ly  g ra in  d e f i c i t  Gao area;  (2) t o  introduce the  farmers i n  t h e  
a rea  t o  t h e  concept of technological  development. 

D. I n p u t s  

Money and technical  exper t i se  were thought t o  be what it wodd*r:rake f o r  
t h e  p r o j e c t  t o  achieve success. !Chus, c a p i t a l  was t o  be f u r d z h e d  for:  

- r e p a i r  or s u h e r s i b l e  d ikes  surrounding 5000 hectares  - const ruct ion  of insubmersible d i k e s  - l n s t s l l a t i o n  of f i s h  and water con t ro l  s t ruc tu res  - purchase of improved seed - purchase of hand t o o l s  - c r e a t i o n  of a. f i e l d  a g r i c u l t u r a l  research s t a t i o n  - support of t h e  technica l  and admin i s t r a t ive  s t a f f  t o  vu lga r i ze  
improved a g r i c u l t u r a l  techniques including t h e  use of se l ec ted  
seed, fungicide, and f e r t i l i z e r .  



E. Projected Outputs 

with the construction of insubmersible dikes and repa i r  of already-exist ing 
submersible dikes,  it was expected t h a t  a subs tan t i a l  increase  in protected 
hectaxage would r e s u l t  in higher y i e l d s  and greater  overa l l  production. 
Animal t r ac t ion ,  f e r t i l i z e r ,  fungicide,  and se lec ted seed v a r i e t y  
demonstrations were t o  c o n s t i t u t e  t h e  improved technology expected t o  
increase production. A t  t h e  end of t h e  funding period, t k e  p r o j e c t  was 
supposed t o  have achieved: 

(1) the  construction of insubmersible d ikes  with water and f i s h  c o n t r o l  
gates and screens protect ing 5000 hectares  of flood p l a i n  planted 
i n  r i c e  y ie ld ing 1300 kilograms per hectare  (up from 550); 

(2) the  manual r epa i r  of submersible d ikes  along with i n s t a l l a t i o n  of 
water control  gates  and f i s h  ecreens t o  p ro tec t  an add i t iona l  5000 
hectares of flood p l a i n  planted i n  r i c e  y ie ld ing 900 kilograms per 
hectare  (up from 550); 

(3) sorghum y i e l d s  averaging 600 kilograms per hectare  (up from 450) on 
a t  l e a s t  3300 hectares  through furnishing improved seed and teaching 
b e t t e r  methods of cu l t iva t ion ;  

(4) annual demonstrations of t h e  improved technology mentioned above 
performed by project  e x t e n d o n a g e n t s  in every village included in 
t e r r t t o r y  served by Action Ztl-orgho; 

" - 
(5) the  introduction of new seed v a r h t i e s  and b e t t e r  $arming p r a c t i c e s  

t o  10,000 farmers; 
b I 

(6) an overa l l  increase  of 3750 'tons of c e r e a l  production per year in  
Gao area which would e f f e c t i v e l y  reduce t h e  amount of food g ra ins  
imported t o  Gao,, , . - 

F. Intended Benef ic iar ies  

According t o  t h e  Project  Paper, the primary benef i t s  were t o  go t o  
approximately 140,000 gra in  consumers comprising some 20,000 poor farm 
famil ies  i n  t h e  Gao Administrative Region. 

Secondary benef i t s  were t o  be derived by l abore r s  who were t o  be paid  
fo r  repai r ing submersible dikes o r  f o r  working o n l h e  construction of 
water con t ro l  gates  o r  f i s h  screens. 

Women were, i d e n t i f i e d  as p a r t i c u l a r l y  important benef ic iar ies .  The 
introduction of t h e  technology would, it ,=s sta ted ,  "decrease t h e  s p e c f f i e  .. 
demand f o r  women labore r s  during c e r t a i n  production s tages  (primarily weeding) .. ." since chanical  herbicides and mall mechanical weeders would t ake  t h e  
place of haad labor.  Moreover', such a decrease in t h e  demand f o r  l abor  would 
allow women t h e  freedom t o  pursue % m e  gardening, handicraf ts ,  o r  o ther  econ- 
omic a c t i v i t i e s  which could increase  farm family income" (PP, p. 11). 



(1) Insubmersible d ikes  protec t in i f1310 hectares  of r i c e  polders on t h e  
flood p l a i n s  adjacent  t o  Tacharane and Gargouna have been constructed. 
The projec t  has thus  missed i t s  goal  In t h i s  regard by 3690 hectares .  

, = 
(2) Repair of f lood gates  and f i s h  scretme serving about 1000 hec ta res  

has been undertaken but no numbers a r e  ava i l ab le  which i n d i c a t e  h a w  
much a c t u a l  repair has been achieved nor how mavy polders  af fec ted .  
The p ra jec t  remains f a r  shor t  of  i t s  goal of r e h a b i l i t a t i n g  
tzsaditl.onal d ikes  p r o t e c t h g  5000 hectares  of land. 

" (3) Sorghum was sown t h i s  year (1980-81) on 3676 hec ta res  of which 3374 . 
were harvested. This surpasses t h e ' p r o j e c t  goal of 33CO. 

(4) Average sorghum y ie ld  per  h e c t a r e  t h i s  year (1980-81) was 444 k i lo -  
grams. Highest y i e l d s  were achlwed i n  t h e  1978-79 season, r epor t ed ly  
512 kilograms pe r  hectare.  This fai ' . ls shor t  of t h e  pro e c t  R O ~  of 1 an averhge per  hectare  sorghum y i e l d  of 600 kilograms. ( ) ,Thus, ,:. 
t h e  p ro jec t  has  had no impact whatsoever on sorghum y i e l d  pe r  hectare.  

(5) To ta l  sorghun production t h i o  s m s o n  (1980-01) was more than doublh 
t h a t  of the previous year--1932 tons versus 851 tons. The 1979-80 
season had here tofore  been t h e  b e s t  production year. 

4- 

(6) To ta l  r i c e  production has .each year since 1976 accept f o r .  t h e  
d i s a s t r o w  season of 1979-50. i2) Prod~:ction f i g u r e s  in tons  are: - .. - 

1976-77 4295 C I 

1977-78 4776 
1978-79 6173 
1979-80 2828 . 

-..-- .- .- 
0.I . - --- 

1980-81 f igures  were not  ye t  a v a i l a b l e  when evaluation personnel 
v i s i t e d  t h e  p ro jec t  area. 

(7) Hectarage planted with se lec ted  r i c e  seed v a r i e t i e s  increased by 65% 
in 1977-78 but  t h e  1979-80 season had decreased t o  1976-77 l eve l s .  

(8) An o f f i c e  bui ld ing has been constructed. The bui ld ing provides space 
f o r  . a l l  Gao-based administrar.ive and agricultural .  ,petsonnel. - 

(9) A rice research aad seed ~ ~ : ~ l t i p l i c a t l o n  s t a t i o n  is under const ruct ion ,  
at Bagomdie,. seven kilometers sorrth of Cao, and is  projec ted  t o  b e  
opera t ional  by June 1981. 

C 

1 

(10) Three Malian agronomists r e c ~ i v e d  -eleven weeks of  s t a t e s i d e  t r a i n i n g  
in a g r i c u l t u r e  ,and extension mothods, Coulibaly, Togola, and 
D j  emd5 (management course) . 

(11) Some demonstrations of c u l t i v a t i o n  using animal t r a c t i o n  have taken 
p lace  a t  each sec to r  headquarters. Whether they weae profess ional ly  done 
has been questioned by some farmers. 



(12) Project  extension personnel t h e o r e t i c a l l y  work with approximately 
6k00 farmers. I f  t i l t s  i s  cor rec t ,  theproject  has f a l l e n  3600 ehort 
of i ts  goal of working d i r e c t l y  with 10.000 farmers, The evaluation EL 

.-team believes tha t  t h e  f i g u r e  of 6,400 represents  the  number of L 
farmers who work i n  t h e  geographical a reas  f u l l y  covered by ARSG 
and, 'if this i s  indeed t h e  case,. t he  number of farmers a c t u a l l y  
touchcd by the  p ro jec t  i s  f a r  less than 6,400. 

4- 
(13) Support i n  the form of- $600,000 i n  earth-wing equipment given t o  

OTER. The construction brigade of OTER which did a fine job of 
bullding the d ikes  a t  Tacharane and Gargouna gained .further experi 
ience in the  planning, execution.. and ' logdst lca l  suppmt' necessary 
t o  achieve such const ruct io i .  .- "- -- . . . 

111. ASSESSMENT. O_F PROJECT -w,J.qIm* '- 

A. xesbair_all 

Here, ft i s  f i r s t  necessary t o  examine severa l  important assumptl.ons, 
bnth e x p l i c i t  and impl ic i t .  on which p ro jec t  euccess depended. The project  F; 
planners believed that :  

(1) "the kingpin of t h e  proposed in tervenr ion f o r  r i c e  improvement is t h e  
construction of permanent, insubmersible dikes which w i l l  a s su re  a 
complete control  of water flow i n t o  the  protected areas." (p. 4)  
The dikes were t o  be constructed with s l u i c e  gates  and f i s h  screens, 
t h e  l a t t e r  t o  keep r i c e  p h n t - e a t i n g  f i s h  out  of t h e  dik* perimeters. - *..A 

(2) complete control  of t h e  e y oT river w g t k  i n t o  the  p e r i m e t e ? ~  - 

would allow farmers "to t r ansp lan t  nursed seedlin-gs with t h e  r i s i n g  
water r a the r  than broadcast seed and have t o  depend on .uncertain 
rainsl ' to nur ture  t h e  plant$ .unt i l  t h e  r i v e r  flooded th'e perimef ere 
land. The i n t e n t  was t o  open t h e  s l u i c e  gates  only d f t e r  t h e  r i v e r  
had begun t o  r i s e  and only enough t o  allow a water rise in t h e  
perimeter of apout one cent imeter  d8il.y u n t l l  t h e  t r ansp lan t s  had 
taken root  and tliree zentimetcrs d a i l y  thereaf ter .  

(3) farwers would recognize and adopt t h e  ef f ic iency of t h i s  method- 
both in terms 02 g rea te r  y i e l d s  through, for  example, appropr ia te  
p lan t  spacing and a l s o  a guaranteed crop. 

(4) t h e  method would el iminate t h e  need f o r  supplementary pump i k i g a t i o n  
t o  help the  r i c e  survive t h e  pre-flood period i f  the frequency and 
d i s t r i b u t i o n  of r a i n  was inadequate. 

(5) farmers would adapt t h e  use of se iec ted,  recoatmended seed which, it 
' 

was f e l t ,  would out-perform l o c a l  varieties. 

(8) farmers. adapting t h i s  method, would alter t h e i r  t r a d i t i o n a l  agronomic 
ischedulc, since t h e  proposed method ca l l ed  f o r  p lant ing rice sir. 
weeks l a t e r  than is the  current  pract ice .  

(7) farmers prefer  t ransplant ing t o  broadcasting s ince  t h e  latter demands 
t h a t  hard ground be worked with a hoe at  cl )?otter time of t h e  year. h 

There are a number. of problems posed by. these  assumptions. 



F i r s t  and p a r t i c u l a r l y  c r i t i c a l  was t h e  l ack  of under~tanding of t h e  
t r a d i t i o n a l  system of cul t ivat ion.  This  was e s s e n t i a l l y  ignored by t h e  
planners. The implications of t r ansp lan t ing  only a8 the flood rises 
and thus  moving the  agr icu l tu ra l  ca lendar  back by six  weeks are t e 1 l j . n ~ .  
This suggests t h a t  transplanting would take  place over a period of severa l  
weeks, i.e., u n t i l  the  flood reached a l l  a reas  3.a t h e  unleveled perimeter. 
Low spots  would be planted f i r s t ,  then t h e  next lowesz, and s o  on u n t i l  
the  e n t i r e  perimeter w a s  planted. Th i s  i s  t h e  only way p lan t ing  could 
be accomplished, yet  by euggesting that t h e  fanner t ransplant ,  t h e  PP 

. seems t o  imply t h a t  land level ing vould have been accomplished a t  t h e  
same time t h a t  the  dikes were constructed.  Nowhere in t h e  PP i s  t h i s  r 

), problem touched. 

The evaluation team estimates t h a t  t h e  average cycle of l o c a l  r i c e  
v a r i e t i e s  is 150-160 days. The r e c e n t l y  ar r ived project  agronomist, 

L 

Dat Van Tran, estimates t h e i r  cyc les  t o  be 180 days. B e a r  in mind t h a t  
the  l o c a l  production system incorporates  some s i x  weeke of r a i n f a l l  i n t o  
t h e  growing cycle. Using the  cyc le  o f  150-160 days and considering t h a t  
broadcasting is done about June15, we can deduce t h a t  t h e  r i c e  harveet  
begins about Decenber 15. The evaluat ion team noted t h a t  by January 15 
t h e  harvest  was e n t i r e l y  complete. The r i c e  harvest  thus  demenda two-four 
weeks of t h e  farmers' t i m e .  

The methods suggested by t h e  p ro jec t  planners, on t h e  o the r  hand, would 
have farmers move t h e i r  harvesmrback by six weeks because plant ing would 
have been done six weeks l a t e r  y u i l .  Thio would have several 
consequences. F i r ~ c ,  t h e  harvest  i t s e l f  *uld be extended over a l h g e r  
pertod of time because maturity would-be reached a t  Cifferent  times. The 
b i r d s  would a r r i v e  in fo rce  a s  ha crop was maturing 'and, a ~ c o r d i n g l y ,  
t h e  f i e l d s  w a l d  be l i k e l y  t o  s kf f e r  g rea te r  l o s s e s  t o  b i rdr .  Because 
t h i s  period would coincide with 'the co ldes t  period of t h e  year, people 

m 

would be l e s s  l i k e l y  t o  be  out in b o a t s  t o  scare b i rds  away from t h e  rke.  
Moreover, working i r r . the  r i v e r  dur ing t h i s  very cold period would subject  
people t o  illness brought on by t h e  cold weather. The harvest process . . 
i tself-gathering,  beating. winnowing, t ranspor t ing t o  storage--would be 
l i k e l y  t o  ca r ry  over wel l  i n t o  February and perhaps even t h e  month o f  
March. Thus, i t  would c o n f l i c t  w l t h  t h e  preparation and plariting of 
sorghum f i e l d s ,  normally begun about January 15. There could b e  c o n f l i c t  
with cattlemen and t h e i r  herds r e t u r n i n g  from d i s t a n t  pas tures  and water 
holes  t o  graze and water a;!ong t h e  r i v e r  through the  dry season. Adult 
males ~ u l d  be  leaving t h e  a rea  t o  go o f f  in search of dry season employ-' 
ment. And a f i n a l  consideration might be t h e  f a c t  t h a t  t h e  r i c e  m u l d  bC 
ready t o  market long a f t e r  t h e  t h e  when people need money t o  pay t h e i r  
taxes. These must usually be paid by January 1 and fakm famil lee  a r e  
obliged t o  seU a portion of t h e i r  rice harvest t o  rair9e t h e  necessary , 
money. It i s  clear that the  new method would demand more ltlbor from t h e  - 
farmer than does t h e  t r a d i t i o n a l  method. Perhaps farmers would d e w  t h e  
p o t e n t i a l  f o r  increas ing y ie lds  as rmough of a j u s t i f i c h t i o n  f o r  adopting 
t h e  suggestad methods, but r e s u l t s  ueen do no t  seem t o  bear this out. 
Few, i f  any, fanners  have adopted the new scheme. 

It seems t h a t  i f  t h e  i n t e r i o r s  of t h e  perimeters had been leveled,  t h e  new 
method would be  feas ib le ,  given a l s o  a shorter-cycle r i c e  v a r i e t y  which 



had proven i t s e l f  i n  t h e  Gao area.  It is  c l e a r  t h a t  con t ro l l ing  the  
flood en t ry  i n t o  t h e  perimeters by t h e  const ruct ion  of unsubmersible 
dikes with appropr ia te  gates and screens  was not  t h e  key t o  e i t h e r  
assur ing o r  inc reas ing  r i c e  production. The conception of t h e  dikes a s  
the  "kingpin" of t h e  proposal was inherent ly  wrong. So was t h e  
r e j e c t i o n  of motorized water pumps. 

Let us review t h e  technica l  p o s s i b i l i t i e s  t h e  design team had t o  choose 
from. The SATEC repor t  refer red  t o  i n  t h e  P ro jec t  Paper suggested four 
d i f f e r e n t  p o s s i b i l i t i e s  f o r  development in t e rven t ions  in t h e  Bourem- i 
An~ongo corr idor .  It behooves us t o  t ake  a b r i e f  look at t hese  a s  w e l l  
a s  t h e  suggestions of the  ARSG agronomist Dat Van Tran. I n  addit ion,  
we w i l l  examine what t h e  PP'bpted f o r  i n  l i g h t  of  t h e  SATEC suggestions, '' 

Last ly ,  we w i l l  look a t  t h e  experieuce i n  Niger with r i c e  perimeters 
along t h e  r i v e r .  

The SATEC study described four improvements t h a t  might be  considered 
f o r  f inancing t o  inc rease  agricultural production i n  t h e  Seventh Region. 
Br ief ly ,  these  were: 

Support t h e  t r a d i t i o n a l  system, t h a t  is, t h e  areas of hand-built 
dikes,  but  bui ld  small d ike  openings and f i s h  grills, and provide 
small water pumps and handtools, such as picks,  shoevels, wheel- 
barrows, and such; - 
With machinery, bui ld  suhmewible dikes with openings and grills, 
and provdde small  water pumps; - - - 
Build insubmersible dikes with o E i n g s  and g r i l l s ;  and provide 
small water  pumps; C I 

Build insubmersible dikes with c o n t r o l  ga tes  and g r i l l s  as jn (3) 
above, but  le.;*el t h e  i n t e r i o r  of  t h e  perimeter, i n s t a l l  l a rge ,  
diesel-powered 'primiplng s ta t ions .  This is  t h e  complete i r r i g a t i o n  
system. 

SATEC ana lys i s  concluded t h a t  each of t h e  f i r s t  t h r e e  p o s s i b i l i t i e s  
could l ead  t o  s l i g h t  increases  in production, bu t  t h a t  t h e  incxeaee in 
investment demanded by p o s s i b i l i t i e s  (2) and (3) could n o t  b e  j u s t i f i e d  
by enough of a product ior  increase. . P o s s i b i l i t y  (4) could lead  t o  
s u b a t a n t i d  inc reases  i n  production and would b e  economically j u s t i f i a b l e  
i f  t h e  investments could be amortized wer t h i r t y  years.  The choice of 
interventidn,  therefore ,  would c l e a r l y  be between t h e  f i r s t  (low invest- 

, ment., small +crease in productivi ty)  and t h e  f o u r t h  ( l a rge  investment, 
l a r g e  inc rease  in productivi ty) .  ' , . 
The advantages and disadvantages. of t h e  two p o s s 5 b i l i t i e s  wet* outlined: 

P o s s i b i l i t y  Number 1 

Advantages: 

1 - could be  done on almbst a l l  of t h e  17,000 hec ta res  i r r i g a b l e  a long '  
t h e  river cor r idor ;  



- could be s t a r t e d  immediately, the re fo re  have immediate payoffs; 

- m a l l  investment; 

- 2armers would be involved; 

- the re  would be no s o c i a l  d is rupt ion,  i,e., each exp lo i t an t  would r e t a i n  
h i s  autonomy and con t ro l  of land, freedom of choice of what, when t o  
plant;  

- farmers already h o w  t h e  bas ic  techniques; only support v i a  improved 
seed, f e r t i l i z e r s ,  fungicides, t echn ica l  counsel, pumps, carburant ,  
maintenance of pumps. 

Disadvantages: 

- t h e  farming system would remain e s s e n t i a l l y  t r a d i t i o n a l ;  

- productivity would remain low and t h e r e  would be  l i t t le  inc rease  in 
production per  hectare; 

- numbers of pumps would requ i re  a management system f o r  use, provisioning 
in f u e l  'and pa r t s ,  maiptenance, and user  charges; 

- questionable i f  region c o u l d 4 e c e e  se l f - su f f i c i en t  in food production. . C.4 
P o s s i b i l i t y  Number 4 

Advantages: 

- i n t e n s i f i c a t i o n  of a g r i c u l t u r a l  production; 

- two crops per y e a ; .  . . 

divers i f i ca t ion  i n t o  new c e r e a l s  (e. g., wheat) and vegetables;  

- p o s s i b i l i t y  of employment f o r  a g r i c u l t u r a l  labor  on p l o t s  rented t o  
fanners; 

- consolidation of an in tens i f i ed  production e f f o r t  on a few thousand 
hectares  r a t h e r  than 17,000; - 

- much grea te r  economic re turn;  

- region se l f -suff ic ient  in food production; 

- l and less  farmers would have chance t o  rent  land a t  reasonable pr ice .  

Disadvantages: 

- would t ake  time t o  implment, t h r e e  t o  four years; 

- cannot be done everywhere; s u i t a b l e  s i t e s  along r i v e r  co r r idor  cons i s t  
. of only some 3,000 hectares;  



- farmer would have no voice in implementation and exploi ta t ion;  

- implies s o c i a l  d is rupt ion,  through land reform, red i s t r ibu t ion  of land 
resources, change of a g r i c u l t u r a l  methods and calendar, and would thus  
require  extensive sociological  s tud ies ;  

- much la rge r  investment required, estimated a t  the  time of t h e  r e p o r t  
a t  $3,50O/hectare; 

- f u l l  production would only be r e a l i z e d  over long term. 

For both p o s s i b i l i t i e s ,  SATEC saw t h e  need t o  c r e a t e  an a g r i c u l t u r a l  
organization t o  provide adminis t ra t ive  and extension services,  t o  oversee 
a research and seed production f a c i l i t y ,  and t o  handle t h e  provis ion of ag  
materials ,  equipment, and c red i t .  

Over t h e  long term, SATE opted f o r  p o s s i b i l i t y  (4). However, during t h e  
period required f o r  s tud ies  t o  implement t h e  c l a s s i c  i r r i g a t i o n  system, 
t h e  repor t  suggested t h a t  immediate support be provided under p o s s i b i l i t y  
(1) and continued in these  areas--that is,  the  14,000 hec ta res  untouched 
by t h e  complete i r r i g a t i o n  system of (4)o-where t r a d i t i o n a l  c u l t i v a t i o n  
methods would remain t h e  norm. 

It i s  i n t e r e s t i n g  t o  no te  t h a t  t h e  design team f o r  t h e  Action Riz-Sorgho 
Gao adopted none of t h e  four d d o p r n e n t  p o s s i b i l i t i e s  set f o r t h  i n  t h e  
SATEC study. The plan r e c o m n a a d ~ ~  t h e  PP is perhaps c l o s e s t  t o  SATEC 
p o s s i b i l i t y  (3) ,  including t h e  c o n s t r k t i o n  of-insubmersible d ikes ,  But 

- - 

the  case made aga ins t  small pumps in Aanw AS of t h e  PP -indicates t h e  
design team's lack  of mderstanding o f  fanmiEg p rac t i ces  and exigencies  
in the  r i v e r  corr idor .  b c 

Notwithstanding t h e  cos t  of completely constructing a f u l l y  i r r i g a t e d  
perimeter such a s  SFEC recommended, t h e  evaluatlon t e a m  took a n e c e s s a r i l y  
quick-look a_t  r i c e  p e s m e t e r s  in Niger. The i r r i g a t i o n  systems a long t h e  
r i v e r : ~ t h  of t h e  Mali-Niger f r o n t i e r  a r e  complete systems. . Two crops' are 
harvested annually and t h e  average c rop  y ie ld  is  4,000 Wloe,  o r  8 Eons 
.per hectare  annually. Full exp lo i t a t ion  of: t h e  perimeters has required 
red i s t r ibu t ion  of laud and thus  caused some s o c i a l  d i s sa t i s fac t ion .  S t i l l ,  
it would seem t h a t  r e a l  Incomes have increased considerably. I f  t h e  
farmer working one hectare  sells h b  8,000 kilograms of rice t o  t h e  state 
at t h e  o f f i c i a l  p r i c e  of 55 CFA/kg, he derived a gross income of 440,000 CFA 
o r  nea r ly  $2,000, no small amount in l i g h t  of  t h e  country-wide annual 
per  cap i t a  income In Niger. Even a f t e r  t h e  farmer has paid his uss r ' p  
f e e  of 50,000 CFA (which includes water), withheld the  amount of grain h e  
needs f o r  his own family consumption, reimbukses h i s  c r e d i t .  f o r  seed,  
f e r t i l i z e r ,  and t h e  l i k e ,  one would conclude t h a t  his income is g r e a t e r  - 
than t h a t  of most Sahelian farmers. 

The Niger government had cqatracted w i t h  e x p t r i a t e  f irms t o  cons t ruc t  
i ts  perimeters, but  found t h a t  t h e  c o s t  averaging, everything included,  
about $23,000 pe r  hectare  was excessive. The government has s i n c e  formed 
i ts  own agency, t h e  Office National d e s  Amenagemats Hydrp-Agricoles, 
and it is s a i d  t o  have lowered t h e  c o s t s  of perimeter const ruct ion t o  

. . 



$12,000 per hectare. The government does not seek t o  recoup the amount 
of investment through user fees. The l a t t e r  do, however, cover the 
annual operating costs, including those o f  personnel, o f  the perimeter. 

Dat Van Tran's suggestions for increasing cereal production consist  o f  L 
two steps: f i r s t ,  control  the r i v e r  f lood  and supply water e f f i c i en t l y ;  
second, change farmers' agr icu l tu ra l  methods (see Van Tran's repor t  
attached here as Annex C). The f i r s t  step has been p a r t i a l l y  accomplished 
a t  Tacharane and' Gargouna w i th  the  construct ion o f  the  insubmersible 
dikes. What would have t o  be done i n  addi t ion i s  the  " f l oa t i ng  canaln 

, construction and pump s ta t ion  i n s t a l  la t ion .  This would requi re f u r the r  
investment by USAID. Whether the  second ste'p could be achieved i s  h igh ly  
questionabl e. A1 1 evidence suggests t h a t  changing fanners' methods o f  
cu l t i va t i on  i s  extremely d i f f i c u l t .  . Van Tran recomnends t h a t  h i s  sugges- 
t ions  be attempted i n  a p i l o t  p ro jec t  t o  run over f i v e  years. 

The evaluation &am, as w i l l  be seen i n  the  recomnendations section, has 
opted f o r  a mod-ified version o f  SATEC's suggestion, i.e., support f o r  and 
refinement o f  the t rad i t i ona l  system. Van Tran's ideas w i l l  need much. 
study t o  assess t h e i r  feas7bil i ty. Testing h i s  suggestions should be 
started but l i m i t e d  t o  t h e  research s ta t i on  over the  next two years. 



~conornic Analysis 

Production: ' 

The surface planted to  r ice  and harvested has actually decl ined as a re- 
sul t of the project as a result  of the  space requirements of the dikes 
themselves and other factors. Nonetheless, the area loss  i s  more than 
offset,  i n  t e n s  of gross output, by the approximate doubling in average 
yield per unit area. This estimated current yield exceeds the projecfi5, - 
forcasted increase by abaut forty percent. There is short-tenii expecta- 
tion that  the total cultivable surface w i l l  be expanded by three hundred 
hectares b u t  thif  w i l l  be 3000 hectares l e ss  than the to ta l  anticipated fn 
the orig5na1 project document. Sorghum production has not been affected 
a1 though some small improvement had been expected. d 

Current Gross Added Value of Production - 
Pre-project output on ten thousan8 hectares was 5000 MTlseason; present 
output reflecting the effects of t h e  project I s  6700 MT/season t h u s  the 
improvment in real output of 1700 KT/season is a 34% annual increase. This 
increase is currently valued a t  $714,000 equivalent of milled r i c e  a t  Gao 
retai l  prices. Net Income 1s estimated t o  be $589,0OO/annum. Thfs com- 
pares w i t h  the project paper's forecast  of $596,000 by year four (1980). 
Much of this financial gain can be attributed t o  a recent rapid 'rise i n  the 
re ta i l  price of r ice which had not been anticipated by the project fore- 
casters. In fac t  the actual physical production increase i s  only about one- 
half of t h a t  which had been forecast (1700 T actual vs. 3550 T forecast). 

I- . +.& 
{ro jec t  -Co:ts - 

nvestment The i n i t i a l  project investment was $3.7 m i l  1 ion expended over 
approximately three years time t o  achTeve the present (1980) level of pro- 
duction. A t  an interest r a te  oL12!Z/annum; assuming uniform drawdown of 
the investment over the three years, the imp1 ied interest  cost over the 
three unproductive years is  estimated a t  $880,000. Hence total lcapital cos t  
to AID a t  onset of "full productionn of the 6700 improved hectares (1980 
seasoq WS ~ ~ i b ~ p h r s - $ 8 8 0  thousand or $4.5 m i l l  ion. B u t ,  in effect ,  
there are other expenditures which can be identified a s  "capitalg8 -- those 
which a re  investments in human capital., the training through .extension and 
otherwise of the labor and management a f  the irr igation system. We estimate 
tha t  this investment will be spread over approximately six years beginning - 

i n  1977 and w i l l  amount to approximately $230,000 per year such that  i n  year 
seven no further investment w i l l  be made and only recurrent costs of $115,000/ 
year w i l l  be generated. The annual training and and. extension investment 
expenditures for  the first three years ( a t  $230,000 per year) plus implied 
interest  is calculated a t  $690,000 + $164,000 o r  $850,000. Hence the to ta l  
inveslment cost a t  canmencement of pyoduction year one (1980): 

, 
AID Project Cost $3 . j  milJion 

Imp1 ied interest  .88 milqion 
Training + extension -85 million - 

Total $5.43 m i l l  ion 



Finally , during the second three year period (1 980-82) further training 
and extension will cost $690.000 plus interest.  Thus present (1980) 
value of the total investment cost is approximately $6 mill ion. I 

Recurrent Costs 
The fanners i n  the new perimeters a r e  working 6700 hectares rather than 
the 10,000 ha worked prior t o  the project; hence we assume no net incre- 
mental labor production costs t o  the farmer; a small ($2/Ton) increase i n  

+ post harvests costs and central management costs of $115,000 annually ( for  
maintenance, inputs etc.) . Hence aggregate annual incremental operating 
costs are  $115,000 + $13,400 or $125,000. 

Life-of-Project Income a t  1980 prices, assuming a project l i f e  of twenty 
years and colrstant annual incremental operating costs of $1 25,000, annual 
gross incremental income of $714,000, annual incremenpq Income, not i n -  
cl u d i n g  capital costs would  be $589,000. Aggregate incremental income 
not including investment costs over t h e  twenty years 1 ife-of -pro,iect would 
be $ll,78O,OOO and the present (1980) value of' ' that  incremental income wuld 
be $5.5 mill ion. The value of the t o t a l  project inves-tment i n  1980 as  we 
have seen was estimated a t  $6.0 million. Thus the benefit/cost rat ion o f  
the prosect i n  1980 is estimated a t  5.5/6.0 or  .90, not bad i n  s t r i c t l y  project 
financial terms, not including (expected positive) externalities not to men- 
tion the contribution t o  area food security, independence from climatic 
change, etc. 

U n i t  Cost and Benefits 
Themkt has provided p a r t i a m a t e r  controlled irrigation to 6700 ha a t  
an eventual total investment \co'st?o?36.0 mil 1 ion or less than $1 000Lhectare. 
and there i s  the possibility t o  extend the irrigated area behind the-dikes 

- 
through land-1 eve1 ing, probably a t  mucmower unit c o s t s  The project has 
been able to double unit yields '@ r i c e  on a one crop basis;,moreover the 
current output of 1000 'kg/ha is $$self modest and could be expected t o  be 
improved once the perimeter i s  smoothly operational . 
Considering the average .family t i l l a g e  of r ice of approximately 1.1 hectare 
under the projeot whereas 'formerly t h e  average was 1.8 ha, the. gross aug- 
mentation t o  average family income is (1.1 ha X 1001) kg/ha) --(1.8 ha X 
500 kg/ha) or 200 kg r ice  valued a t  $86 per year per family gross or approx- 
imately $60 per .year net of investment costs. This can be accepted a s  the 
estimated annual average increase i n  family income resulting fmm the pro- 

, . ject  if, i n  fact; the fanners are paying actual perimeter maintenance and 
operating costs. - 

'Sumnary ' o f  ' ~eonomic' EF fects '-of ' ARS 

Production 
RICE 

Before Project ' After 'Pro ect 
TlK-dm 

'Change 
-- 
Area harvested (ha) 10,DOO 10,000 6,700 - 3,000 , 

Yield (kg/ha) 500 . 855 1,000 500 - 
Production (Tons) 5,000 8,550 6,700 1,700 a I 



Finances -- 
Investment (1980) $6.000.000 
Net Annual Income (1980) $ 589,000 
Present Value 20 Year Income 55,500,000 a t  10% discount rate 
Benefit/Cost Ratio 0.92 
Project Internal Rate of Return 8% 
1 ncremental Family Income I60lyear 



I 
C. Admlnistrati ve/Financi a1 

1. Personnel - There have been Tew cha~~ges i n  the ARSG administrative 
s t a f f  since l a s t  year, the exception being the naming o f  the former 
Assistant Director as D l  rector. The new c l i  rector  has been act ing d i rec to r  
aften enough i n  the past and otherwise closely associated w i th  the pro jec t  
tha t  the discont inui ty which o f t en  occurs i n  d l  rectorship changes has no t  
been a problem i n  th is  case. As confirmed i n  ARSG" annual report, the 
present staff  lacks i n  capacity to carry olut a program o f  improved agr i -  
cu l tura l  techniques; Especially wez~k are the c r i t i c a l  sections o f  ru ra l  
works (construction and maintenance), supply (motor pool and pumps among 
other responsibi l i t ies),  and t ra in1  ng (aninal traction, etc.). During 
the evaluation v i s i t  o f  .the REDS0 en:gineer, himself a former AID contractor 
working on the construction phase o f  the ARSG insubmersible dikes, he 
detai led  the f o l l  owing examples: 

- Over h a l f  o f  the ARSG motor pumps l y i n g  i d l e  an'd non-operational; - Fai lure t a  rp .pond t o  fanners requests f o r  small dike construc- 
t i o n  and punblng services (in fact  many v i l lagers were unaware o f  . 
the ava i l ab i l i t y  o f  AFSG pumps f o r  rent, d s ~ p i t e  the presence o f  
extension personnel i n  t h e i  r vi l lage);  . - The i n a b i l i t y  t o  i n s t a l l  o r  t o  conduct a t es t  pkgram on an 
ani ma1 -powered flow pump; - Infrequent and i n e p u n i  ma1 t r o c t i  on demonstrati on; - Supply rooms i n  dis-apqL (much improved a t  present); . - Many project vehicles e i t b e r  disabled o r  i n  poor repai r; .(also - 

improved), and - 
. - Absence of records on consTruct,i on co!;ts. -: - 

L I '  
The pro ject  paper, which Qn pp 22 and 24 l i s t s  qua l i f i ca t ion  o f  techni- . 

cal  s t a f f  members, such as an agronomist wi th  water resources background, 
an i r r i g a t i o n  engineer, and' agr icu l tu ra l  and construction technician, 
grossly exaggerates professional t i t l e s .  "Exoellent performance--- 
exceptional abi 1 i ty---blend o f  talents--- f u l l y  adequate---" are no t  s t a f f  . 
descriptions, but  simple overstatements. Nel ther  the pro ject  s t a f f  nor 
the project management are technica l ly  t ra ined o r  focused enough t o  meet 
the needs o f  the agricul tural  s i tuat ion.  This lack o f  ab i l i t y .  i s  exacerbate- 
by the seeming f a i l u r e  o f  the pro ject 's  d i rect ion t o  give pr io r l9y  to 
technical needs. Engineering and 1 ogis ti cs are generally downgraded w i th in  
the project 's managed a1 .framework. - 

i t  was c lear  t o  the eva.luati on team tha t  a c~)munication o r  a t t i t u d i n a l  
problem exis ts  between the ARSG administration and the farmers . in  the 
pro jec t  area. I n  fact, .ARSG/famr relat ions appear t o  be strained. The 
a t t i t ude  of some of the ARSG s ta f f  was represented several times when they 
stated the need td'obligeN o r  even force farmers t o  , fo l  low ARSG instruct ion. 
Yet the staff lacks the technical a b i l i t y  t o  know spec i f i ca l l y  what agro- - 



techni ca1 package t o  introduce i n  consonance w i th  farmers interests. 
I l l us4 t ra t i ve  o f  th is  extension s e m i  ce/farmer relat ionship was AKSG1s 
unwil'lingness t o  change the planned dike a1 ignment t o  ba t te r  s u i t  v i l lage 
needs p r i o r  t o  construction and the d l  f f i c u l  t y  experienced wi th farmed - ovedoperation and maintenance o f  the d i  kc system. 

Extension agents varied great ly  i n  terms o f  leve ls  o f  competence, 
i n t e m s t  and t ra in ing levels. The training, i n  fact, received by many 
o f  the extension workers i s  o f  extremely short  duration (two weeks) and 
many 'I ack previous in-the-f.l e l  d experience i n  intensive production methods. 
The evaluators even observed hos t i  li t y  d i  rected against some agents by 
v i l lagers i n  meetings held by the evaluators. Some extension personnel 
do not speak Songhai , rendering them useless a t  the. loca l  level .  I f  one 
can assume tha t  ARSGts figures f o r  numbers o f  par t i c ipa t ing  farmers i s  
correct, there i s  an extension worker t o  farmer r a t i o  o f  1:214. Despite 
the stvious problems between ARSG and the people they are supposed t o  be. 
aiding, the director, when asked h i s  most pressing pro ject  needs, repl ied 
wi th  construction, o f  extension agent housing, a more independent (from AID) 
accourlting procedure, and greater choi ce o f  comnodi t y  purchases. 

2. Logis t i  cs/Administration - A basic assumption inhefent t o  imple- 
mentSn~g a pro ject  i n  the Seventh Region was tha t  l o g i s t i c a l  problems -- 
formi clable i n  such an isolated region as Sao -- can be su f f i c i en t l y  over- 
come. The. Niger r i v e r  i s  navigable only f ive months a year f o r  shipment 
o f  pro ject  materials and cnamdi t ies from Bamako, and the overland route 
i s  i n  an abysmal state a t  bast4Many shelf items f o r  p ro jec t  use are 
shipped f r o m  N i  amey and purchased by ARSG _from loca l  merchants. -Perhgps 
the most serious Jogist ical  obstacle t o  the APSG technical impact has 
been the necessity t o  procure improved r i c e  see& From production centers 
i n  Segou and Mopti. This p k e d u r e  has been extremely Costly ($35,000 
per tr~rckload). Also seed stocks have often been unavqilable f o r  purchase 
by ARSG. This was a major f ac to r  i n  the disastrous r i c e  harvest during 
the 1979-80 campaign. It i s  c lear  t o  the evaluation team tha t  t h i s  
problem, seemingly' one o f  log is t i cs ,  would not have existed had the 
research stat ion, together w i th  concurrent ARS ac t i v i t i es ,  been able t o  
develop a true adapted technical package, including'  improved r i c e  seed , 

for  the Gao region. As the prov is ion o f  so-called I1improved seed'' was 
the provenance o f  f a r  away centers - even then Gao being a low p r i o r i t y  

' 

f o r  supply - log is t i cs  d id  a t  ' tha t  mdment enter i n t o  consideration. 
With th is  exception, the l o g i s t i c a l  problems o f  undertaking a pro ject  

. . i n  the Seventh Region have not presented insurmountable d i f f i cu l t i es .  

After being housed since 1976 i n  an inadequate bu i ld ing  belonging 
t o  the Regional Assembly, the A E G  administration moved t o  a newly con- 
structed and sui table structure i n  Decerrber 1980; The cost o f  t h i s  
bui ld ing was 14,000,000 FM-- an amount less than had been expected and 
one tha t  ARSG underto,ok and successfully canpleted by force account. 



Action Riz-Sorgho complains about the! r own administrative problem 
vis-a-vis USAID. These include the fac t  t ha t  USAID can and sometimes 
does procure project materials without ARSG knowledge--thereby reducing 
t h e i r  budget that  ARSG may have planned for other uses; t ha t  A I D  re- 
imbursements are often untimely i n  tha t  they do not assure the a v a i l a b i l i t y  
o f  funds a t  the s t a r t  o f  a campaign; tha t  ARSG has control  o f  only pro ject  
operating expenses. These ra ther  universal complaints der iv ing f r o m  the 
way tha t  A I D  implements and funds projects--al l  projects--in the f ie ld .  

3. w e c t  Expenditures 

Earmarked t o  Earmarked 
LOP Bud e t  Se t. 30 1980 March 31, 19:' +-E7L-. $ 

Technical Assistance 175,000 167,043.36 167,186.05 

Training 

Comnodi ti es 

Dike Construction 1,566,000 1,742.086.40 1,742,086.40 

Opera ti ng Expenses 765,000 604,142.72 700,757.47 - 
Credit Funds . +.d, - 50.000 . -0- -0- - 
To ta 1 - 3,878,0b0 3,662,733.06 3,775,355.06 

lPPPPlPPP PPPPPPPPPIPI WPIPIPPdPPI 

............ Available as o f  ~ a r c k 2 1 ,  1981 $102:644.94 
PPOOPEPP~rP . 



D. Social 
1. The Smial Feasibility of the Technical Packaqe 

The technical package was assumed to  be a good one that the 
farmers would accept. 

We must, consequently, look a t  the various aspects of the tech- 
nical package and examine them from the perspective of farmers' 
acceptance or rejection. The technical package can be laid out 
as follows: 
- water control by the dikes and gates 
- f ish control by the screens 
- selected, improved seed w 

, - fer t i l izers  - fungicides 
- transplanting 
- change of agricultural calendar 
- extension advice to  farmers to  help effect change via more pro- 

ductive techniques. 

However, before discussing the technical recomnendations as they 
mIght be ac'cepted by farmers, we should take a brief look a t  the 
concerns of the f a r m e m  The .strategies he adopts may then be 
better understood. %&"important concerns are: 
- having access to  enough. 1 a b r  --thriugh family t ies ,  a1 1 iances, 

vi l l  age cooperative work groups, or financial or commodity re- 
sources to  engage h i &  labor- to keep dikes repaired, prepare 
fields, plant, maintain, and harvest; 

- having enough land to  plant; being able to  spread the crop risk 
over several plots of different soil types and elevations>---- 

- having enough seed to  plant; different varieties for  different 
locations and soi.ls, w i t h  different flowering times and' maturation; 

- t i m i n g  the broadcasting w i t h  the onset of the rains i n  advance 
o f  the flobd; 

- hoping the rains will be sufficient t o  sustain the plants.unt~1 
the arrival of the flood and i t s  r ise into all areas of ,the ' 

perimeter; 
- having additimal seed to  sow if  the plants d ie  from lack of 

moisture; 
- slowing the r i se  of the flood i n  the perimeters by the .water con- 

trol devices --dikes and dike openings; 
- hoping the dikes will hold; 



- keeping predatory fish out of the rice field, or a t  least 
minimizing their destruction of the rice by such means as 
poi son; 

- harvesting the rice before the birds arrive i n  large numbers 
when it becomes impossible so control their destruction; 

- harvesting before it becomes too cold t o  be constantly working 
i n  water; 

- harvesting over a spread of time so that labor resources can be 
allocated over:time; 

- harvesting before it i s  time t o  plant the sorghum fields. 

a. Water Control By Dikes and Gates 
First, i t  must be pointed o u t  t h a t  the dikes and gates did  not 
assure complete water control b u t  simply the entry. and, to  
some extent, the retreat of the flood. The farmers view the dikes 
as technically beneficial because they he1 p assure'that their 
plants will not be inundated and asphyxiated by fast-rising 
water. In addition, because the dikes are insubmersible and, 
compacted, fanners feel reasonably sure that they will no t  be 
breached as i s  often the case with their hand-built, non-compacted - 
submersible dikes. .. . The d4 kes -and Mater- control. gates assure 
t h a t  the flood can be controlled b u t  they do n o t  assure that the 
flood will arrive and be sufficient to r e a s m  areas within the 
diked perimeter. - 

*.A 
b. Ffsh Control By Sci-eens - 

The fish gr i l l s  keep large fish out of the perimeters b u t  permit 
smaller fish t o  enter. Tnese grow i n  size within the d iked  area 
and are damaging t o  &he rice crop. However, reducing the size 
?f the mesh of the g r i l l  s has he1 ped cut down on the damage. 

c. Selected, Improved Seeds 
The sel ected, improved seed sought fi-om other areas. of the 
country has n o t  yet been shown to be better t h a n  local varieties, 
which have been adapted over many years by farmer$ who have 
ascertained that they s u i t  local conditions and enhance fanners' 
risk minimization strategies. 

The local agricultural calendar differs from that recommended 
i n  the PP. The farmer seeks to plant a t  the start of the rainr 

\ for perhaps four reasons: he exploits part of the rainy season 
prior t o  the arrival of the flood; he hopes thqt the plant will 
be sufficiently vigorous and developed to grow faster than the 
rising flood; he hopes they will be vigorous enough to  withstand 
inundation should a gate f a i l  or a dike be breached, a t  least - 
u n t i l  repairs can be made. (In this regard, i t  i s  said well- 
developed plants can stand 2-3. days of inundation) j and fourthly, 



he hopes t h a t  the stems will be vigorous enough to withstand 
the rice-eating fish. 

I t  i s  said t h a t  the plants need 35-45 days to reach this stage 
of development. The farmer's problem during this period is  
rainfall. I t  must come i n  sufficient quantity t o  nuture the 
plants. I f  i t  does not, he must replant. To replant he must 
have additional seed. 

In his choice of seed, the  farmer w i l l  plant late-maturing 
varieties. i n  the lowest fields and also seed more dens'ely be- 
cause these places will be attacked by the fish earl lest. He 

> I  

may 1 i kely sow some earl ie r  varieties so t h a t  he can harvest 
some rice for immediate family consumption before the la te  
varieties. are mature. In addition, he will plant a different 
variety on the higher plots, if any, a t  his disposal. Some- 
times he might  even mix seed varieties with different water 

,requirements on the same plent,~ thus again reducing the risk 
of total crop loss. The la t ter  techniques would, of course, be 
anathema t c  the rice agronomist, particularly i f  he is trying to - 

measure varietal yield and perfoanance. 

E l  sewhere, .what has been call ed the "patchwork quilt pattern" 
of exploitation of small, widely-scattered plots a t  various 
levels on the river plains has been mentioned. I t  was stated. 
i n  a brief discusskn about land tenure, t h a t  this has resulted 
from decades, if no.lr-cei)turies, of the d~strlbutlon of use rights 
and inheritance customs. ' Yet, it i s  necessary to recognize 
the cultivation of non-cootiguous -parcels of 1 and as simply 
one other aspect of the farmers' risks minimization strategy. 
Moreover, the distrfbution of rights for the exfiloitation of 
non-contiguous plots- may be evidence as well of a certain, how- 
ever limited, egalitarianism i n  the society, for the practice 
helps t o  ensure t h a t  i n  years of moderate rainfall and flood, 
most p&ple, if not everyone, have access t o  land on which they 
can hope t o  harvest something --not all the plots should fail .  

One must emphasize that the farmer knows what he is doSng. 
Doubtless, most farmers can identify several varieties by *the 
appearance of the seed. In this regard, we might note an early 
study o f  traditional r ice  farming methods i n  the delta. The 
author stated that some farmers had been able to identify as 
many as 41 different local varieties by mere eyesight alone, 
sanething many botanists could not do. We would t h u s  have t o  
take Sssue w i t h  personnel a t  ARSG who believe that farmers are 
not sufficiently instructed to be able to differentiate between 
varieites. On the contrary, we would conclude that local fanners 
could teach ARSG extension workers mope about rice culttvation 
under conditions they face than the extension workers can 'teach , 
the farmers. The argment presented by ARSG personnel against 
local, village management of seed granaries does not hold up.' 



In fact, i t  i s  the ARSG opposition . t o  village seed granaries 
t h a t  puts the agency i n  such a bad 1 ight as far as fanners 
are concerned. 

Earlier in this report it was mentioned t h a t  the harvest must 
be concluded before the weather gets too cold, before the birds 
arrive in great numbers, and before the planting of sorghum 
must be accomplished. A t  the same time, however, the harvest 
must be somewhat spread out because it is all done by hand and _ .. 
labor i s  necessarily spread t h i n .  If the rice matures and goes . 
unharvested, the rachis becomes br i t t le  and the seed scatters. 

', Further, no matter how insufficient the rainfall and flood, if 
the plant ~ r y i q e s ,  (assuming the species i s  Or za laberrima, 
the most traditionally culsivated floating spec es t s  p 020- 
perjodicity means that it will fiower, however niuch time has 
passed Since germination, during those few days of specific dur- 
ation of sun1 i q h t .  Thus, * the farmer must plant different 
varieties t o  spread out the horvest sufficiently to allow the 
limited labor a t  his disposal to get the harvest in .  Then, of 
course, the rice must be transported, dried,, threshed, and per- 
haps winnowed. The granaries must be stocked and next  season!^ 
seed set aside. The better part of all t h f s  must be accomplished 
before the fanner puts in h i s  sorghum crov?. That the farmer 
would change his agricultural calendar to adopt the growing LL. 

methods set forth i n  the project design i s  not likely and, indeed, 
would be an Irrational act. 

rC - c - 4  
d. Fertil izer - - 

I t  i s  clear t h a t  Or za laberrima does no t  significantly increase 
i n  yield w i t h  the -%%rT app ica on o chemical, tertilizer. For 
Oryza sativa, fertirSzer pac~ages can improve yk ld  b u t  probably 
no t  mo-n 20% of. seed planted i n  the ARSG area i s  of this 
species. And, as stated earlier, the varieties imported from 
elsewhere i n  Mali, even if they are received when needed, have 
not  proved. themselves in Gao. 

e. Trans lantin 
M i m e ,  we would hardly expect fanners to..nurse and 
transplant rice seedlings on all  their plots, given their vary- 
i n g  soil conditions and levels, and the labor effort and time 
necessary t o  do this. This is simply not the most practioal 
t h i n g  to do, sinceaft won't significantly increase yields. We 
cannot, therefore, be surprised by farmers' reluctance t o  do so. 
Were the perimeters enclosed by the dikes cmpl etely 1 eve1 ed, 

, the methods ,suggested by the Project Design Team might be useful 
for farmers to try, b u t  we can safely surmise that under pres- 
ent conditions they simply will not be adopted. Had the projeCt 
designers bee? more steeped i n  local* agricultural methods and 
farmers' strategies and reason for pursuing them, the design 
could have been more real istic. 



%%% readily perceive the u t i l i t y  of fungicides and want 
t h e m ,  bu t  as Brahima Camara's rewrt  indicates. the funaicide 
available does not cmbat the disease most ravaging. ~ k i s t a n c e  
to efficacious fungicides will not be seen, but  we can expect 
s a l e s  of .. th iora l  t o  decrease since fanners may determine 

that it i s  no t  economically beneficial to  use It. 

One point m i g h t  be raised here about weeding. Farmers do weed 
their fields, probably as much as they deem necessary i n  view 
of the total risk involved i n  getting a crop harvested. The 
wild rice, Oryza erennia, i s  considered a particularly bother- 
some weed by a g r o k  but beuse-  i t  can sometimes be har- 
vested and eaten when al l  other varieties fai l ,  farmers may be 
reluctant to clear i t  completely from their fields. 

Considering w h a t  the farmer must contend wi th ,  i n  particular his 
experience: over the recent drought years when no crops were 
harvested, the uncertiinty of rainfall i n  general, the lay of 
the land, and so on, we would conclude that the technical pack- 
age recommended f n the pro Sect paper was inappropriate for con- 
ditions as they existed. The farmer will follow the techniques 
he knows best, those that i n  his experience provide the best 
assurance of harvesting something -- again, those that minimize 
risks. Further, he will allocate time, labor, and any financial 
resources cognizant of various risks. The priority goal of the - 

project should havacbeen to help the farmer assure himself of 
harvest. I t  should& attempted, .initially a t  least, t o  en- , 

hance h i s  methods rather'than charlge them, for only aft& he 
i s  reasonably assured of 4 crop over severs1 seasons and has t h u s  
b u i l t  up  a security stock of both seed and food,grain.for con- 
sumption will he behenable t o  try somethins new and accept the 
additional risk he perceives to be inherent in trying methods 
w i t h  which he has not  yet had successful and satisfying wper- . 
ience. . . 

2. Dike Construction 
Because of the amount of funding provided under the grant agreement, 
it  was ascectained that the entire areas of flood pl'ains wblch 
might  have been enclosed by insuhersible dikes could not be. As 
a result the d l  kes were constructed, essentially following the con- 
tours of high ground a t  the interior of the plains of Gargouna and 
Tacharane, thus protecting a precisely-defined rice-growing area 
and some hectarage up-n which recession sorghum is grown as the 
flood recedes. Much good, cultivable land 1 ies outside the dltes, 
i.e., toward the major bed of the river. Sane of this i s  enclosed 
by farmers' hand-buil t dikes. Needless to say, fanners were and , 
are unhappy about this. They would have preferred the insubnersible 
dikes enclose all possible areas of cultivation a t  Tacharcrne and 
Gargouna. Nonethel ess, they understand the cost constraint invol- 
ved and are perhaps less angry about the dikes' location per se 
than  they are about the fact that they were never consulted i n  the 



design and planning process, In some places where the dike 
construction took place, a sorghum crop had been planted be- 
fore construction got startcd. There crops were destroyed by 
the construction. Farmers be1 ieve t h a t  they could have been 
notified of the timing of the construction. Had this been done 
and the construction sites indicated, no sorghum would have been 
planted there. There are, too, those farmers who found the new 
dikes being built on their farm plots and who therefore lost  
some of the area they had been accustomed to fanning. 

People who farm the perimeters a t  Tacharane and Gargoune admit 
that some unforeseen benefits have been provided by the new in-  
submersible dikes. Most important among these i s  the security 
the dikes bring. A t  Tacharane i n  particular it was stated t h a t  
fanners' dikes were breached i n  pas t  years. This year for the 
f i r s t  time i n  their memory this has not occurred. They attribute 
this to the insuhnersible dikes which diminished labor require- 
ments to  the extent that a l l  repair effort can now be concentrated 
on the hand-buil t, submersible dikes. Accordingly, those got 
the attention needed and were reconstructed, well enough to com- 
pletely survive the flood. Concomitantl.v,,.labor effort during 
the growing season . that had been. heretofore, i r e c t e d  a t  the 
repair of breached ili kes was now concentrated on field maintenance 
after planting. In the past when dikes were breached, labor -- 
family and other-- was mustered imnediately and worked round the 
clock to  yepair the b w h  and prevent plants  from drowning. 
Breaching prior t o  th4scye;iF was frequent. Farmers appreciatively 
note that now they --wives ihcluded---get more more and regtllar 
sleep and their energies canhe expended on th_e crop rather than 
the dikes. The insubnersible dikes, even though they are not as 
extensive as the fanner6 would like, are a l l  i n  all'highly praised 
by the people they serve. 

3. Consul tins the Beneficiaries: The Cooperative Movement versus 
Action Riz Sorqho Gao . . 
The rhetoric of project b luep r in t ing  inevitably exorts designers 
to consult those for whom the proj.ect i s  being planned, Th i s  
seldom happens. Occasionally, a cursory vis i t  is made to a samp- 
l i n g  of beneficiaries. T h i s ,  however, is done not w i t h  a view 
of .seeking i n p u t  into the design, nor w i t h  the intent of seekCng 
local grass roots expertise, experience, iQeas, or viewpoints. 
I t  is done simply to satisfy the design guidelines, hence mini- 
mally. Design is still done from the point of view of the donors, 
or of technocrats who are convinced that what has worked i n  their 
own developed countries can work i n  less developed countries. 
Study after study has shown that this contributes regularly to - 
dooming projects to failure from their beginning. In this l i g h t ,  
we w i l l  examine the methods and procedures 6f; the cooperative 
movement i n  Gao versus that of Action Riz S o ~ h o .  

0 ,  



Action Riz-Sorgho Gao has been i n  v i r tua l  continuous c o n f l i c t  
w i th  the regional cooperative o f f  ice. To resolve the conf l  i c t ,  
ARSG and the Cooperation have held several meetings --November 
1978, October 1979, February 1980, and others. ARSG has also 
submitted a proposal t o  the National Agricul tural  o f f i ce  i n  which 
i s  suggested how the two services might collaborate. Note tha t  
the cooperation enjoys excel 1 ent col laborat ive re la t ions  w i th  
the other regional services --functional 1 iteracy, 1 ivestock, 
health, waters and forests, hydraulic, and so on. The crux o f  the  
problem between ARSG and the  cooperation seems to  have two aspects -- vulgarizat ion methodology and the d is t r ibu t ion  o f  seed, par- 
t i c u l a r ~  r i c e  seed. 

Before discussing the  c o n f l i c t  further, we must g i ve  a b r i e f  de- 
sc r ip t ion  o f  how the cooperation works. 'With a small amount of 
financing, the cooperation approaches v i l lages w i th  the  idea o f  
set t ing up a vi l lage-level cooperative to  create a v i l l a g e  store. 
This i n i t i a l  e f f o r t  usual ly takes several, v i s i t s  during which 
cooperative personnel asks a gathering o f  v i l l agers  t o  explain 
t h e i r  loca l  concerns, t h e i r  needs, and t h e i r  own means and p r i o r -  
i t i e s  f o r  solving such problems. The Cooperation explains i t s  
own program, i t s  ideas, and i t s  procedures and discusses these 
a t  great length wi th  the v i l lagers.  The basic idea i s  t ha t  the  
loca l  cooperative, if indeed it i s  created, acts as a pole o f  
a t t rac t ion  for  development interventions. The f i r s t  step, how- 
ever, i s  t o  define the membership of the cooperative and . se t  up 
an executive c o m n i t t e . ~  Membership i n  the loca l  cooperative i s  
voluntary. Each memher, .bpwever, does pay an annual membership 
fee o f  250 FM. The membership a t  l a rge  elects the executive com- - 

mittee. This comnittee, i n  Loncert wl th  the membership, then 
i den t i f i es  no less than ten members o f  the mbperat ive who shal l  
receive special traini l(g i n  the  regional functional' 1 i teracy u n i t  
i n  basic management techniques, account keeping, and such. A t  
the same time, a potent ial  v i l l a g e  store manager i s  iden t i f ied .  
He i s  also trained. Once necessary t ra in ing i s  canpleted, a v i l l a g e  
store can be set up and stocked, e i ther  from the SOMIEX, from 
merchants, o r  e l  sewhere, w i t h  products and materials i d e n t i f i e d  by. 
the cooperative members. The store i s  designed t o  be a p r o f i t -  
making venture and pi ices are set accordingly, again by the  members. 

Se l l  ing pr ices must include a surcharge t o  cover a11 costs -- 
salaries, loss, t h e f t  plus an addit ional percentage which may be 
d is t r ibu ted  year ly  t o  the membership, depending on i t s  decjsion. 
Usually, t h i s  percentage i s  reinven:ed. Funds f o r  the  o r i g ina l  
stock --2,400,000 FM-- plus 1,500,000 FM for bui lding mater ial  s 
t o  construct the s tdre 'are donated t o  the menbers of the  loca l  
cooperative by the  regional office, whose source o f  financement 
i s  Euro-Action Accord. Members themselves must provide a l l  o ther .  
konstruction material s and must construct the necessary bui ld ing (s) 
o r - h i r e  a mason to  do so. A loca l  agent o f  the Cooperative 
Service i s  assignedq t o  the v i l l a g e  cooperative t o  ac t  as technical 



counselor only when his advice i s  sought. Once the village 
store i s  functioning, i t  may, as stated earlier, act as a catalyst 
for other development efforts. The menbership, thorugh the execu- 
tive comnittee, can ask for  further training i n  functional l i t-  
eracy, training for a hehlth ~~ecourist ,  for help from the forest- 
ry service to  s t a r t  a village tree nursery, and so on. I t  i s  
worthwhile to note that the Regional Cooperative has helped 36 
local cooperatives get started over the past f i ve  years. Each 
of the 36 has created a village store and only 2 of the 36 have 
failed, for extraordinary reasons. These two, a t  Kidal and 
Ansongo, have been restarted. Four additional points are  worth 
noting. Where some of the village stores have been started, local 
merchants who were alledgedly gouging the local population have 

, been forced out of business. In these cases, it was stated that 
local merchants would buy food grains a t  low prices after  the 
harvest when farmers need money and resell the grains later ,  of- 
ten to  many of the same farmers, a t  a 200% profit. The village 
cooperative stores buy grain from their members a t  official prices 
and resell,  only to  local villagers, a t  a cost 20% above purchase 
price. Thus, villagers not only acquire seed security b u t  also 
have reasonably priced food grains available to  t h e m  when they 
need it. Secondly, some stores are so well organized that  their  
managers travel as fa r  as northern Nigeria to purchase stock f o r  . 
their  stores. One in particular a t  Bourem has been so successful 
that  it has i ncreased its operating capital to  8,000,000 FM, I t  
wit 1 become compl etel-dependent t h i s  year. Final ly, each store 
mus t  recover its initIat@erating capitbl within three years of - 

opening. . 
.I) -. - 

Returning to  the confl igt between ARSG and the Regipnal "cobperation, 
we must comnent f i r s t  on the differing methods of the two agencies. 
The Cooperation be1 ievei that  the thrust for developnent must come 
from the people. The people --fanners, 1 ivestock owners, fisher- 
n m - -  m u s t  &t ifte4Aei-r needs-,-+rob1 ems, sol utions t o  probl ems, 
and possible ways to implement solutions. ARSG has f e l t ,  t o  the 
contrary, that  it has already come up with' solutions t o  increase 
agricultural production and that  farmers should be obliged t o  
follow the advice of the ARSG technicians.' Likewise, the Coopera- 
tion be1 ieves that fanners should control and manage developnent 
i n p u t s  while ARSG feels its personnel should exercise control .and 
management over inputs. 

The 'provision of r lce  seed ;to farmers i s  mother source df dir- 
sention between the'two agencies. We must mention once a g a h  that  
having enough seed to  plant when he needs it is an important con- 
cern of the farmer. Thi,s means having a sufficient amount t o  re- 
plant, should the f i r s t  plants die from Jack of moisture. Helping 
farmers procure r ice i s  a. concern of both agencies. ARSG seeks 
seed from the s ta te  reprodt~ction farm a t  Ba'bbugou, from Operation . 

Rfz-Segou, o r  from Operation Riz-Mopti. The distance of those 



locations from Gao presents the  problem o f  t imely l ia ison,  co- 
ordintion, and transport. This past growing season, f o r  exmpl e, 
ARSG f i n a l l y  received i t s  seed orders i n  August, too l a t e  t o  
d i s t r i bu te  t o  farmers. ARSG does d is t r ibu te  such selected seed, 
when i t  i s  availablep t o  fanners on c red i t  f o r  the durat ion of 
the growing season. For each 100 k i los  d is t r ibu ted  on credit ,  
ARSG demands 115 k i l o s  o f  harvested rice. Only about 20% o f  the 
farmers i n  the ARSG area are  using selected seed. Reasons f o r  
t h i s  low f igure  have been untimely a v a i l a b i l i t y  and the experience 
o f  y ie lds  lower than those of local  varieties. The l a t t e r  i s  w- 
plained by the increased labor  , in tensi ty  needed t o  achieve higher. 
y ie lds  o r  the inapprupri ateness ,pf $he selected seed for the -Gao-,! 
area. The ra te  o f  recovery of seed by ARSG over the l a s t  f i v e  
seasons i s  about 15% (see Camara report  annexed)., ) ; 

The Cooperation helps each l oca l  cooperative t o  seed up a seed 
granary i n  the vi l lage. Fran t h i s  seed granary,' overseen by the 
local  cooperative administrat ion but managed by a designated mem- 
ber o f  the cooperative, members may borrow r i c e  seed on credi t .  . ' 
A t  the end o f  the harvest, f o r  each 100 k i l o s  given out  on credit ,  
the farmer i s  asked to pay back 150 ki los. Sagou Adama Ouologuem, . 
regional d i rector  o f  the Cooperation when the evaluation team 
was a t  Gao, stated tha t  each loca l  cooperatjve recovers almost 
100% o f  i t s  loans. The reasons f o r  t h f s  high repayment rate, he 
says, are clear. The seed does not leave the vi l lage, it i s  under 
the control and managm n t  o f  the cooperative members, it i s  ava i l -  
able when needed, the  .&.gmss p r o f l t  made on each loan u l t imate ly  - 
benefits the members o f  the cooperative; and, perhaps most impor- - 

tant, the farmers no longer nzed depend on an outside agency, 
gouverrn~ental o r  other, t o  ,provide seed when -they need. it. The v i l -  - 
1age seed granaries havqmade them sel f -suf f ic ient .  4 

There v i l l age  seed brana'ries would seem t o  be a good idea. What 
then i s  the c o n f l i c t  between the Cooperation and ARSG? The reasons 
are these: . . . 

- ARSG be1 ieves that  ru ra l  farmers do not have the .capacity and 
are not su f f i c i en t l y  advanced technkalJy t o  manage v i l l a g e  
seed granaries; ' 

- ARSG fee l s  t ha t  d i f ferent  var ie t ies  are mixed together i n  the  
v i l l a g e  seed granaries since .farmers are not  aware o f  the tech- 
n ica l  importance o f  keeping them separate; 

- Since ARSG and Cooperation pol ic ies d i f f e r  in' the matter o f  seed 
d i s t r i bu t i on  and reimbursement, ARSG w i l l  no t  adopt the  Coopera- 
t i o n  methods; 

- The tex t  o f  the prodect agreement wi th  VSAID does not al low ARSG. 
t o  set up v i l l age  granaries e i ther  by simply giv ing out selected 
,seed o r  by exchanging it for* other varieties; 



- There must be a f inn del ineat ion o f  geographical areas i n  
which the two agencies work. Thus, the Cooperation must not 
work i n  any locations encadreured by ARSG. 

Farmers interviewd by the evaluation team were aware o f  the ARSG 
arguments and d id  not agree w i t h  them. They are also aware o f  
the ddfferences between v a r i  e t les  and stated that  it serves 
t h e i r  interests t o  i so la te  d i f f e r e n t  varieties since whatever 
might be repaid a f t e r  one season could wel l  be used the fol lowing 
year. They natura l ly  want t o  know what they plant because they 
u t i l i z e  d i f fe ren t  var ie t ies  I n  d i f f e ren t  locations, governed 
mainly by s o i l  condttions and land level. The evaluation team 
v i s i t ed  one cooperative v i l l a g e  granary and saw sacks c lea r l y  
label led with the names o f  t h e  s ing le var ie ty  contained I n  each 
sack. 

ARSG personnel feel  they are  working a t  a disadvantage vis-a-vis 
the Cooperative because t h e i r  f inancing includes no money t o  pro- 
v ide start-up funds t o  establ i s h  v d l l  age stores/granaries. I n  
t h l s  regard, they view the star t -up funds given out by the Coop- 
erat ive as out and out g i f t s .  , Farmers i n  ARSG vail lages are very 
knowledgable about the work o f  the Cooperative and the benefits 
t ha t  can b? derived from se t t i ng  up a loca l  membership --notably : 
the v i l l age  store/granary. ' They also know t h a t  ARSG has attempt- 
ed t o  prevent cooperatives from being set up where ARSG works 
and are resentful o f  this.  I n  many v i l lages  along the Bourenl- 
Ansongo corridor, t h e d o r e ,  ARSG i s  perceived as being opposed 
t o  the in terest  o f  the wwl - population. 

" 

Befote leaving t h i s  discusslm, addidonal a c t i v i t i e s  o f  the co- 
operative movement must be 1 isted. Besides 'setting up v i l l a g e  
stores and seed gyanarfies, these include: 4 

technical support fo r -c rop  d i ve rs i f i ca t i on  during the dry season, 
i. e., vegetabl e production; 
developnerit'of root  crops and f r u i t  t r ee  plantation; 

organization o f  cooperative work groups f o r  dike repair; 

p h v i s l o n  o f  v a r i o k  types o f  small equipnent t o  f ishemen; 
the organization and start-up o f  a p i  rogue construction workshop; 

small hydro-agricul t u ra l  works, i.e., dike openings, f i s h  g r i l l s ;  

teaching range management principles; 
set t lng up v i l l age  nurseries f o r  reforestation; 

t ra in ing v i l l age  health workers; I 

t ra in ing v i l lage  para-veterinarians. 

The success o f  the cooperative movement i n  the Six th and Seventh 
Rn ions i s  remarkabl e. The reason seems simp1 e: The intended '. bene- 
f k i a r i e s  are completely involved i n  planning and management. They 
govern t h e i r  own affairs.  



I V .  SUMMARY AND RECOMMENDATIONS 

A. RECAP * 
We have seen t h a t  the project has achieved some of i t s  goals --the 
dike construction of compacted insubmersible dikes a t  two locationa, 
construction of a new off ice bu'ilding, a research and seed pro- 
duction facil i t y  which will soon be operational, the establ ishment 
of an extension infrastructure, and the provision of some agricul- 
,tural inputs to the farmer. Further, the Office o f  Rural Agricul- 
tural Construction and Heavy Equipment (OTER), the division wi th in  
the Ma1 ian Off ice of Rural Engineering responsible for large-scale 
agricultural construction works, was provided with a substantial 
amount of heavy equipment for earth-moving and compacting. The same 
organization, according  to the! engineering evaluation, competently 
executed a constrZtion contract, overcoming formidable logistical 
problems to do so. 

The objective of improving overall agricultural productlan through 
an extension outreach to 10,000 farmers i n  the Seventh Region re- 
mains to- be real ired. In this regard, the evaluation team conclud- 

.ed that the project design was faulty, based as it was on the assump- 
tion that the construction of insubmersible dikes would be the key 
element i n  helping farmers augment crop production. Had the land 
areas w i t h i n  the dtkes been levelkd, crnp production through water 
control may well have been assured. This, however, was Eot' the 
case. A t  the same time, it was seen that the technical package a t  
the disposal of the extefMon service was not, given existing condii. 
ions, superior t o  t h a t  dfCtRi local farmers and may have inded been - 
riskier than traditional practices. The logistical difficulty of 
the timely procurement of selected seed from Segou and 'Mopti as well 
as the unproven adaptatiop of such seed for Gao conditions has been 
a constant problem. The extension agents were thus attempting to 
extend recornendations to'lfarmers which both groups, it  i s  1 i kely, 
knew were inappropriate. Moreover, because of the mandate of the 
project administration and the design of the donor agency, extension 
agents and ARSG as an entity performed poorly i n  comparison w i t h  
the cooperative movement which i s  more i n  tune w i t h  the needs and 
exigencies of farmers. Finally, i n  identifying women and paid L 

laborers as project be~~eficiaries, the design team was completely 
off-track, for nowhere were laborers paid for submersible dike re- 
construction and hmen can be said t o  have benefitted only where 
the construction of the insubmersibl e dikes resulted i n  much apprcci- 
ated reduction ot the heavy burden of physical labor expended on 
hand-buil t d i  ke reconstruction and repair, especially when brlches 
occur, i n  which women are obliged to participate. 

What we have as'a resource on which to bui ld  on during the next 
phase is an established administration and an experienced extension ' ' - 
service. Assuredly, sane of the personnel, both off ice and field, 
need t o  have their skills upgraded. Further, they need to  have an 
efficacious svstem to extend, one that is recognized by farmers as 



being bet ter  than t h e i r  own i n  terms of production potentla1 , 
r i zk  minimization, and therefore better a1 t e p a t l v e  s t r a t a l e s  
and choices. 

The next two years should be viewed as a period o f  consolidbtlon 
during which we attanpt t o  assure the farmer o f  a crop, pr lmar l ly  
by providing him access to  water pump rental ,  and tes t  and dwelop 
a set of technical interventions proven t o  f i t  climatic, economic., ... . 
and social conditions. A ~ o n t i n ~ a t i o n  for a f u l l  project- h r i o d  pf .. 
f i v e  years should -be undsrt&Wi3houl h t h I 3 S ' 3 X  3ear mhaJ&ij deter-: 
mlned 3L'ID eval uatl i jn; '  achieve 1 audabl e resul ts5 -.' ' 

0.. 
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B. RECOMMENOATXONS - . 
, ' ,-.... ' "  

1 . Reorientation o f  ARSG 'ObjectivefRole 
The evaluation team reconanends tha t  USAID funding to  a follow-on 
e f f o r t  o f  the Action Riz-Sorgho Project be continued only wi th  a 
revamping and redefining o f  the responsib i l i t ies o f  the present 
Actionm'Riz-Sorgho administration. It i s  uncl'ear a t  t h i s  time 
whether t h i s  new organizational structure w i l l  continue t o  be 
c a l l  ed "Action Riz Sorgho" o r  whether the organization's proposed 
functions may be encompassed i n  an e n t i t y  o f  another name ( f o r  
example a regional GRM agr icu l tura l  o f f  i c e  closely connected w i  t h  
the I n s t i t u t  de 1 'Economle Rural ( I  .E.R.) -- and hereafter re-  
f erred to  as the Agricul t u ra l  O f f  ice) , I n  any event, t h i s  organi- 

. B? 
zation should assume the r o l e  o f  helping. farmers assure and in-  
crease crop production v ia  t r a d l  t ional  methods as pract ical  ' i n  the 
Gao Region. This o f f l a d s  r o l e  should be one o f  supporting research, 
providing technical coulsseG through extension, t ra in ing o f  extension 
agents and executing demonstiations whfch support extension advice. 
Extension agents o f  t h i s  o f f i c e  should d i s t r j k t e  no seed, no fe r -  
t i l i z e r s ,  no fungicides no herbicides, no poison. They should 
not administer credit. br should they seek rrimburfement o r  re- 
paynent from the farmer.9 o r  any c m o d i t y .  

The evaluatiorr team be1 ieves tha t  t h i s  change i n  d i rec t ion  would . 
help t o  bu i ld  reciprocal confidence and respect between o f f i t e  . 
personnel and local  farmers. This would set  the scene f o r  l a t e r  
vulgar izat ion o f  technical pract ices which, under s imi lar  oppor- 
t un i  tdos, conditions_,,-or constraints, have been adequately proven 
t o  be superior t o  - -. those- of l oca l  farmers. 

A t  the same time,the Ag-offfce should undertake research a t  the new 
s ta t ion  . i n  Bagountie. The i n t e n t  of the studies should be t o  
ident i fy techniques, var ie t ies  and practices which a r e  better . 
than local' ones and acceptabl e t o  the fanner. ,_(See Dat Van.Tyan?s, 
report, Annex' C. ) . .  

2. Duties of the  Aqricul tu ra l  O f f  IceIARS Rep1 acement 
'In l ine. w i t h  t ~ e c o m n e n d a t i o n  
( I) ,  the evaluation team sees the .du t fes  of ' t h e  Ag o f f i c e  
as comprf sed o f  f i v e  broad areas o f  responsjb i l i ty  as 
follows: 



(a) Research --as out l ined i n  Oat Van Tran's research proposal, 
studies shou'ld be mu1 tipurpose i n  intent.  The research program 
should iden t i f y  the best aspects of the t rad i t iona l  system. I t  
should t es t  systems u t i l i z e d  elsewhere to  determine t h e i r  su i t -  
ab i l  i t y  under Ciao conditions. Research should t e s t  local  seed 
var ie t ies --r ice and sorghm. It should examine r i c e  seed im-  
ported from elsewhere --both f l oa t i ng  and. standing varieties. 
Field' preparation by oxen-drawn 'plows can be studied a t  s i tes  
of d i f f e r i ng  so i l  conditions, a t  d i f ferent  times during the 
season, and using various s i z e  plows and cul t lvators.  This , 
aspect o f  the research w i l l  help determine the possibility 
o f  wide-spread adoption o f  anfmal t rac t ion  by farm families. 

The research should be mu1 ti-year, t o  be 
seasons should be enough t ime t o  ten ta t i ve ly  
t i v e  technical packages for possible extension. I m p l i c i t  i n  t h i s  
i s  the recommendation tha t  technical assistance i n  the form o f  
a riceag-ronmist be.maintained by the project, a t  l eas t  f o r  the 

-. . f l r&k~.~ear_~_ 3d preferably 3 onger, . , .-... .,.: .... ., . . .: .. . . 
(b)f ra in in  ~ e r s o n n i f ' i f  the  AG 0fFice should have a su f f i c -  

+leiel. The evaluation team be1 ieves tha t  most o f  the i en t  s 
material and human resources necessary f o r  improving Ag Of f i ce  
performance as opposed t o  the  ARSG w i l l  ,be found i n  Mall; a com- 
binat ion o f  IPRG, the r i c e  agronomist Dat Van Tran, the Ag Of f ice 
heads o f  t ra in ing and extension, farmers' knowledge o f  loca l  con- 

. d i t ions, loca l  engineering expert ise w i th  water control  and d ike 
gates, the DECAMA pump repa i r  team, and the cooperative movement's 
experience w i th  grass r t W s  .organization. - - C . 4  - - ' .--. 
The team b e 1 i e v e s t h a t t h e : d i r e c t o r . ~ t u ~ o . ~ l i c e  shnutd ha 
wnsored iD attend *e Wvers i t . ~~P l t t sbu ' i ph ' s  gecia l  ourse of &ud./r-br 
Francophone Afr ica developnent managers. The extension personnel 
can be given short worklkops . by research stat ion personnel . A t  
the same time, individuqJ farmers selected by t h e i r  peers might 
also be inv i ted t o  attend such workshops. . 

Contract encadreurs presently working fo r  :the pro ject  should be 
removed from the 1 i s t s  o f  p ro jec t  personnel. However, i n  not  
a l l  cases should they be replaced by monitors. It w i l l  have t o  , 

be decided where extension agents should be placed i n  order t o  
.be most effective. This might be determined by comparing pro- 
duction f igures wi th  r a i n f a l l  amount and d is t r ibu t ion .  t o  deduce . 
those locales where a serious fanning e f f o r t  i s  being made. Hence, 
where r a i n f a l l  was su f f i c ien t .  but very low production i s  suspected 
or  v e r i f  id, no extension personnel would w rk .  Nonetheless, a l l  
f i e l d  personnel should par t i c ipa te  i n  periodic workshops run by the 
ARS administration de~ign~ed t o  re f i ne  t h e i r  know1 edge. 

/ (c) Extension' -- project extension personnel should extend know- ' 

ledge and techniques rather than material inputs. As suggested 
earl ier,  agents should become technical advisors f o r  agr icu l tura l  

,. developnent a t  the local,  v i l l a g e  level.  The most e f f i c i e n t  use ' 
o f  t h e i r  knowledge would be real ized if, as individual agents, they 
were each attached t o  a l oca l  cooperative. This, however, assumes 
three-nt points --Tirst, tha t  tne agents are very tech- 
n ica l  1 y competent and genera1 1 y know much more about agr icu l ture . . 



than local farmers; second, t h a t  local members of the coopera- 
tive recognize the specialized knowledge of the agent and i t s  
usefulness for their situation; third, that  the cooperative 
members invite the agent to  associate himself w i t h  the'local 
cooperative a s  technical counsel for agriculture. 

Agricultural inputs would be provided, i .e., sold to  individual 
farmers --whether or not they are member or nonmember-- of the 
cooperative. These would include such needs --pumps, f e r t i l  izers, 
seeds, fungicides, hoes, plows, insecticides, herbicides-- as 
whatever the technical counselor together with local farmers 
m i g h t  identify as belng technically and economically feasib1.t 
given local conditions.. The fact  that the choice of locally;'. 
stocked and-available ag inputs will be jointly made fa i r ly  in-  
sures the,  social feasibil i ty of the stockpile. The joint choice 
of-!kt t-0: s to_c_mpv&l~?s an entree for ' the extension agent to  
S f e r  his advice on how to  best u t i l ize  inputs. A further bene- 
f i t  of .this joint effort will be the development of a greater 
knowledge of farmer t h i n k i n g  vis-3-vis advjce and inputs. 

The evaluation team be1 ieves that the a t tachent ,  by invitation, 
of the extension agent to the cooperative will afford him more 
respect among the people he is trying to  reach, will make him 
more viable and involved in community concerns, and t h u s  give 
him better exposure to  farmsrs ,who might individuall'y or several- 
l y  request his service&. Attachment to the cooperative w i l l ,  
moreover, involve t h e  *en% i n  c o l l e c t i ~ e  debate and decision- 
making. Equally important, %he agent_" role as account-keeper, 
credi t-hawker --almost adversary- will be abol ished. Responsi- 
b i l  Sty for  credit mana ement, repayments and irovisioning w i l l  
f a l l  upon the local cosperative. The agent will be' able to  con- 
centrate on teaching agriculture. 

(d) Demonstration -- i n  their own personal plots, i n  farmers' , . - - . ~=  

f ields,  and a t  the research station, PR Office wsonnel mst conduct 
demonstrations to  prove to  farmers that the extension advice 
so freely dispensed is indeed valuable. Of course, ARSG must 
ascertain what i t  needs t o  demonstrate and prove. I t  would, for  
example, be fu t i l e  to  demonstrate the use of chemical nitrogen 
if  a l l  farmers are already convinced of i ts  technical effective- 
ness on particular crops, but have not yet been pursuaded that  
using i t  is economically rewarding. I f ,  as is sometimes the 
case, farmers .complain that  chemical f e r t i l i ze r s  encourage the 
growth of weeds as much as they do the growth of food plant and 
that they consequently gain very 1 i t t l e  overall when they con- 
sider additional labor effort necessary to  combat weeds, it 
would not be a wise 'expenditure of time t o  do f e r t i l  izer  demon- 
strations. 



What must occur is  a perforcnance by extension agents on their 
own publicized plots. These plots might test or demonstrate 
particular inputs or techniques about which the farmer wants 
more proof. The plots might  simply be a test  of extension 
agent abil ity t o  farm as well as do the local farmers themselves. ' 
If they cannot, then we are k idd iqg  ourselves If we think agents 
who cannot or will no t  farm can extend anything. 

Such demonstration plots, of course, will serve as mini-research 
centers which, contending w i t h  the totality of local conditions 
as they must, will feed results t o  the research station a t  
Bagountie. A t  this site, such tests can be repeated and veri- 
fied or disproved, under more controlled conditions perhaps 
b u t  s t i l l  val id, and this should help the effort t o  come up with 
a viable technical package. 

Other kinds of demonstrations, e.g., the effective .use of animal 
traction, production of vegetables and fruits, can also be per- 
formed by the extension agent a t  his cornunity site. The use 
of different k inds  of fungicide, the treatment of sorghum prior 
to planting, and the effects of such would no doubt be welcomed 
by farmers. This assumes, we repeat once agaPn, the competence 
of the agent on site,  collaboration between agent and fanners, 
and coll aboration between the agent and the ARSG administrative 
and research arms. And once again we emphasis t h a t  the best 

. . avenue to collaborath-with farmers will. be through the coopera- 
tive under their c o n t r d d  - - - 
(e) Adninistration/Finance -'=the administrative section d.the Pg Otvice 
should be the coordina@r of the research, training, extension, 
and demonstration actiyities. I t  should facil i tate the dis- 
semination of results obtained a t  the research station. and in 
the field. I t  should have a reproduction u n i t  for p r i n t i n g  bull e- - 

tins, technical or other information for both office and field 
personnel. The administration must be responsible for preparing 
quarterly budgets for subnission to  USAID and for providing suf- 
f icient evidence and accountabil ity for the, expenditures of funds. 
I t  must  ensure that replenistments of operating funds are timely. 
Funds must be expended according t o  the appropriate l ine item i n  
the agreed-upon budget and no expenditures should occasion a 
transfer of funds from one l ine to another without the express 
written approval of USAID. The Control1 er Office a t  USAID must 
assume responsSbi1 i ty for instructing budgi t  and fiscal personnel 
the $W.icein paper p'ocedurs .To facil i tate this, .the Control1 er 

. I  Office should put together a simple set of instructions, a 
written guide which can be translated into French and distributed. 
to GRM project personnel responsible for finances. The guide . 

I #  should include instruction for  budget preparation, account keeplng, 
maintaining inventory records and control --whatever the Control- 



le r  be1 ieves will be helpful. A t  the same time, either the 
Control 1 er or USAID project manager should procure the simp1 e 
French language books from USICA on principles of financial 
management and accounting f o r  distribution to  the same GRM 
personnel. 

To reduce recurrent operating casts for  the agency, the evalua- 
tion team recomnends that the  numbers of both office and f ie ld  
personnel be reduced. All extension personnel should number oo 
more than forty. Th i s  number is based on the assumption that  
field personnel need be station* a t  t h i s  tiny?, a t  32-35 loca- 
tions, that a certain number w i l l  be ill, on leave of absence, 
or on vacation, and also t h a t  a rotation of agents through the 
office.and research station would be useful for  agents t o  learn 
the procedures and problems of the office and vice-versa. The 
evaluation team recomnends t h a t  along with a limit of forty f ie ld  
extension employees, central off ice employees should be 1 imited 
to twenty. This, constitutes a 2 to  1 f ie ld  to  office ration. 
Note that the office 1 i m i t  of twenty includes everyone --chauffers, 
janitors, watchmen, i n  short, a1 1 office employees. Research 
station employees must be limited t o  10 people, again Including 
everyone.'lhrs the 4 Office to ta l  employee figure should not surpass 
70 people. Should production increases, or a tested and proven 
technical package justify increasing the number-_of ,emp!oyees, 
such an increase can occur a t  the beginning of - a - -. third - .-...- project . . -. year. 

The adninistrative ~+?@o~~rnust also coordinate vehicle use and 
maintenance. The initiation- of training for  chauffeurs. by the 
Dutch mechanic, the head of the Cooperative garage i n  Gao, and 
the assignment of specific Wtdividual to  particular vehicles will 
be a further step i n  tb direction of reducing recurrent costs. 
Full primes should be paid to.eoch chauffeur who maintains his 
vehicle and drives it carefully, otherwise primes shall be reduced i n  
proportion to the problem. This prime should be paid monthly 
once a vehicle has reached the age of six months, or 15,000 kilc- 
meters, and only if  the vehicle spent no more than one day dur- 
ing the month i n  the garage, th is  up to  a vehicle age of eighteen 
months or 40,000 kilometers. Thereafter, the standard should be 
no more than two days per month in the garage t o  a vehicle age 
of 16 months or 80,000 k i l ae te r s .  A t  th is  point, garage time 
should be,viewed on a cumulative basis, such a s  two weeks - auring 
a six-month period. . 
The emluation team projects a reduction In recurrent operating 
costs over Phase 11. Concaitantly, project benefits are expected 
to  increase. T h i s  w i l l  take the form of expanded r ice  production. 
If project financing can help assure crop harvest mainly tharugh - , 
the provision of water pumps, i t  is  n o t  unreasonable t o  assume 
a 33% increase i n  to ta l ,  rice production over the best year we know 
of t o  date (1978-79, 6,200 tons of r ice  produced). Since some 



8,000 hectares are planted annually and since local varieties 
are capable of yielding better t h a n  1,000 k'llograrns per hec- 
tare, we can project a harvest i n  the near future of 8,000 
tons, given decent rainfal l  and water pumps to get farmers 
through any slack rainfall period. 

3. The Cooperative ~ovementi 
The reorientation of the Ag Office from ARSG will leave a vatu-m i n  
'the .provision of aa induts. The evaluation team recoriunends-tfiht the 
~egional Xooijerati@n be asked to  f i l ' l  t h a t  vacuum by assisting farmers 

. to  form local cooperatives, ana t b  5reate and manage local coopera- 
tive stores. .. . 

Previous discussion has described the methdbs and procedures of the 
cooperative movement. Much of i t s  success i n  the Sixth and Seventh 
Regions has resulted from two basic factors: farmers themselves 
define and manage their own development needs, and the creation 
of local cooperative stores. The former factor has long term rami- 
f ications fo r .  economic developnent, the l a t t e r  brings imnediate and 
tangibl e benefits to  vil lagers. 

, The evaluation team suggests USAID pFovision of direct financing to 
Euro-Action Accord for the creation of stores and purchase of in i t ia l  
stock and equipnent. As EAA does, we would consider t h h  amount' 
of financing as an in i t ia l  operating grant. No reimbursement would 
be expected b u t  the coopetative would be asked to s e t  prices to  
cover a l l  operating exp'e&e8;pJ us a small- profit percentage. .Thus 
would a roll ing fund for reprovisioning- and financement for  other 
sorts of developnent interventims be constituted. 

C 
We would expect the cooperative movement i n  the Gao h i o n  to  ass is t  
perhaps f ive villages pepbyear to  se t  up cooperatives. Since EAA 
and the Cooperation already ex i s t  i n  a number of ARSG villages,' the 
start-up of f ive per year should mean that the movement will touch 
the entire area presently encompassing ARSG during Phase 11. 

An important aspect of the cooperative store, as indicated earl ier  i n  
this report, is the constitution therein of a seed stock. Cognizant 
of the ARSG technical concerns about, the mixing ,of different seed 
varieties, we view the counsel of the extension agent as necessary 
t o  increase farmer awareness of the importance of. keeping vaFieties 
separate and distinct. 

Each cooperative store should purchase 10 water pumps and 1000 meters 
of hose. These pumps w i l l  be rented to  farmers a t  an hourly or 
daily fee sufficiently h i g h  to assure their  amortization over three 
years. The store must also stock se3eraj drums of fuel and enough 
motor oi l  for the pumps. Moreover, each store should have a se t  of 



too ls  f o r  pump repair and a cooperative member designated by the 
general membership as the person i n  charge of the pumps. These 
pumps, o f  course, should be mounted on wheels for  ease o f  move- 
ment from store to  f ie ld ,  Col lect ive purchase o f  the pumps should : 
be executed by the Regional Cooperative Office f o r  d i s t r i bu t i on  
t o  loca l  cocperatives. , Purchase pr ice  would be financed by USAID. 

b A t  two locations, Tacharane and Bara, the evaluation team recmends 
tha t  a whekled-tractor wi th  backhoe and bucket-loader a t t achen t  
be stationed. These machines would be control Ted and managed by 
the loca l  cooperative membership. We suggest Tacharane because i n -  
suhe rs ib l  e dikes have been completed there and Bara because such 
improvement has not yet  occured. 

The tractors w i  11 have t o  have a d r i  vedmechanic assigned as the 
person responsible f o r  the machine. This person should be appointed by 
the cooperative membership. Training the designate w i l l  be done by 

. the Catholic Mission i n  Gao i n  conjunction w i th  Public Works and the 
Dutch mechanic a t  the regional cooperation office. 

Provision o f  these tractors w i l l  be experimental. The object w i l l  be 
three-fol d: (a) to  learn whether such equipment can be cooperatively 
used;(b) t o  see whether such equipment can be e f fec t i ve ly  maintained . 
and economically u t i l i z e d  i f  control  o f  the machine i s  exercCsed by 
the cooperatives whose members have a d i rec tc ' j r i te res t  i n  i ts  long 
1 i f e  and proper use; ( c p l ~ r n  h a t  effect a reductjor! i? heavy p b i c a l  labor 

, . --in this a s e  dike construct%-on---wi 11 have on .crcp production and human L 
health problems. It i s  intended tha t  the machines, wi th  backhoe and 
front-loader accessories be us id  to assis t  w i t h  d i  ke construction and 
repai r, and..canal excavauon. The machines are' not  intended t o  replace 

, human labor  but t o  reduce i t  w i t h  machine-power. 

The machines w i  11 have t o  be rented--by individuals, by families, by 
group o f  farmem having contiguous f ie lds .  Rental fee should be high 
enough, according to  projected use, t o  assure the equipment amr t i za-  
t i o n  over f i v e  years as wel l  as operating'and maintenance expenses. . 
The recomnendation assumes t h a t  the cooperatives f o m d  a t  Tacharane 
and Bara may want t o  rent  t h e i r  machines t o  farmers a t  other locations. 
The r i s k  i n  t h i s  experiment i s  wel l  understood. However, the experf- 
ment seems w i  11 worth undertaking t o  learn what people, who themelves 
control  t h e i r  own inputs, can achieve i n  production i n  t h i s  d i - i cu l t  
and harsh geographic area. I - 

. . 
Certainly, a1 1 o f  our proposals. need t o  be examined. Their afeasibi l d t y  
needs t o  be discussed wi th ARS6 o f f i c i a l s ,  rura l  peoples ,. cooperation 
personnel, and ministry o f f i c i a l s .  Assuming such t o  be a prerequisite, 
we nevertheless estimate the f inancing o f  v i l l age  cooperative stores 
t o  amount t o  the following: .. 

- (a) Construction Materials : 2,500,000 MF 
Cement, roofing, iron, na i l s ,  shelving, 
lock, tools: 
f o r  construction of an o f f i ce ,  storeroom 
. f o r  consumptive i tern, storeroom f o r  



pumps and hoses, hangar f o r  t ractor ,  
granary/storeroom 

(b )  Store Consumables: 2, 500,000 MF 

(c)  Seed Granary 500,000 MF 

(d) Punps, hoses, f e r t i l i z e r  .. 7,000,000 MF 

(e)  Tractor/tools/parts/fuel/oi 1 12,000,000 MF 

USAID's total  amount of financing fo r  the cooperati,ve, assuming the 
EuroActi on Accord can finance the training by DRAFLA, woul d amount 
to  $750,000 o r  about $30,000 per village cooperative over a period 
of f ive years (S14QOMF) a t  the rate of f ive villages per year. 
The financing needed fo r  the f ive  year period f o r  support of ARSG's 
ac t iv i t ies  remain to  be precisely calculated, but should not surpass 
$250,000 per year, including foreign technical assistance. 

One further aspect of. the cooperative move~xnt needs discussion here. 
A t  t h i s  time, no significant cash contribution fo r  the start-up of 
the described ac t iv i t ies  has been sought by the cooperative mvement. 
However, the evaluation team wishes t o  ask EuroAction Accord t o  consider 
making a 5000 MF " c o t i s a ~ ~ n ~ r e q u i s i t e  f o r  menbership in  local coopera- 
tives where $30,000 finzhcing i s  provided %y USAID. The demand fo r  a 
requisite "cotisation" carr ies  the risk o f  possibly excluding very . 
poor families from rehersh ip  iT the cooperativet.0n the other hand, 
clearly perceived benefi & m i  ght encourage even very poor fanners t o  
somehow come up with the ll,cotisatiom", particularly i f  i t  is seen as 
an investment' rather than'a contribution. Moreover, a min imum menber- 
ship requirementof100 wouldraise500,000MF,anotinconsiderable 
sum which would, i f  pledged, indicate keen interest on the par t  o f  
farmers willing to  pledge tha t  amount and in te rac t  cooperatively. 

The broad lines of the evaluation and the team's recomnendations have 
been drawn. I f  found acceptable by USAID personnel, they need t o  be 
presented t o  cooperat io~ and ARSG off ic ia l s  fo r  fur ther  discussion, 
precision of detai l ,  and f ina l  agreement on the .plan and its financing, 
col latoration between various government servi ces , broaching the ideas 
t o  farmers. ,- 

4. FEASIBILITY OF RECOMMENDATIONS 

The evaluation team believes i t s  recomnendations to  be feasible. We., , 
will take a brief recapitulatory look a t  why: t 

--~dministrative/Financi a1 : With the load reduced, i .e., .$he Aq 
Office w i l  I not nave to worry about providing inputs and.recovering 

X a i i s T  it shbUld be even more efficient. However, project manaser 
and control1 eras off ice will have t o  s e t  up budgeting, disbursement, 



accounting procedures, teach them to  Ag Office staff i f  necessary, 
and thereafter require t h a t  they be followed. .. .. . 

--Technical: Concentrating the efforts on research, extension, and 
demonstratibn i n  concert w i t h  the knowledge, experience, and concerns 
of local farmers is a step-by-step approach. The primary purpose of 
technical counsel will be t o  help farmers be assured of a harvest, 
and next to  improve techniques, thi rdly t o  suggest changing o r  
replacing techniques. No vsugges ted change i n  tradi tional techniques 
i s  foreseen during this Phase- I1 of, consolidation. Such can only 
occur when the applied 'research has produced results wh ich  may consti- 
tute a technical package worthy of extension t o  the fanners, that is, 
a package better than the4r own. The research will accordingly have . 
t o  focus on many aspects of crop poducti on--i ncl udi ng labor avai lab1 1 i ty; 
requi rements , return on investment, a1 ternatl ve avenues of investment 
of time, labor, finances and not simply the agronomic ones. Much 
crop assurance wi 11 come from the avai lab1 l i  ty of diesel-fueled water 
pumps which will help farmers nurture young plants during periods of , 

slack rainfall. The pwposal fo r  provision of tractors with backhoes . 
and front-loaders i s  admittedly risky i n '  many respects b u t  is intended 
as experimental i n  nature. Assuring the ability to  keep the water 
pumps running is less risky, since both the SECAMA and the regional 
cooperation have pump repair units who can train the pumpist selected 
by each cooperative. - . - *.d 
--Social: Because i n  the reorlentation.of the project, farmets will' - 
b e w v e d  i n  a development dhlogue and be a b l  to  exert greater 
control over thei r  own development and destiny, the evaluation team 
mnsi den  its recomi?n~tfons socially feasible. Indbed, i n  our 
scheme, l i t t l e  will happhi unless farmers want i t  to. The mutual respect 
and confidence that shoul d develop between project personnel and I 

farmers can only encourage expanded crop production through col labora- 
tion. Creation of local cooperative stores w i  11 be an important local 
achievement, bringing tangible benefits which will also encourage . 
agricultural production. Fi na1 ly , the recomnendati ons seek t o  make 
more farmen more imdependent, given them more power, and reduce thei r 
dependency on government agencies. 

--kconomic: The evaluation team sees n o t  only increased economic 
a c m u t .  substantial benefits derived by farm families. These - wi.11 consist of better rice production w i t h  greater assurance of adequat 
harvests, thanks to  the pumps, and reduced comdi  ty and equipment costs 
achieved through the opening, of local cooperative stores. The added' 
value of the increase i n  overall rice production aione, prpjected to . 
be a t  least  3,000 tons by the evaluators, will have a significant 
effect on farm family income and nutrition. 

. . 



--Lo i s t i c a l  The remote l o a t l o n s  o f  Ciao vis-a-vis Bamako presents 
l o g  -T%-n s t  ca i f f i c u l t l e s  f o r  de l i ve r y  o f  p ro jec t  comnodities uh ich 
mast be purchased. For U.S.-made o r  other foreign commodities, 
the evaluation team Suggests shipment through the p o r t  o f  Lome v i a  
Niamey d i r e c t l y  t o  Gao. By-passing Bamako-as wel l  as the por ts  
of  Dakar and Abi djan-should r e s u l t  i n  quicker de l i  very o f  conmdi t i es .  

We recomnend t ha t  American equipment be ordered through l o c a l  d i s t r i -  
butors. This' re lates on ly  t o  pumps and backhoes. Another p o s s i b i l i t y  
may be t o  purchase French manufactured items where the French concerns 
are subsidiar ies o f  American companies. 

To f u r t he r  minimize l o g i s t i c a l  problems, we have l e f t  the decisions 
f o r  most provis ioning t o  l o c a l  cooperatives (except f o r  pumps and t rac to rs  
which w i l l  usually be able t o  procure much more e f f i c i e n t l y  than GRM 
agencies . 
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The schema i s  thus as follows: 

(a )  Action Riz-Sorgho Gao 
Administration 
Training 
Research 
Extension 
Demonstrations 

(b) EuroActi on Accord 
Local Cooperatives 
Coopera ti ve Stores wi t h  

-primary goods 
pumps and hoses 
seed 
f e r t i  1 i zers 
poi son 
fungi c i  des 
mechani cs ' tools 
fw l  
o i  l 



ADD1CROPS, Brahimr; W r a  

Evaluation of tbe A c t i d t i e r  of Action Rlr-Sorpho reparding 
Agronomic P r a c t i c r r ,  Water Control and H.negemant - Pro jec t  688-0206 

3 R U  : AW/CR[)PS, Ht. Kurt Pul ler  
A/NK) /C~~DPS,  Ma. 0.il Shaadr 

iota t )b f i r s t  commurt Ir  that t h e  oval ru t ion  team mhould bava includod 
aen lo r  r i c o  agranoml.t with agroaondc ~ l r p o r t i r a  and e s p e r i m c a  in 

developing, t u t l r r g ,  introducing and e v i l u a t l n g  tha technical i n p u t r  
t o  amrt l  fam myrtellu. 

1. Perhaps t h e r r  would be no aeed t o  taka up t h e  dmfinit ion of thim 
pro jec t  o n u  mom, b u t  I think it i a  h p e r a t i w  t o  r a d n d  evemona 

. of the rauoru vhioh motivated it8 cramtbu .  

Zbe ra6lan  of C.0 har auffered from tbe drought t h a t  a t a r t e d  i n  1968. 
Accardlq t o  tho d r t a  gatherad, ona can only mnvirsge i r r i g a t e d  or 
post-flood crops prof i t ing  from tbr u a t a r  of thr Niger r i v e r ,  t h e  only 
r i v e r  1.n t h e  a ru .  The propmod imptovmmats aimed at  building inaub- 
maraiblo dikes and digging of c a m  which would help  i n  r e g u l a t l q  
the incupt ion o f  the rubmarsion inCtfir" plains and i n  protmcting t h m  rim 
p h t  againat f i eh .  The axpectod r a a u l t  i a  inc renmd production through 
b e t t e r  y i e l d s  and l a r g e  acreage. - . - 

b I 

Toward thoec objectivas, the projec t  bas includad four  major i n t a m e n t i o m :  

1. Improvement of rica output on an aru of 5,000 ha, through the i n t ro -  
duction o f .  i a n p r e v a d - a ~ r e a t ~ s s d . ,  b e t t e r  a g r i c u l t u r a l  p rac t i cac  
and the re inforc ing of exlaring a u b m r s i b l e  dike# by manpower, and 
the 5ns ta l l ac ioo  of water ga tes  end f b h  acrn-. 

2. knpnmamant o f  rice production on a m u p p l ~ t a r g  area of  5,000 ha 
through t h e  comatructioa of iaeubmarsible d i k u  vlfh aartb lvoviPg 
aachinery, and i P s t a l Z a t l m  of water  gatan and fish mcraenr . 

3. I q r o v e n p n t  of morghum outpu on 3,300 ha through the traratmmt of 
m a m d p ,  and 

4. EatabUlhlng a rucunh centar  t o  teat ncv varletiea, a g r i c u l t u r a l  
y r a c t i c s s  and f a r t l l i e t r  domes. - ,  

llhe measurer of p ro jec t  achievement are: annual c e r e a l  production 
i n  &he Cao a rea  i n c t u o a d  by- 3,750 Xrhmr; and lmprovad varieties 
and pract icao  w a n t  introduced t o  10,000 fame-. The PP aneinmtad 
production of 111 ce rea l s  within the area re&d by ARS t o  ba 10,000 tom. 



RICE - Artam CUltZvatad ( i n  hactmran) 

RlCE - Production (in KT, b u a d  on arm harvartad) 

Totil Production Selected Saedm Local Sea& 

76-77 4 678 3617 P 7 77-78 4776 1160 3615 
78-13 6173 . 820 5353 
79-80 -- 2828 964 1814 

RICE - Yield  (in kg) -C - ,..d 
All Oaris t ien  - 'SelacLed ~ a r i e t i u  Local Varietiw - 

Obrervatioor : 

1. Ac~mage: 
l b 4 i  1976/77 uapalgn u a b u a  year, thm mcruge fo r  local r u i m t 7  

' ' . , 
r lce drcre~ad by 0.292 in 1977/78, and by 76.332 in 79/80. Dnfortuamtmly, i 

thir r s d u c t i w  i. n o t  d w  t o  ap local varietiu in favor of 
meleefed v a r i e t l e ~ ~ ,  b u t  only t o  t h e  low frequency d d  bad d h t r i b u t i o n  
of r8lPQIU. 

. i 
- i  ..' J 

a: H 
For t h e  mamm period., t h e  rcmagm i n  m e l r c t o d  variet iu incrauod .. 

by 64.292 in 1977178 ampared t o  the f i n t  campaign ef &976/77, b u t  
'. t 

dec~aued m i g d f i c m t l y  by 59.25% la 1977/78 m d  11.42% t h e  follcwing - :I 

Y-• . .: f 

%heme figuxmm dmpand on the timely and adequate #upply of ma&. 
Ihe  1977/78 cupatgu p r m d  t o  'be good tlunka t o  an adequate supply 
of made from t h e  meed producing centerr  and, ~epruntly, the acra8ge 
incra.srd. Pn the o t h e r  hmd,  in the follaring par, t h e  f~mara ran 
o u t  of r m d .  ARS which v u  their only bopa t o  gat .em&, did  n o t  h a m  



2. Yimld: 
Yimld h u  incraanrd both for local a n d  raloctad vari.aEiar. h a  

progrmroiur i n c r a u a r  rra u follovrr 

L o c a l  variecircr  Uaiag 1976-77 u 0 b u s  7aar. tba yield  rmodw 
uachanged i n  77/76, bu t  facrcraaed proparmivaly by 30% 9.n 1978-79 and 
by 89% in  1979/80 thank8 to k h d r  hardincur. 

Solactad varietio8: rtre y t d &  1in 77/78 and 78/79 vmre lower than 
~r.ooa of t h e  local o a r i s t i u  due t o  t h e i r  Pnadbptability t o  the mnviron- 
mont and also bocawa of bad cu l tu ra l  practicer and poorly t r r inad  extmn- 
.ion agentr. Tha ealac'ad va r i a t i r s  had higher y ie ld .  M comparad t o  
loca l  ones i n  the  th i rd  campaign (78179) due t o  improved t m c h n i d  
pract ic t . ,  more axperience gainad by ertalt l ion agmntr, dike c o ~ t r u c R i o n  
i l l w i n g  the control  of thm flood, and watarlng of mmodlingc with motor 
P T .  0 

Tha dacrerus in 78/79 m d  79/80 l a  d w  to bad production i n  tharm para. 
It reems tha t  the  f i g u r w  givan by U(S a r e  lwar than they wera i n  r e a l i t y  
( b a a w e  notdimtinction i o  made of farmerr who w o  thair ovn 8ee& which 
cmn be relacted scad u wall). Anyway, if wm cor~pare the total number 
of ouparviaed farmarm and the farmera using odoctmd oredm, it become8 
evident t ha t  the ABS project  is from reaching tha goal usigamd Lp 
the PP. . +-& - - 

I 

Y s a r  No. of Farmero using - No. of Farmers - e v l s d t e d  Saodm rupervisad - - 
b I 

76-77 U81 ..lK 
77-78 2947 8141 
78-79 20 83 115 39 
79-80 1425 '. . - 7E99 
80-131 1858 (Bara not Incl.) 6400 (ind: 3481 f o r  sorghum) 

In thia table ,  the only corrmct f igure  concerning the nrmrber of f r r m a a  
muperpiead icr the lmt OM (which rapremenu 64% of the projaet goal). 
The prior figurea had bear doubled, 1.0. counting 2 for  a mingle farmar 
who cultivated both sorghum and rice). 

Recuperation of seeds: 6 - 
Them io a 15% imtarsrt charp to  the formar fo r  mead for one campaign. 

Iha zmcuperation of theme seed. prooed very poor, .r ohow by tha trbla  
balov : 



Imar Saedm in TOM Racuparation Fn Tour 

20.566 
SO. 769 

5.281 

Situation of Other Iaputm (Fungicida d PmrtIlI~.er) 

Tsar Phosdrin (1) Thiorrl  (boxurn) B(B (kg) Urea (k& 

76-77 - 2677 - 880 
77-78 . - - - 6230 
78-79 - 6822 12,140 5100 
79-80 5 9205 2,595 2105 
80-81 - 21701 5,656 1959 

Ihs w e  of fertilizer l m  mxparinmtal because the farmer doeu not 
exactly lurrrw b w  rucb rcreaga wlll rannln definftaly productive, be 

9, I d o u  not as' for fe r t i l i zer .  

SORMW - 
Y u r  Arms S a m  (hm) b r u  harp&& (ha) Yield (kg) Production (tonm)& 

76-77 - 500 - 420 - 210 
77-78 - 1803 469 847 
78-79 1959 US!T . 512 ' 815 
79-80 3629 1958 455 851 
80-81 36 76 3374 444 1932 

It YU not pomaibla t o  detanuine the m a  t r u t e d  rernra tho a t u  not 
t ~ t e d .  'JLhr figurn ~ ~ ~ i l r b l 8  i. tba m m t  of fungieid8 util i-d.  
Though t h i m  mount i. $or k t b  rice and morghtm, i t  mhwr how vid.17 t h b  
tachnical packmge hu boon rccsp td .  

The uralyaim mhwa that an incrsare of 136Z, 243% d 710% w u  rmechmd 
rampectitrrly in 78/79, 79180 and 80181 comprrrd t o  the brma y u r  76177. 

* 
The mcruge incremed progt,ulllrrly by 2602 i n  77178, 2l8X in 781 79, 
291% in 79/80 and by 5742 in 80/81. 

, 
. This lro t figure ham reached the project  goal (3300 ha of oorghum) . 

But d a r t m u t e l y ,  the ~ i e l d  r d e d  8lmomt unchanged mince the fikt 
umpaAgn.. Pre outbra& of h i s  morghii (plant lowe) u i th  r rubaequorrt 
dac raue  h yidd u of tbe 5- 78 79 w g n  illwtr8t8r that fh8 f l m g i d d u  - 
mad in the a m  a n  only mpaeifieslly agriart  blade rust. - 4  . 



Zhe increaar  i n  production torpor from t b e  arm nada avai lable  f o r  cu l t ivn t ion  
b y  ehe dike confatruction, 1.0. the  a r u  plantmd t o  sorfium WM grea te r  
than f o r  r i c e  i n  Tacharme. Eectaraga cult ivatmd 18 linked with timing 
and tha  extant  of tha flood and flood racesaion - which 11 nar  controllmd 
due t o  t h o  d.f.ku; 

Tha t n m i b n r r ~ l b l r  dLlu c o r u t r u c t i o ~  beg* in A p d l  1979. Preoantly, hro 
p l a i n r  rra protactad by 17 klD of dikam, 1300 hl a Tacharuw and 678 he 
I n  Cargoumm. Thlw t o t a l  of mpprorlmrtely 2000 ha r a p r a s m t s  40% of the 
t a r g e t  s a t  i n  tho PP. h a t  of improving r i c a  production on an  arm of 
5000 ha through introduction of oalectcd d t r e a t e d  va r io t i ea  of rlcr saodo 
and repara t ion of tha exioting rubmars+ble dike8 with band labor  bar been i d -  
t i a t ad .  Reparation of aximting dikes by haad has t a b u  placa i n  an a raa  
tbst w i l l  improve rice production f o r  d o a t  3000 ha. With the  delay i n  
dlkm conr t tuct lon m d  digging of canals (2  y r u r s  behind ~cbedule), it i a  
not radimtic t o  expact t h a t  the  p r o j s c t  would ruch it. targets .  Thema 
c.nrlr are vary inportent  t o  correct  tba i r r i g a t i o n  8 y m t ~ p a r t i c u l a r l y  
in T a c h a r m .  L o g i u l l y ,  water mhould m t e r  a t  tho  higher  ground level I 

and flow dovn t o  the f i e l d r  by gravi ty ,  however, t h a  symtem ipo ta l l ed  at  
t h a t  s i t a  fs exactly rha revarne. 

The remaining fourth intanrantion,  t h e  i n e t d l a t i o n  of the f i e l d  raeenrch 
o ta t ion ,  v u  undertaken lamt year,  almost f o u r  yaars  bahind schedule 
according to tbe i ~ l e m a n t a t i o n  p m  crE the PP. - *.& 

. - 
I n  h indsight ,  some obse rva t i ck  c a s b e  nadc, mWily a , 

ARS ham ouf fered from inaof f i c i en t  funding and poorly tined funding . 
There was no eeparatfnn .of c r e d i t  funds and operating funds. 

The dilre construction has up.denced a oerioue delay. The dikea 
a m  not  protect ing tha  r i gh t  p a r t  of t h o  flood p la ins ,  aepeciil ly i n  
Gargortpr). 

The working re la t ionehip  batween ARS and M a  Rural o r  OTEW has bean 
less than ef fec t ive .  

The m e a r c h  canter  h m  jwt begun opsra t ions ,  b e t  at the end of 
the PACD. 

One t vo  - t t a inaa r  have comple~ad an ll-week course in a g r i c u l t u r a l  
exte~ion.  

Evaa though t h u a  t ra inees  are no t  i n  8 poa i t ion  t o  conduct t ra in ing 
of the rr.mrining axtmnrion agents, technical, u a h t a n c r  amedad t o  
eupport the prograno hag not bean on the list of p r o j e c t  p r i o r i t b e .  



- Tbe work lord (rat. of production techniciram t o  f r r m a r ~  ~upcrv tc rd)  
w u  marked by &a a v d l a b i l l t p  of one r mmrll numbor of "rgentr da b u e "  

v who had LO rxacute tha majority of s r t w u i o n  work. These agents arm 
tho onam vho r c t d l y  vork vith tha f a w r a ,  showing thcm the lmprwad 
cul tu ra l  practices. U n f o r t ~ a t a l y ,  t h o i r  number i m  too l w  t o  rffec- 
t iva ly  d i 8 m d n a t r  in formt ion  and thereby impodsr extewion affort..  

- The t a c h n l u l  package offerad l m  va- poor (La .  tha  fungicida wed 
f o r  maad treatment i m  not adjumtod t o  t ho  conditioru udmclrq; abmmccr . 
of p l m ;  wuitable improved r a r i a t i u ) .  

- Thm i r  .upporting u n a c o n d c r l  journaym t o  m d  from Hoptl-Segoo 
t o  rupply farmerx vitb improved aeeds, a d  has never been ab le  t o  g a t  
rll of the maeda nemded from my s ing l e  source (Opgration Rit S6got1, 
OpBrrtion Biz M#l, o r  the  multiplication farm a t  Babougou). 

In vim of all of th-e problernm it appeaa t b a t  the b m e f i c i u i u  have 
rro voico i n  prolect dacimiono and no leverqe i n  came they may judgm 
d e c i o i o ~  o r  act ioru t o  be umrbe. AID muat ML. a concerted e f f o r t  to 
iaprm communication and give f u l l  povcrn to the farmorm in the dodmian 
p.kLp8. 

With .the delaym in kmplawnting t-o* and the i b m s n c s  of cmrt. which 
vlll dimtributa t h e  water i n  the *mZTi,: it  1. not r u l i 8 t i e  to  mt 
tha project t o  reach i ts  targets  on tSam. A *ird d%ka inmide the *la& 

- - 

and several  c a d  arc needed t o  corractllthe e r ro r  i n  the i r r i g a t i o n  mymtan 
h t a l l a d  in Tacharman. 6 I 

lLBS obould take advantage of the pr idmf ty  of the  water t ab l e  by diggfng 
on. or hro vallm along t h ~  edge of the  f i e l d  and grow madl ing .  (am is the 
case of the vhpat producete in Dir6) . 
I n  condunion, AID oo tiarsly uui project '  mpeclffc work w. 

. . . I  
Technical  msi.turcc i m  wry importlnt in dmvmloplug opportunitiu for  , ; ".' 
production incraue, f o r  dads ing  techniquor and ovduadng them 19 term I 

f 
o f  uecfulrucas to the fanwr. Thia P I I C U ~ ~ I C J  M tho level of the . i  
technical package which direct ly  impbdgea upm both t o t a l  production I 
and p r o d u c t i v i ~  i n  tary low. - 3 F 
8emd treatment - though it ir the m m t  vide ly  accepted of the A d  i 
pract ices ,  the project  h u  not ye t  been ab l e  t o  p rwlde  a large r8nge of 
fungicide t o  protect  the  crpps 8g.inmt pu~tm, 

b e  of plav - Aa Lee r a t e  of this prac t ice  i m  not a i g a i f i u n t ,  t r a in ing  

I 
and counsd l lng  by the Direction de Mehinimme &ricole should be  empbUILmd 

I ? 

. . 
.II w e l l  aa the creation of an rnimrl t t lc t iOD maiming cantar. 



Aa f o r  t h e  use of Improved vmrietlea, i t  m w t  be noted tha t  the  s s l s c t a d  
mead v a r l e t l e e  h a w  growth cyclw which a r a  longar than thome of the  t r a -  
d i t i o a a l  variedma, m d  i n s p i t e  of thair genet ic  p o t a n t i s l ,  arm not  ve l l  
multmd t o  the  area bauusm the long cycle i n c r e u a r  the chance. of loso 
t o  b i r d .  and i ~ e c t . .  It ~ , t h a r e f o r e , n m c e o s a r p  t o  aetablimh a seed 
mul t ip l ica t ion farm in which re lac t ion  from 10-1 v a r l o t l e s  i. ma& vhich 
then d g h t  prove to be muperfor t o  t h e  l o c a l  v a r l a t i e a  in general  uom wv. 

I h o  receptivity of tba  farmer, t o  *a Int roduct ion of o w  iaprovad p r a c t i c u  
&pan& on &air having the needed c a p i t a l  f o r  acquiring the mqulpmant. 
But 1n moat caesll (a.g. t h a  b a t  amendment), the c r r d l t  fund# have bean 
usad f o r  meeting operating cxpuuua of ARS. I propoee t h a t  in t h a  f u t u r .  
AID w i l l  =kc Rure that a credit s y o t m  be ieplemedted as' foreseen i n  the 
muendPcnt. 

cc: AW 
DIR/DD 
PROC 



Furtbmr Tochnlcd Inforumtion oa Action Wz-Sorgho /Cao 
- - . .  - .  .---. - 

The northmrn p a r t  of thm ronr Cm-Ilourmn comprim. an a r u  of 3000 ha 
axploitabla v i thou t  fnoubmersible dike18 i n  cornpariron t o  the  a rea  
botwern b o o g o  and Cso vhich pomprimma around 6000 ha in th8 Bau8a 
plJm aloor. SO& production data ,  addmd to the r8ceprivl .g and louo 
racuparatian problem l e d  me t o  propora that IBS concmntratm it. man- 
power and mtmrlal in thm m~lltharn SUM. 

Cornpariron of Production: 

Southern Zone Nortbara 20- 
Cargounn Tacharanv Forgho Moudalrsnm 

1978179 

BXU 
- h a  mova [ha) 1009 663 lSI5 1288 
-Am. h a m u t e d  W) 937 649 529 1171 
-flield (kg) 1281 645 1236 904 
-Production ( tom)  l20l 419 654 1059 
-Tr.rrrplurutiolz (ha) 42 60 149 487 

19 79/80 
4.- 

-Area m o w n  (ha) lO30 c.-L 713 .I644 1U4 
247 2 9 7  - 32 305 - - - h a  harpastod (ha) 

-Yield (kg) 139 2 3 9 4 6  714 _ 920 
Production (tons) 344 579 22 280 
-Trruupl.antation (ha) 18 C 100 1I.l ' 517 

.*.. _ 
SORCBUM 
-&M trpnsplatlted (ha) 90 420 148 162 .. . .. -. - . 
-Area harpaatmd (ha) 1 410 148 162 - - Yield (kg) . 266 582 331 308 
-Production (totan) 0.266 239 49 30 



. . (a~99 VD d OOO'OOQ~E 
o:, va d 000'000'9) toara sqa 30 ~arauo:, eao~dmoa 30 ommeq mawmen- 



- axtamion rgantr ( 2  t o  33 agsntr p.r parimstar) - orpad ra t i on  of farman in to  woparativru 
of agent8 and @elf-tmd-dng of farmarm (of tachnlquu 

pasmod on through tha cooperativaa) . 
Other lnformrltiorr gathered with respect t o  mnmgmwnta 

Yke dimtributicm o f  land1 - 0 , U  ha par r u r r  - pr ior i ty  ¶.a given t o  former bmara dtmr , 

which coma tbm aaighboring fanmr~. 

Ihe  wag. contract batmmn the OfiABA and t h r  fa rnn t r ,  u wall u thm 
m1yE;mnt  conditionm batman tha govrnmwnt and O?WA at .  u yet  l n  
tha  p l m d g  stage. 

Rotation - Than L. ao  rotation ( r l c a  L plmntrd upon rim), t b m  f o l l ~ n g  
v a d e t l u  arm employed XB U/29, I B  122, SB 15, Chinase v a r i e r i u  and - 
& Caulr ( f loat ing t i c 8  v a r i e v  for  l a w  f l e ld r ) .  

Buic  m u &  and nurse-: Ihe famen are aot a l l w e d  t o  hroa their ovrr 
nurserlam (seed be&). A l l  thr murface is obl iga tor i ly  t r anmph tod  U, 

' 

rim. 

)Lch.nitation - Labor: At f i r s t  traceorn w a n  uard vhfch a r e  nar raplacad 
by a n i d  =ction brcawo of t h m  Ugh cost of the 
t rac tor  rspVQll,WO Ir C F A b  aa urnrparrd to 
nnirml t ract ion Coxen) - 8,000 P CPA. 

Ha-t: A threah,klm .mor&ed I n  two p a r a  (the pr ice  2s 
20,000 P CFA) . 

Itrigstion: made with t h e  help of ra mloctric p u q ~ ;  
' . - aulnrpla - for 45 ha, one rmrp of about 30 CV 

with a dmlivmry of U O O  S /hr i r  i n ~ ~ t a l l o d .  

Typw of parimetam i n  we: 

h e r o  a m  only two fypu in ui . t enca  - the b u i n  type of which tha 
' 

tow mmrmutdc haight i s  .bout 6 m - m d  the t a r r a n  type of which 
t h e  t o t a l  rnsrromatric helght I 8  about 20 m. 



Recovurp of Sead Loan for the l m t  Campalm: 

Northam Part 

Soma inportant point. have t o  bm notad: 

- t he  yield of r i c e  i n  the southern p a r t  ha. b a a  i n c r e ~ i n g  or at leaa t  
remained c o ~ t s n t  during the h o t  two yearm (in Cargo- and Tacharma 
t h e n  i. rzr i n c r r u e  of 963 verrrur 1669 kg, I n  Moudduuu and Forgho 
tb. yield dec-ed from 1070 t o  817 ty) . 
Tba emu obmervrtioru urn noticed fo r  morghum am wall: 
Ln Cargouna urd Tacharane the average yield increued  frvm 424 t o  628 kg; 
in Forgllo and kudalrsPr tha yield decreuad f r o m  319 t o  110 kg. 

- m e  conceptualization of the approach. 
rg 

k have m a t  "06Bratiaru". ABS hm~.&o rdopted the "pilot fanner 
approach" ur a of raading the fanzing populrrtion. The Lollwing- 
chart mhavs the organie&ion met up t o  gpch the 'farmer8 around d i b d  
araas,jwhich 1 vis i ted  i n  Niger: . - 

C I 

Ocvelopmant Cmdt tee  

b f f i ce  of the Comml.ttea: Prhidmnt. Secretary, Tr-urer 
I 

. . 
plus Director of the  Perixueter ! 

f f tcs  of th* cw (Groupclwnt i t a e l  
dm Production) : P r ~ i d m n t  , S e m t a r y  , "Encadraur" 

1 
plun 5 dalegatem per  CMP 

Rcpreeentatircr of the Mmilristratlon: "Sou-Prhf et", Qlief of 
II Service.. , - 
1- 
t 
1 
1 

WurrrgaP.nt i h d t t a e  
1 
v 

I Bureau of Dso. commit teal 
~ureau of +he m a  I 

I O f f i c s :  Pru. Sacr. Bndad. i 
! 5 delcrgates, ! 

1 Water CurrQ, Pi lo t  Faxmers 



TECHNICAL E71ALFATLON 
P3OJECT ACTION RIZ-SORCHO (688-11-130-206.). 

(Draft from P a r t i a l  Noteo) 

USAID funding of the  Action Rk-Sorgho project was based on tho  
following . investment equation (see Logical Framework, p.3 of PP) : 

Inpu to  .I Outpute 

1) Capital 
a) Dike and gate construc- 

t ion 
b) Improved eaed and meed 

protection 
c) Hand too l  purchaea 
d) Field Res~arch  Station 

2) Technical 
a) Staffing 
b) Admin. Support 
c) Training 
d) Demonetration 

1) 5000 EA of r ice ,  p a r t i a l l y  
protactad with yield8 of 900 
KC/W 

2) 5000 HA of r i c e ,  completmly 
protected with yialde of 
1300 KH/U 

3) 3300 IU of eorghm with yield. 
of 600 KC/EA 

4) Annual v i l l age  danomtrat ioru 
of techniques . 

Thio equation wae faul ty  botifi?+n~te conception and i ts  application. - 
F i r s t  of a l l ,  t h i s  m i x  of capi ta l  and human invartmant eimply w i l l  

not a f fec t  the substant ia l  increasee in cneal production dealred. Dike8 
and control gatee can ameliorate z e  extreme of the  flood-&ought 
cycle. By moderating the r a t e  of the water's r h e  and f a l l ,  dikes and 
gates can aasure mofeture t o  both crops w e r  a longer and later period of 
time than the precipitous r i s e  and f a l l  of the  r i v e r  normally allows 

' 

, 

.I . . 
.Protection from Bizophage f i s h  is a l s o  improved. However, on ly  mua l l  

incraaees i n  yie lds  and acreage can be expected since the dikes and gatas  
do nof aasure moisture during early rice and later sorghum growth. 

With a c t  eparse (300 rqm) and sporadic annual r a in f a l l ,  farmcro murt 
have the a b i l i t y  t o  guarantee moieture t o  seedlings a s  w e l l  as t ransplants  
f o r  etrong f i r s t  growth pr io r  t o  f loodiw.  The scenario described ia the 
p r o j e ~ t  paper (The farmer ". . . . w i l l  be a b l e  t o  w h i f t  en t i ra ly  from broad- 
casting t o  transplanting with r i e i n ~  vater", pg. 7) is not fca+bl+ - .In - 
maat cues, v&k transplante simply cannot take roo t  rqd_.h&~ groyth wlth 1 
r i s i ng  waters in  the absence of rain. Nor can farmers delax plant ing by 
the ok-week period suggested, extending harvest  w e l l  in to  the  dry 8 u e q n  
when grain-eating birds  a re  flocking along t h e  r iver ' s  vardaat baolu. 

Improved aeed and read protection have been responsible f o r  8 small 
incream in r i c e  and rorghum li.ields. Testing and eelectlng new var ie t i r r ,  
through f i e l d  research w i l l  t- loubtedly b e  productive by augmanting t h i s  
increase. However, even the gheet yielding v a r i e t i e s  and best  protected 
reede.will  f a i l  f o r  lack of s re l iab le  system of water management t o  
insure moisture during the most c r i t i c a l  growth periodo. 



Although ouPficially appropriate, the humm, "technical" input was 
alao inadequate t o  achieve higher producrlon. Farmrro need the primary 
technical services of mal l -scale  conrtruction aooiotance and pumping 
technology. They a t r s e r  theme ae fundunmtal needs (see reporre by Walker, 
1978 and Putnm, 1978). Such sarvicee c m  be cost-effectively and reim- 
bursably provided through a worke raction and aeeociated c r ad i t  ochama. 
The muccesr of other  techniquas vlll depend on the introduction of basic 
water managumant on these plains. The project paper, i n  l i s t i n g  an agrono- 
m i s t  with 4 water resources background, an i r r iga t ion  engiaaer, and agri- 
cul tural  and construction tachniciarson tha Project Staff (pp. 22 and 24) .  
grosolp exaggeratae profaaoional t i t l e r .  "Excallant perfonnanca.... . 
exceptional abi l i ty . .  . bland of ta lents  .... . f u l l y  adequate. .. ." a re  not  
etnff descriptione, but blind overstatements. Neither the Project Staff 
nor the Project Management are  technically trained o r  focueed enough t o  
meat the needo of the  agr icu l tu ra l  s i tuat ion.  

11. The Project .- . . .- -" 

Pereonnal: The ARS Staff i s  basical ly  unchanged s ince l a s t  yaar. 
flowever, the former Aseietant Director has become Director (having 
directed the project  and interim often in the past). Bs confirmad in 
ARS'e annual report ,  the  present e taff  l a c k  the competence t o  carry 
out a program of improved agr icul tural  techniques. Eepacially weak ore  
the  c r i t i c a l  sectione of r u r a l  works (construction and maintenance) , 
supply (motor pool and pumps among s t h e r  rasponeibi l i t ies)  and t ra ining 
(animal t ract ion,  etc.). During a-remkt v i e i t  thia.wa$ evidenced by: - 

- The i n a b i l i t y  t o  i n s t a l l  or t o  c o d u c t  a t e s t  progr-am on an 
animal-powered f low pump; 

C I - Over half of t h a i r  motor pumps lying i d l e  and non-operational; 

' ~ a i l u r e  t o  respmd to  farmer's requcsts fo r  m a l l  dike construc- 
t ion and pumping e&ices; 

Infrequent and inept  anlmnr t rac t ion  demonstrations; 

Supply rooma i n  disarray; 

Many project  vehicles  e i ther  dioabled o r  in poor repair ;  and 

Abeence of records on construction costs. 

This lack of technical a b i l i t y  ia exacerbated by the  f a i l u r e  of thn pro- 
j ec t ' s  d i rect ion t o  give p r io r i t y  t o  technical needs. Within the project ' s  
managerial framework, engineering and logistics a m  generally damgradad. 

Furthenwre, ARS-farmer re la t ions  appear strained. The a t t i t u d e  of 
ARS Staff tovarde t h e  farmers borders o f ten  on conttmpt. Both cen t r a l  
and f i e ld  s t a f f  on eeveral  occasions s ta ted  the need t o  oblige or  wen 
force fanners t o  follow ARS inetruction. Y e t ,  the s t a f f  did  not h a w  epe- 
c i f i c a l l y  what agro-technical package t o  introduce nor how bes t  t o  intro- 
duce it in consonance with fanners' in te res t s .  I l l u s t r a t i v e  of this 
esteneion service-fanner relationship was ARS's re l r~ctance t o  change the  
dike alignment t o  b e t t e r  s u i t  v i l lqge needs before ac tua l  construction 
and the d i f f i cu l t y  experienced with farmers over operation and maintenance 



h d  yet,  when asked about the most praroing project naads, tho nev 
Director rspliad with canetruction of extansion agsnt lrouring, a more 
indapandenr (from AID)  accounting procedure and greater choice of como- 
d i t y  purchare. 

Faci l i t ieo:  With %its IlaPited anginenring resources, AILg ham bean ab le  
t o  build r w a r a l  m a l l  f i e l d  off icer  as  -11 am a main offica.  Tha f i e l d  
o f f i c e s  and storeroom8 ara  adequate, but muffer from poor dsrign (poor ume 
of opnce, vent i la t ion,  and l ighting).  

The succassful, i f  delayed, cornplation of a neso of f ica  building 
should ameliorate working conditiono fo r  t h e  central  ARS Staff.  However, 
no improved f a c i l i t i e s  o r  ,renovations a r e  underway for  a i ther  thm anginear- 
i n 3  or supply sectiono, another indication of the low p r io r i t y  accordul t o  
technical and l og i e t i c a l  operatiom by ARS management. Future p l u u  , . 
include the reconrtruction of an abandond, dilapidated mtructure as 8 

Diractor 'r  houee and an of f ice  fo r  the  engineering mection. No coot 
f igurer  were availabla fo r  any paot or p r u a n t  construction. 

An adequata f ac i1 i t y . fo r  a.strengthcaed work8 section8 would include 
off i ces  fo r  the enginaar, the  surveyor and the i r  secretary,  a drafting1 
design room, stockrooms, a supply warehouse and a garage with part8 and 
t o o l  ntoraga. A strong o p e r a t i o n a ~ ~ ~ c t J b n  i m  a p r i o r i t y  fo r  a funct ionr l  
projact. - - - 

Works: A detailed technical evaluatS8n of the  flood control works 
7 

f i ~ n c r d  by this project i e  found i n p n  earlier report ,  relevant ,portion8 
of whic,h a r t  annexed. The s ignif icant  po ia t r  a r e  a s  follows: 

1. The ocale of the major works v8s too largc__and ambitious; the  . 
works strained both USAZD and rha ~ e i o p t o e t - F . c t o r  '8 (OTER's) caDa- 
b i l i t i e s ,  a r e  beyond ARS a b i l i t y  t o  operate, and ara  not jPrmediataly 
relevant t o  farmars' naads. 

tle (and then. only .af t a r  - I 

onstruction of the  la rge  mvzt E L  / 
l a  of t-n. 

3. Both the engineer CGenie Rural) and contractor (Om) proved tham- I 

selvas  competent t o  d e i q n  and construct such worlco. Again, mistakes were 
f o r  the most par t  due t o  overambitious scale of the  undertaking. OTER vam 
invaluably ass ia tsd by $600,000 of AID-purchaaad earth-movhg aquipmcnt. 
The development of the capabili ty of this construction organization, i 8  8 

maat coat-eff active investment i n  Mali's agr icu l tu ra l  mector. 
I 

4. ARS does not hava e i t he r  the operational o r  technical a m i t y  t o  
f o l l w  the construction of such works, t o  maintain them, or  to  design and 
help construct d l e r  flood control  works. 

O!CER1s current cormtruction of the  research e ta t ion  a t  Bagoupdia 
i s  disimular from last yaar's i n  t ha t  both more time is allowed and more 
precision demandad. The l a t t e r  i r r  causing some d i f f i cu l t i e a  since OTEB 
has ' lase experience with intensive,  controllad i r r i ga t i on  systems. More- 



over, t he  ARS Staff  did not appalls t o  udlrcrrtand eha eyatem, nor have tha 
a b i l i t y  t o  operat. it. No ARS Staff  malnbrr hnr barn following the der ign 
and conrtructioa.  And, i n i t i a l  t a r t r  in t h e  submersion perlmatar ware a 
t o t a l  f a i l u r e  f o r  l ack  of ARS follow-through-and i n t e r e a t .  Sevaral  yaara 
of technica l  atanlrtancr and t r a in ina  w i l l  ba necseonry t o  asmure oparat ion.  

Equipment: A tour of the ARS garage, warehoure and r torape  r o o m  
c l e a r l y  nhwr  t h i s  organizatian 'r  lack  of technica l  managamant and compe- 
tenca. ---c-8 
-nca, which h - 
t .  M o t o ~ u l a r l p  c r l t l ~ a l  duo t o  heavy 
farmer damand f o r  r r n t a l o  during ea r ly  r i c e  growth. Howevar, tha  ARS 
o f f i c e  a t  Tacherane which i n  pr incip le  rerveo appraximataly 500 farmer@(?) , 
(check ARS e t a t i e t i c e ) ,  had only two 6HP pumpr of which only one was ' 
opera t ional  during the plant ing  rsauon. Cargouna'r o f f i c e  had t h r e e  4-5EP 
pumps, but  only ens was rentad out (one broken and one "roo huvy" t o  mow). 



krauul tba  SrmauJ.mt, UB-Cao, Ort Pan Trm , -- 
PrLaury raport om the act1rXthr af 
Actiar )Itir-Bor~ha, Oam 



p l r n t d  haetaraga oacuplal 3,676 ha. in  1980-1991. Bwrru, tho objeatlra 
rcrrFCL.bli. indlutor8 diB not go a l a q  vary mllr (a) Cba amount of ur- 
d osraal production dld not lncrura u much u 3,750 KC/m [ucrpt  
f o r  t h  X u t  y u r  crup) , (b) 18% r i u  b d  wrs, p h t d  with lap*ond 7.0 
rimtiam $n 1980-1981, (c) mrago grain field of morgham did not change 
at all (428 blh. kr 1980-1981 crop), . n d  (d) riu product- ru peat4 
ftrctrutd hrar 1,173 lU of rice (1978-1979). 2,828 MT (U79-1980) to 
l0,5P6 MT (1980-198l). h.a at T r r b v r s e  md Q.rgama vbw dilur and 
..rmL w7.t- were Pnrtallad, tba csop muccurhJmu8 #tilt mlha on r&- 
fall wd f led r;!itimu. 

(2) w e  a a p  wrtul. 



lood 
2. -7rnpe.a and r i z o p b p a  c b h  q r i a a  wrm moat17 c o n t r o l l a t ~  

Thrun tro factorr an17 could not eontribute t o  the 8ipaifiumt incrurm 
i;r t h o  c a r d  production, miocm (l) farmera m t l U  p r a c t h  thm ~ U U  crmp- 
p h g  pattmrn, La .  Llocrtlng r i c e  at tbm lm land md .or* at b b h e r  land; 
thumforn (2) they grow unm crop r JW, (3) erup sucaau  ir m t U 1  d e t r r  
Jnd nalnly by thm unprdicfablm Zrctorm-rainfall, flood- md (4) cub 
curdl metbodr are  not  changed mu&, meapt for r e l a c t d  ruimtiu and 
trutd mndr. 

X f  the objectivms of dik.  cwatmct i an  wua t o  regulate the flood .p.d 
and cmtrol r k e g  u t i n g  fbh, t b  project run mchiarad, Many peoplr 
b.r. much t b q h t .  Local fa- at Tachrtma and Cugcllmrr u r  r- 
b.pm with m.w d l k u  that u m  blgg-a~ thn thm oPd mu, Cau.qrrartly, it . 

LI m o t  8urprlming that  a l l  emds 3a1 tbn projrtrrgo froa hlgbrt t o  - 

th Lasut l.nd (or buirr) &dag m t  tbm carduction of  ntmr f r a  tba 
H i g u  r ivor  to the f i e ld  and/or froa tba buin to other p u k  of th flald 
md.r floedad condition (not for k r i g r t d  cropr). Dndmr ouch a mitrution 
the u p l o i u t i a a  in difua ard cmrl rymtarr for h u u m m d  producttom of 
flmatim8 r l ca  crop could not obtrin peat n f f A c l ~ q .  

Pl lot  Project 
& 

~t L n+c+mmuy t o  hrps p i l o t  projact t o  prom the hdit 
tbat  could be g&ed from inver-t in d i k u  m d  tmrL. 

E 

& t ~ a l l 7 ,  r i t h  the adrtence af dfkas, cma.3.a and dgab.u.tUll. mourcr ~f 
wftmr, f- a t i l l  g m v  float* rim. W l q ?  The on17 .~.lll: f ra  
avupae  I8 b u m  of the  unf..rrrble topoprapw of p W  or umvm moil 
d a m  rrhich i. cmon cbuacfrrPltlc of m n u r l l y  f,loodod uu at my- 
c.hare in tbn mld. In 6outh-ust bk, f u r e r r  hnn 8trird to lmml th& 
I d  i n d i v l d d y  8 la lg  both *ids of x a h l g  r l w a  u* drrft orLilr 
howver, laad i. not t ru ly  .ram. 

An +aPbitiorrs rrpUtl8tkm am fload.d nru la Plsar  amts i t m  country 
6,000,060 W h .  for the rhola ap.rrrtim inclnding work ..locord- 

to the nport lof Ih. EamwJlli tmr+a &td Janrur~. 28, 3981 @k, lbrml 
$8 & s t a f f  mkmbar of &tlm ZLL+or@lO). IS this amant, rnrcb ar kmrt- 
armt would not be practical far -2 re- much am Gus. 

lfur 8 o a r i u  of dircmriolu dtb  tb8 AZS'lLUf he md f a  bc8l 
pwplr, wlnth g u e t l d y  ba f d  for the ptpblaa of lrrnlllng 
of flooded mu. The i d u  of the molution L b m d  on (I) ruing -tam 
of gravlw i n i y t l o n  a d  (2) mobiUtlng thn participatiar of iadiridual 
f-. 



Thudon, a m u l l  pilot prolact L propod a t  tha plrln af T4aarmm 
. v b m r r  376 Sumera mxploit on 892 br. w i t h  aicm and.oo~lpbror crop in 1980-81. 

Clbjactiva8: ' The pilot project colrlistm of 3 intmrventdnruf 

Roparod 8alut imt  'Ehr pi lot  projwt hu t o  prom thmtgh tbe fo3hdmg 
.top.: 

of ntu supply from t h ~  rArar to f h l d  ham to k approprkta 
t o  tha topopapby of fhU, Two 13nb of rock m q  bm 
w u t d r  



T b  purp ~trciacr  w m l d  fmctiaa d y  fat 3-4 mth. a 
7ur, thoraw guolS.na (or dimel) corr.umpt1am and ptmp 
r r r L a t a ~ u  would m o t  ba Y big problum for fa-. 

2. Cbaagr Crop Sywtar 



Chranm Crop S n t a a x  Th effort of ARS m y  cm- 
cantrat. on 8 lirnitad arw of inf arvunt%a, or 
about 50 ha. durlng tha fkst 7.4~. Tba work 
viU tbea b. sxpmdmd to a h~.r .ram ' ' 
during t h m  amcund j a u  nnd caqplatd lurfng 
th 5Ph J a r  

- mthod 2 r  ' V . k g  inrptoved ruietiu and prapmr cultural p r r c t i e ~ r  for 
oh. p z u m t  coditlop.. 



It L bapsful that AIU lp.j mat rrg 8 damcm8tratiar.plot of  114 b. 
112 hr. d t b  ugh yielding r u l o t i u  of r i a  for thir  t y p  of tarram 
u ~ u h a . ~ d , ~ a r y ~  thin par. 

At ~)ressnt, 0orgbrrm erop vu ~ 1 ~ t a l y  traarplmtmd and dixoctly sadad 
rh+l. r$ca crop d o u  not .tart pt .  In fienmril, sap. prograssan mrm 
auda kt nerd trutmmt and h p r c n r d  variatiaa of ricm Sn tba irPtw.ntion 
UOU. 

- Roblrr of bkda, rice-uting fish. 



For: croppiag prttern, M urntimad u r l i u ,  r ice  crop lrn dwayrn p l a n t 4  
oa lov tnd v h i l m  morghum crop i r  ramarvd for U g h - l w ~  mu. kr 
t h o  othrt countriw, farmarm can grw two ctopr an rha floodmd arm 
without d B u  by umlnr: urtar  pump.. So, the precondftlon t o  change 
cropping myrntam zh;Lc region, much u C.O for increamd productSon i. 
bm to bring vatu a f P i c h ~ t l 7  t o  fieldn lhrm w d d .  &ma attempt. 
tm \ur eh. Fiklrntur typa of pump8 w u  mblP .~~8urnhl. 'Ilb. X f l r p t h  
typ-110 w a t u - U P t *  J (nark) hm not baas cwcludvdy 
tutd. It maaps tbar PhU. fcn: tbr chup m d  -b& uqy 
to mppl7 mtar to croprn, motor punpa u a  a t i l l  r pornribla m o l u t h  
f o r  ipcruaw production in tb. r a g h  a l thou~h  monm d l t r t o  mey ba 
enco~n ta red~  I( 

1) Testing nork pump? S t  i. herornary to amrnS~ 8 
perman f rom U S  t o  trk. cm of n o r k  tmt and wiluat ion  (choosing 
loution, mchadule, inrntallatlm, tw t ing ,  ~druf lan ud trpo*). Tha . 
w r k  uould be curid out u moat am pornribla. 

rut# the rmquirmantm of fsrm_.2.. and i t8  dimtribotioa Aa w u n l l y  late 
for  planting. This problar rrm bm f o r d  in any'mnd report of ABS. . . 

Therefore, a program of i.ad m d t l p l i u t l m n  for C.o il ptapomrd (ma 
Appendix I). Hanvsr, th8 p r q m d  may h.rs m i ne t i tu t ion r l  problem 
vith O.P.S. (Operation ProductLan 8.1)apum). bn r-ammmt betusem 
ARS .nd OPS i. required baforr umcutiag the program. 

.* . . 
3 Adaptive resunha , The program of rd.ptiva rumarch 

rrw1.d b. curied out at tuo Isvol.! Agricultural ruurch a t a m  and 
fumor fieldr. The ruurch uuducllGa nuld k at rn i r u a r l t a l y  
r p p l k r b l e  =ton .nd c m c m ~ u e  oa tb. follains w p . c ~ a a  

V u i a t a l  t u t r  to tut .Pd idQtifJ maftabla fhtiJl- 
md l a r h d  ricm ruietiu md oorgbu~p - the  
Tbi8  m, 8 prom- of r u i a t a l  t u C  for riaa $8 
propomad to out at 4 loutitma of C.ot -m 
c u m ,  lhr., .rd -d mtiaol (..o 199odir n) 
Sorghum crop vu r l r u d y  pk.nfd  a P&bmary. . 

Crupplng pr t te r ru  r 
1 8 g u ~ ~ ,  d other 
.apply for erop i a  

Crop rotation 
a o p c  could be 
a.ilrb1:e. 



Sam chrractusiaticr of tba ourreat &itrutton of utah -atma h 
bBS Bra noted: 



Cko i r  m h o f i r d  and r-tm uu which h u  utrulaly 
locd condlticma dim-t frm othar regions. 

Ihe ipprwmd vrrrlatlaa 02 rice lmportd frm VAPJIA arm not 
vldrly rcuptd by fanner8 bacau0m of t h d r  i n . d . p f a b W y  
md h g  g r d  cycle. . 

Tha agricultural rmsurch statinn rill b. r p o d  rtut of 
t h  p r o p a  of 4 rarltipllcrrtiao, U -7, md M; became 
a carter of trakring md da~rmstratioll. 

Seed supply i s  parrruamtly krmff ia imte  

lb agricultural rareuch s tr t ioa  rcd.t* do G$o. 

(d) .aOffica, mtorage mid otberr (aquia#otm, uterkl)  u e  not 
ctuted yat. 



2) A muall pLlot project Ir propord to rbow tbe laprod 
' 

afflcirnq of projacf. Wfth rruoPrbly d d i t i u n i l  wrlu l n  p1.k of h- 
chuam, crop productiou m q  iacrrua greatly u cowpard t o  mcturl 
sit~tiolr by h g u  in cropping prttem,iaprwod crop fieldo, aad la- 
C r u 8 . d  area cultivated. 

AltumtivUp, to *ova t b  pr- productSon At Tachranu mad Gar- 
mi hpr-t of cultural method. m d  ktroduclng of - - rr 
rirtiu of t o  8 part of t h  l y 2 r i a  h.nr to b. dorm. 1 

3) T b  program of wd arltipl%cati;on i r  propond to .olvm 
pama~arr t  problema of m d  .upply fet AlU. 



I - P.arwr for maed r m l t i p l i c ~ r ; f o ~ ~  pi*oscraa a t  tbm 7tb Ragion 

Th. s i tuat ion of mad .upply a t  tha k s i o n  ha* hcr rm a patnunant aoncrrn 
t o  tha Action Pic-Sargho b o u w e  of the f o l l ~ d a g  ra8ronrl 

9)  mad8 u a  rluapr insuff ic ient  and th. aupp1~ f r  too l a t a  are- je&f 

3) i m p r o d  mriitier importad u m  cant adapted t o  l o u l  conditions: 

4) f a rp r r r  \uur f ly  lor. thir r r rd r  dum to tb. i r r rgu l a r  plwiomrtw.  

The program of aaed ru l t i p l i c s t i on  411 provide 220 ton8 of malectad madm 
t o  f a n n r r  arch 7ur.  Ttdr .moont at mmadr w i l l  ~ r t i r f y  only oru four th  
of th. arm cu t t i r a t ad  a year, i... 2 . W  ha Aftar 4 year8 tb i.lpro*rd 
ma& nmld  camr mnjm u a a  cnntivatmd; ohm the now .amc?r of rmlec td  
u e d r  dl1 b. intzodttcd to ft-. - .. - 

X Z I  - 'ImplmmtrtLoa of the w e d  e u l t i p l i u ~ i o n  megram - - 
b I 

In  general, meed muXtiplication aonmimtm of four pboar :  

1) 'Brmedar reeds are produced at Cantral hmearch Btation such as -ti or 
.. . . - .-- .. .- 

o t b r .  ; --- 

2) Poundation mads m a  producmd a t  k g l o r u l  Agricnltur8l Remarch S ~ t i o c l  
of t k  7th & 8 h  (U) d t b  1.6 t o p  at 2,7 hi . 

3) Begimtarad n a d r  arm produced at UU and coartracf frrvr fimldr with 
16 toa* a t  20 hrc 

6) b r t i f i e d  wad. u e  p r o d d  a t  contract farrwrm' fklb ufth 200 tanr  
of u e d r  on 260 h. 



B u m u r y  of n e d  n r~ l t i p l l ca t iou  program far  
f loat ing  r i c e  at tb. 7th Region 

a) T.clhnical aspect b I 

Th. progrma r e q d r a r  a t  l aa r t  aru reed q a c i a l i r t  at jlch section to 
follow-up the conditionr of reed f i e l d s  md rdriw tha grouerr fo puintah 
the qual i ty  of meads. . A  rhort t a m  training on read prodnctioa roold be 
p d d e d  for  tb rmction chief. rh, w i l l  become f i e l d  coatrollerr.  

A m u l l  r k e  of reed laborator7 wtth midmum oquipunt r  urcb am, bad 
gerdamcor, moirtum Colter, par i ty  drterddnt b t m t ,  mnd eopan- 
tor, p b r t i c  t rayr ,  papar taurlr ,  cotcon... rbnuld be ut IQ at t h  lUIU 
to to r t  urulitf of  mdm. And tbm critarh for r e s d q q u r l i ~  would k 
u tab l i shed  by tb l&l gowrnmnt. 

nm revolving fund wuld  be LIP 3v,g0OB00a t o  c o l l r c t  260 taru of ngia te rod  
and cer t i f ied  aeedr a t  tbe pr ice of lS 18Ofig. A p u t  of  fund wSlS come 
from raedr collected from prevfour -8. 

I .  





i , .  f 

Inarcti&: HCU (25%) will ba applied a t  2.3 kp a . 1 h  a t  4vnek in ta r -  
v d a  n t ~ t t i n g  one m t h  a f t e r  flooding. 

VX - Data a o l l e a t i m  

- data of X r d  preprrmcion - data of f e r t i l i r a r  8pp lScdon  - data of moving m d  # a d m t i o n  - data of ,firat flood a r r iva l  - e l ~ ~ . r i ~  and vat.. level ar  ) d a y  interval. (hmaarQ R t ~ t i m  Only) - date af SOX heading - data of harvart - p a i n  $.*Id (=$;row8 o f  11 rowr a r  ttn canter of c'ba plot  and dimcard 
em bordmr rovr a t  tach rid.; thrcah thmn and taka tba uaiuhlt 3 day8 aftmr 
dryin& i n  tha f i a ld )  - record a l l  incidencaa urd a r t i u t a  d m g e r  durin# prowfnp aea8on - p a i n  f i d d  compooaat8 (rarearch a t a t h  only) tlfran by uriag i ron frrm 
af 30 x 66 ar - p d n  - atraw r a t i o  ( r a s u r c h  s ta t ion  only). 

- labor : udrtr and farrwrm. 



Local varfirriar uul promfrring r a r h t i r n  (or l i ne r )  dl1 be collmctod from 
d i f f e n n c  rourcer and avaluatad for  c h i t  parfonnrmca undar local  aonditiom. 
8ogafull7, # o m  of tbam m y  k rui table  Le tba amironmeat of th. 7rb Plghm, 

Zhr r a r i a t i a r  collmctad vLl1 include botb f l o a ~ i o g  r ice  d irrlgatod ria.. 

1. Madm of each var ia ty  are  roun on tb. ghrer 3-a rowr 4 t h  26 am b a M e n  
tow0 ; 

5. PO i ~ . . ~ t i c l d o  and fungicide trratmmnt i r  raguirrrd. 

rL 

I11 - mt. col lect ion . +.A - - 
1. Dste of rowing - .. 
2. Data of 5OZ flowering b # 

3. mta of  i i ~ m t  and lamt f l owr ing  
4. Plan t  b i g h t  
5. DAta of h u m a t  
6. Degree of r a r i r t m c a  ro pests  
7. Panicle weight (10 p d c l e r  t b  at random for  each variety) 
8. h d n  rmmbar/pmbclt 
9. S t e r i l i t y  percentage. 

1. V u i d e r  (or linam) t c o l l a ~ t  r m  d i f f a n n t  royrcem 
2. P e r t i l i u r :  64-45-0 
3. 8uk.8, tag., e o ,  atwelap- ,... 





. -- . - _ .-.. -. .-- . 
Table 2: Tentative work schrdule (Varietal t ee t  (1981-1982 

1Harerial prept P I I 1 I I * 1 1 - I I I I 
IMtetbg with I I I ‘ 1 1 I I I I I I I I 
frone.and see-! i 1 I I 4 I I I I I .  I I 
1 teur;chieEs 1 ! -  I I 1 1  I 1 : I I I - I  I 
1 : I I I I I I I I - I I I - I  I 
1 selGtion for l I I I I I 1 I f I I 3 1 
llocaticms I 1- I I .I ' I .  I I I I I I 
1 :  I I t 1 I 1' 1 1 I - I t I -i I 
thxl?prsp- I I I -1 I I I I I I 

\ - taration 1 I I I I I -- I I I I -I ! 
I 1 if - 1  ..I - I I 1 I J 1 I I I 1 3 1 

t ~ e r ~ h x a t i a n !  1 .  I . I I 1 ' ‘ I :  ' I -' .. I I I 
4 I I 1: I I 1 . 1  D 1 .  I .  I I I 

lwec<i~g I I I I I I I I I .  1 . 1  I I 
1 G I I ' !  , I  t I 'I I 1. , . . I I I I 
1Inascticide - t .  - I 1 f I I J L f, I- I I I 
iapplication I I 1 - I  I I I I I : I I I I 
f -' I J I I I I I I I ; I I 1 I 
l ~ a k e s t  i - -  I I - 1  1 I I I t s I I f 
t -  1 I I , I  I 1 I I I I I I I 
IBata coller I J I I I 1 I I 1 :  I I ? I 
I cion' I I I t 1_' I 1 1 I 
i t I I I .  I I I I I .. I I 1 I 
1 Report - I  ' I I - I I I I i I .  I I I I 
I : I I 1 . -- I I I I I I .  I I I i. - - I  

I 
I I t I I I I -. 1 '  I I 1 I - - i - 

- 

- - 


