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COMMON PROJECT FEAT11 RES 

The s i x  p r o j e c t  eva lua t i ons  enc losed i n  t h i s  document il l u s t r a t e  

c e r t a i n  comiilon e le i l ren~s  o r  problems wh ich  t h e  D i v i s i o r l  has exper ineced i n  

many o f  i t s  p r o j e c t s .  Whi 1  e  t h e  D i  v i  s i  on regu l  a r l y  exami nes these common 

problems and r e f i n e s  i t s  p o l i c i e s  t o  a l l e v i a t e  t h e i r  e f fec ts ,  t h e  extreme 

d i v e r s i t y  i n  t he  capabi li ty and o r g a n i z a t i o n  o f  r e c i p i e n t  research 

I n s t i t u t i o n s ,  t h e  exper ience  and a t t i t u d e  of s c i e n t i s t s ,  and t h e  p o l i t i c a l  

and a d m i n i s t r a t i v e  v a r i a t i o n s  among c o u n t r i e s  make i t  d i f f i c u l t  t o  e s t a b l i s h  

any d e f i n i t i v e  g u i d e l i n e s .  The f o l  l ow ing  comments a r e  i 11 u s t r a ~ i v e  of some 

. . o f  t h e  comn~on p r o j e c t  problems encountered -in these and o t h e r  D i v i s i o n  p r o j e c t s .  

1. Mu1 t i d i s c i p l  i n a r y  Research 

The D i v i s i o n  i s  conscious o f  t h e  need t o  determine t h e  economic as 

w e l l  as t he  t e c h n i c a l  v i a b i l i t y  o f  new technology,  and t o  ensure t h a t  t h e  

technology i s  designed t o  meet t h e  needs o f  t h e  t a r g e t  b e n e f i c i a r y  w i t h i n  t h e  

1  i r n i  t a t i o n s  o f  t n e  b e n e f i c i a r y ' s  resources and c o n s t r a i n t s .  These p r o j e c t s  
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i n d i c a t e  t h a t  one o f  t he  main obs tac les  t o  t h e  development o f  new technology 

which t h e  r u r a l  community can and w i l l  use i s  t h e  d i f f i c u l t y  o f  i n c o r p o r a t i n g  

an e f f e c t i v e  s o c i a l  sc ience  component i n t o  p r o j e c t s .  Many of t h e  i n s t i t u -  

t i o n s  t h e  D i v i s i o n  suppor ts  do n o t  have any s o c i a l  s c i e n t i s t s  on s t a f f .  I n  

cases where o t h e r  i n s t i  t u ~ i o n s  a r e  drawn i n  LO p t - o v ~ d e  t h i s  e x p e r ~ i s e ,  t h e  

ecot~omists  and o t n e r  s o c i a l  s c i e n t i s t s  a r e  o f t e n  o r i e n t e d  t o  t h e  macro- 

economic and broader  s o c i a l  imp1 i c a t i o n s  o f  new technology and n e g l e c t  t h e  

impor tance o f  v i  1  l a g e  p roduc t i on  s t u d i e s  o r  t h e  economic v i a b i  1  i ty o f  t h e  

new techno log ies  be ing  developed. Th is  a t t i t u d e  i s  o f t e n  p a r a l l e l e d  by t h a t  

o f  t he  n a t u r a l  s c i e n t i s t s  who v i s u a l i z e  t h e  s o c i a l  s c i e n t i s t  as hav ing  an 

i n p u t  o n l y  a f t e r  t h e  t e c h n i c a l  m e r i t s  o f  new techno logy  have been determined 

r a t h e r  than  p l a y i n g  a  r o l e  i n  t h e  d e f i n i t i o n ,  development and t e s t i n g  of  

new techno1 ogy. 

O f  t h e  s i x  p r o j e c t s  eva luated,  two (Andean P a c t  and E t h i o p i a )  a r e  

examples i n  which t h e  r e c i p i e n t  i n s t i t u t i o n s  d i d  n o t  employ a  s o c i a l  

s c i e n t i s t .  I n  t he  case of  N i g e r i a ,  IDRC .p rov ided  t h e  s e r v i c e s  o f  seve ra l  

&' a g r i c u l t u r a l  economists as consu l t an t s  d u r i n g  t h e  s tage  o f  p r o j e c t  d e f i n i t i o n ,  



'pop. 
and l a t e r  t o  a s s i s t  i n  p repa r i ng  a n ia jor  development program f o r  widespread 

u t i l i z a t i o n  o f  t h e  new m i l l i n g  system. 

I n  two of  t h e  p r o j e c t s  ( Indonesia,  I n d i a ) ,  t h e r e  was one a g r i c u l t u r a l  

economist o r  fa rm management p ro fess iona l  i n v o l v e d  b u t  t h e i r  e f f e c t i v e n e s s  

was 1 i n i i  t e d  due t o  o t h e r  o u t s i  de respons i  b i l  i t i e s  and 1 i m i  t e d  manpower suppor t  

p rov ided  t o  them i n  t he  p r o j e c t .  The Mexican p r o j e c t  had a s t r o n g  soc io -  

economic research  component b u i  1  t i n t o  i t  f rom the  beg inn ing .  However, t h e  

emphasis was on macro-element s t u d i e s  which had o n l y  a  l i m i t e d  use fu lness  f o r  

t h e  t e c h n i c a l  s c i e n t i s t s .  

As a r e s u l t  o f  these k i nds  o f  d i f f i c u l t i e s ,  t h e  D i v i s i o n  has i nc reased  

t h e  number o f  a g r i c u l t u r a l  economists on s t a f f  t o  work as a group more 

c l o s e l y  w i t h  t h e  program o f f i c e r s  s o  as t o  b u i l d  i n  a  s t r o n g e r  economics 

component i n t o  each o f  t h e  D i v i s i o n ' s  p r o j e c t s .  

2. Appropr ia te  Research I n s t i t u t i o n s  

These eva lua t i ons  r e f l e c t  t he  dilemma faced  b y  t h e  D i v i s i o n  i n  s e l e c t -  

i n g  i n s t i t u t i o n s  t o  suppor t .  U n i v e r s i t i e s  and o t h e r  research  i n s t i t u t i o n s  

o f t e n  have a s i g n i f i c a n t  research c a p a b i l i t y  i n  terms o f  exper ienced and 

w e l l  qua1 i f i e d  s c i e n t i s t s  p l us  adequate research f a c i l  i t i e s .  I D R C  suppo r t  

f o r  these i n s t i t u t i o n s  can r e s u l t  i n  t he  development o f  a  research program 

w i t h  a  p r a c t i c a l  p r o b l  em-or iented approach whi ch can i n f l u e n c e  t h e  a t t i t u d e s  

and pe rcep t i ons  o f  a  gene ra t i on  o f  a g r i c u l t u r a l  s c i e n t i s t s  as w e l l  as pro-  

ducing usefu l  t e c h n i c a l  r e s u l t s  . However, these i n s t i t u t i o n s  o f t e n  have no 

e f f e c t i v e  l i n k s  w i t h  t he  government agencies r e s p o n s i b l e  f o r  t h e  widespread 

adopt ion o f  new techno log ies  by  t h e  r u r a l  cornmuni ty. 

Secondly,  these i n s t i t u t i o n s  o f t e n  1 ack access t o  s u f f i c i e n t  f inan-  

c i a l  resources t o  ensure t h a t  t h e y  w i l l  be a b l e  t o  mai n t a i  n  t h e i r  research 

program a f t e r  e x t e r n a l  f i n a n c i n g  i s  te rmina ted .  The o r g a n i z a t i o n a l  

s t r u c t u r e  o f  u n i v e r s i t i e s  makes i t  d i f f i c u l t  f o r  a  group o f  s c i e n t i s t s  t o  

c a r r y  o u t  a  l ong - te rm  research program i n v o l v i n g  ex tens i ve  f i e l d  t e s t i n g  

w i t h  t h e  r u r a l  community o r  t h e  es tab l i shment  o f  a  p i l o t  p r o j e c t  such as 
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the  Maiduguri m i l  l i n g  system ( N i g e r i a )  t o  determine the  techn ica l  and 

co~ imerc ia l  f e a s i b i l i t y  o f  new techno1 ogy. 

On the  o t h e r  hand, Government M i n i s t r i e s  which have a  mandate and 

sometimes the  funds and o rgan iza t i ona l  capabi 1  i ty  t o  ,work w i t h  t h e  r u r a l  

comiiunity o f t e n  l ack  the  necessary research c a p a b i l i t y  t o  develop new 

technology. 

The s i x  p r o j e c t s  examined i n  t h i s  s tudy p rov ide  examples o f  I D R C  

support  t o  bo th  k inds  o f  i n s t i t u t i o n s .  I n  some cases t h e  D i v i s i o n  has 

attempted t o  s t rengthen the  o f t e n  weak s c i e n t i f i c  capabi 1  i ty o f  government 

agencies, w h i l e  p r o j e c t s  the D i v i s i o n  supports a t  u n i v e r s i t i e s  are  u s u a l l y  

designed t o  t ry and st rengthen the  c o l l a b o r a t i o n  between the  u n i v e r s i t i e s  

and government agencies. For  example, t he  e v a l u a t i o n  r e p o r t  on t h e  

Indonesian p r o j e c t  i n d i c a t e s  t h a t  t h e  d ia logue between IDRC, Brawi j a y a  

U n i v e r s i t y  and C R I A  - the  n a t i o n a l  a g r i c u l t u r a l  research o rgan iza t i on  - has 

progressed t o  the  p o i n t  where i t  appears t h a t  t h e  cassava program a t  

6 w  Brawi jaya w i l l  become p a r t  o f  the n a t i o n a l  cassava research program w i t h  the  

1  i k e l  ihood o f  con t i nu ing  f i n a n c i a l  suppor t  f rom CRIA f o r  t he  U n i v e r s i t y  

research team. 

I n  t h e  Mexican By-Products p r o j e c t ,  t he  i nc reas ing  f i nanc ia l  re- 

sources and p o l i t i c a l  i n f l u e n c e  o f  t h e  government's n a t i  onal research co- 

o r d i n a t i n g  agency (CONACYT), a long w i t h  the  present  nego t i a t i ons  f o r  fu tu re  

f i n a n c i a l  suppor t  f rom the  Mexican Assoc ia t i on  o f  Sugar Producers, p rov ide  

some grounds f o r  be1 i e v i n g  t h a t  the  u n i v e r s i t i e s  and government i n s  ti t u t i o n s  

i nvo l ved  w i l l  be ab le  t o  cont inue t o  work toge the r  a f t e r  I D R C  suppor t  i s  

terminated. 

3. Developing the  De l i ve ry  System 

Continued acceptance o f  t h e  t r a d i t i o n a l  concept t h a t  a g r i c u l t u r a l  

research must precede extension by X years, i s  be l i eved  t o  be one of t h e  

reasons why much o f  the research undertaken i n  the  p a s t  has c l e a r l y  been 

i napprop r ia te  and unacceptable t o  the  proposed user. D i v i s i o n  s t a f f  have 
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emphasized the need t o  develop research p r o j e c t s  i n  which s c i e n t i s t s  work 

c l o s e l y  w i t h  t he  p o t e n t i a l  users o f  new technology - d e f i n i n g  t h e  research 

p r o j e c t  t o  address problems faced by a p a r t i c u l a r  group i n  the  r u r a l  

community and t e s t i n g  new technology under t y p i  c a l  on-farm condi t i o n s  t o  

determine i t s  ef fect iveness and a c c e p t a b i l i t y .  Whi le  t h i s  approach i n -  

creases the  l i k e l i h o o d  t h a t  new technology w i l l  be acceptable t o  t he  r u r a l  

community, t he  impact of t h i s  technology may be s e r i o u s l y  delayed o r  even 

l o s t  by the  lack  of an e f f e c t i v e  d e l i v e r y  system. 

The resources needed t o  ensure t h e  widespread adopt ion  o f  new 

technology are  o f ten  of such magnitude t h a t  deve lop ing  c o u n t r i e s  r e q u i r e  

a d d i t i o n a l  ex te rna l  ass is tance.  I D R C '  s c a p a b i l i t y  t o  a s s i s t  i n the  develop- 

ment o f  a n a t i o n a l  d e l i v e r y  system i s  l i m i t e d  bo th  b y  i t s  mandate and 

resources. 'Thus the  D i v i s i o n  has decided t o  work more c l o s e l y  w i t h  CIDA and 

o t h e r  donor agencies who have the  mandate and f i n a n c i a l  c a p a b i l i t y  t o  

suppor t  a major  development program. 

6 , ~  The N ige r i an  p r o j e c t  demonstrates a case where i t  appears t h a t  a 

supe r io r  technology has been developed, and t h e r e  i s  a need f o r  con t inued 

ex te rna l  suppor t  t o  d e l i v e r  t h i s  technology t o  t h e  in tended b e n e f i c i  ary. 

The ob jec t i ves  es tab l i shed  f o r  the  m i  1 l i n g  system developed a t  

Maidugu,ri i n  N i g e r i a  have been achieved and I D R C  s ' t a f f  have i d e n t i f i e d  a 

survey team who are examining the  p o t e n t i a l  f o r  e s t a b l i s h i n g  these m i l l s  

throughout Nor thern N iger ia ,  and i d e n t i f y i n g  the  k'ind and source of equip- 

ment necessary a1 ong w i t h  the  requ i  red  management t r a i n i n g  programs and 

ope ra t i ng  procedures. Whi le  I D R C  s t a f f  are a s s i s t i n g  i n  t h e  design o f  

an ex tens ive  development program f o r  the  Maidugur i  m i l  1 i ng system, I D R C  i s  

unable t o  p rov ide  personnel o r  funds beyond t h i s  stage. I n  t h i s  case, 

the  Nat iona l  Grains Product ion Company (NGPC) o f  the  N i g e r i a n  Federa l  

Government has agreed t o  p rov ide  the  funds t o  e s t a b l i s h  a number of m i l l s  

w i t h  IDRC s t a f f  and consul t a n t s  p r o v i d i n g  t e c h n i c a l  guidance. I D R C  i s  

exp lo r ing ,  w i t h  C IDA ,  i t s  i n t e r e s t  i n  p r o v i d i n g  f i n a n c i a l  suppor t  f o r  t he  

establ ishment  o f  m i l l s  i n  o t h e r  A f r i c a n  c o u n t r i e s  w i t h  s i m i l a r  ce rea l s  and 

m i l l i n g  requirements. 
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4. B u i l d i n g  the  Nat iona l  Research I n f r a s t r u c t u r e  

1 The d e c i s i o n  t o  s t r u c t u r e  IDRC on a  g loba l  program r a t h e r  than on a  

geographical bas is  has a1 1  owed IDRC t o  c rea te  a  un ique ly  successful  sys tern 

of networks whi ch 1  i n k  s c i e n t i s t s  across n a t i o n a l  boundaries i n  a  coordinated 

a t tack  on comon problems. A t  t he  same time, t h e  D i v i s i o n  has been conscious 

o f  the  importance of support ing n a t i o n a l  p r o j e c t s  which f i t  w i t h i n  n a t i o n a l  

research p r i o r i t i e s  and has the re fo re  p laced th ree  l i a i s o n  o f f 1  cers i n  

var ious reg iona l  o f f i c e s  w i t h i n  t h e  l a s t  year.  One o f  t h e i r  pr imary du t i es  

i s  t o  determine these p r i o r i t i e s  i n  each o f  t he  coun t r i es  i n  t h e  region,  and 

t o  ensure t h a t  p r o j e c t s  accepted by  the  D i v i s i o n  c o n t r i b u t e  t o  the strengthen- 

i n g  of the n a t i o n a l  research system and t o  work more c l o s e l y  w i t h  var ious  

na t i ona l  research coo rd ina t i ng  agencies where they  e x i s t .  The Cassava 

Indonesia p r o j e c t  i s  one example where IDRC supported a  p r o j e c t  i n  a  

re1 a t i v e l y  smal l  and i s o l a t e d  u n i v e r s i t y  (Brawi jaya)  b u t  s h o r t l y  a f t e r  

approval o f  the  p r o j e c t  i n i t i a t e d  d iscussions w i t h  CRIA, t h e  n a t i o n a l  a g r i -  

c u l t u r a l  research organ iza t ion ,  i n  o rder  t o  es tab l  i s h  a  na t i ona l  cassava 

b research program which would i nco rpo ra te  t h e  work a t  t h e  u n i v e r s i t y .  

5. IDRC's Role and Involvement 

The achievement o f  D i v i s i o n  object ives, r e f l e c t e d  i n  t he  eva lua t i on  

c r i t e r i a ,  i s  an unce r ta in  process which Centre s t a f f  can i n f l u e n c e  on ly  t o  

a  l i m i t e d  e x t e n t  i n  any g iven p r o j e c t .  The achievement of t echn ica l  

ob jec t i ves  i n  a g r i c u l t u r a l  research i s  a  t ime consuming process i n  which 

weather changes, o r  disease and i n s e c t  at tacks,  niay e l i m i n a t e  a  whole y e a r ' s  

t r i a l s .  The process o f  s t rengthen ing  and making more e f f e c t i v e  and 

e f f i c i e n t  use o f  s c i e n t i f i c  resources i s  s i m i l a r l y  a  complicated and long- 

term process. 

The N ige r ian  m i l l i n g  p r o j e c t  prov ides an example i n  which a  

na t i ona l  government agency, w i t h  t h e  mandate t o  develop t h e  post-harvest  

sector,  was c rea ted o n l y  a f t e r  t he  p r o j e c t  had been ope ra t i ona l  f o r  four  

years. This  occurred desp i te  a  government commitment made du r ing  the  i n i t i a l  

negot ia t ions  t o  ensure the  widespread u t i  l i z a t i o n  o f  t he  p r o j e c t  I s  resu l  t s .  

L 



L As D i v i s i o n  s t a f f  have i d e n t i f i e d  more c o n s t r a i n t s  t o  t h e  achieve- 

ments o f  p r o j e c t  ob jec t ives ,  they have attempted t o  p rov ide  a d d i t i o n a l  

support  t o  research i n s t i t u t i o n s .  This  has i nvo l ved  going beyond t h e  

o r i g i n a l  focus of d e f i n i n g  research p r o j e c t s  t o  s t rengthen i n d i v i d u a l  i n s t i  - 
t u t i o n s  and t o  l i n k i n g  'them w i t h  research o rgan iza t i ons  work ing on the  same 

problems i n  o t h e r  countr ies.  D i v i s i o n  s t a f f  f e e l  t h a t  they can prov ide  a  use- 

f u l  se rv i ce  t o  research i n s t i t u t i o n s  through f requen t  v i s i t s  t o  p rov ide  

advice, t o  those l e s s  capable, on t h e  t e c h n i c a l  aspects o f  t he  research program 

and t o  encourage p r o j e c t  leaders t o  make decis ions,  p l a n  and eva lua te  t h e i r  

research programs more e f f e c t i v e l y .  AFNS s t a f f  have encouraged the develop- 

ment o f  i n teg ra ted  research p r o j e c t s  1  i n k i n g  d i f f e r e n t  d i s c i p l i n e s  and i n s t i -  

t u t i o n s  together  i n  a  systems approach t o  a g r i c u l t u r a l  research. However, i t  

appears t h a t  t he  more i n s t i t u t i o n s  l i n k e d  i n  a  p r o j e c t ,  o r  t he  more i n t e g r a t e d  

the  o v e r a l l  research program, t h e  g r e a t e r  t h e  p r o j e c t  management requirement 

and support ing I D R C  i n p u t s  a re  necessary. D i v i s i o n  s t a f f  prov ided i n  excess 

o f  two man-years dur ing  the  f i r s t  f i v e  years  of t h e  N ige r ian  p r o j e c t ,  w h i l e  

b 
t h e  program o f f i c e r  respons ib le  f o r  t he  Andean Pact  Fores t ry  p r o j e c t  devoted 

a  minimum of  one month a  y e a r  i n  t h e  f i r s t  two years and i n  excess of t h ree  

months i n  t h e  t h i r d  and l a s t  year .  

AFNS involvement i n  suppor t ing  research i n s t i t u t i o n s  has gone 

considerably beyond d i r e c t  i n v o l  vement w i t h  the  r e c i  p ien t .  It i s  est imated 

t h a t  t he  D i v i s i o n  w i l l  devote more than s i x  man-months i n  t h e  FY1978-79 i n  

discussions w i t h  CIDA and o t h e r  development agencies t o  ensure t h a t  

ex terna l  f i n a n c i a l  and techn ica l  resources a r e  made a v a i l a b l e  t o  a1 low the  

widespread adopt ion o f  use fu l  new technologies developed i n  some of t h e  

p ro jec ts .  

The expansion o f  a c t i v i t i e s  i n  support  o f  p r o j e c t s  has r e s u l t e d  i n  a  

d i v e r s i f i c a t i o n  o f  t he  r e s p o n s i b i l i t i e s  o f  D i v i s i o n  s t a f f .  Whi le  t h e  s t a f f  

f e e l  t h a t  t h i s  expansion has been necessary, they a r e  conscious t h a t  t h e i r  

r o l e  must remain c a t a l y t i c  and suppor t i ve  w i t h o u t  reducing t h e  i n i t i a t i v e  of 

r e c i p i e n t  i n s t i t u t i o n s .  'There must be a  cons tant  t rade-of f  between t h e  

demands on program s t a f f  t o  encourage and suppor t  t h e  development o f  more 
I 



L" 
research p ro jec ts  and t h e i r  responsi b i  1 i t y  t o  respond t o  t h e  o p p o r t u n i t i e s  

and cons t ra in t s  i d e n t i f i e d  i n  t h e i r  on-goi ng p r o j e c t s .  



A. ' BACKGROUND 

Eval ua t i on  i s  t he  process o f  determin ing the  r e l a t i v e  worth 
o r  importance o f  something and assessfng t o  whom f t  i s  of value. I n  
t h e  present contex t  t he  eva lua t i on  r e l a t e s  t o  several  p r o j e c t s  
supported from t h e  AFNS 6udget. Sfnce a l l  a re  app l i ed  research pro- 
j ec t s ,  t h e i r  purpose i s  t o  b e n e f f t  a  t a r g e t  group. Consequently t he  
eva lua t ion  i s  as much concerned w f t h  who i s  t o  b e n e f i t  and h m  the  
b e n e f i t  i s  t o  be rea l ized,  as w i t h  techn ica l  achievements. 

Eva lua t ion  i s  a  continuous process s t a r t i n g  from the  t ime pro- 
j e c t  proposals are submit ted u n t i l  t he  p r o j e c t s  a re  complete; and 
involves an examination of t echn ica l ,  socf o-economic and adminis t ra-  
t i v e  c r i t e r i a .  Ex ante, i n t e r i m  and ex pos t  fac to  examinations seek 
t o  assess t h e  p o t e n t i a l  and r e a l i z e d  value o f  t h e  technology t o  the  
benef ic iary,  t he  elements o f  t h e  d e l i v e r y  process, along w i t h  the  
formal and in fo rmal  sys terns o f  i n t e r a c t i  on and cooperat ion among 
s c i e n t i s t s ,  techno log is ts  and bene f i c i a r i es .  

The AFNS D i v i s i o n  i s  composed o f  t h ree  over1 apping groups 
which cooperate i n  t he  system of p r o j e c t  development, support  and 
eva 1  u a t i  on. 

1. Program S t a f f  

Th is  cons is ts  o f  Associ a te  D l  r e c t o r s  and Program O f f i c e r s ,  
each experineced i n  and respons ib le  f o r  p r o j e c t s  i n  t h e i r  spec ia l  d is -  
c i  p l  i ne be i t Crops, Animals , F i  s h e r i  es , Fores t ry  o r  Pos t-Product1 on 
Systems. A1 1  b u t  one o f  t h e  Program S t a f f  r e s i d e  i n  e i t h e r  a  develop- 
i n g  country  o r  a  Canadian Un ive rs i t y .  

2. Research and Eval ua t i on  

Th is  cons is ts  o f  a  smal l  group o f  s o c i a l  s c i e n t i s t s  whose 
concern, throughout the  l i f e  o f  each p ro jec t ,  i s  w i  t h  t he  economic, 
s o c i a l  and human i n f l u e n c e  and impact o f  t h e  research undertaken and 
o f  any new o r  mod1 f l e d  technology t h a t  ensues. 

3. Operations Group 

This group i s  respons ib le  f o r  t h e  D i v i s i o n ' s  i n p u t  i n  terms of 
admin is t ra t ion ,  budgetary management and a  v a r i e t y  of o t h e r  support- 
i n g  s e r v i  ces . 

Eva lua t ion  r e p o r t s  on s i x  AFNS p r o j e c t s  a re  presented, two 
from Crops and Cropping Systems and one each f rom Animal Scl ences, 
F isher ies ,  Fo res t r y  and Post-Production Systems. A1 1  o f  t he  p r o j e c t s  
chosen, which are  l t s t e d  below, have been i n  progress f o r  a t  l e a s t  
t h ree  years, and each has encountered a  v a r i e t y  o f  d i f f i c u l t i e s  and 
compl i c a t i o n s  . 



- Sorghum (Ethiopia) - Cassava (Indonesia] - By-Products m e x i  co) - Aquaculture (India) - Fores t ry  Techno1 ogy (Andean Pact) - Grain M i l l i n g  and Storage (Niger ia)  

The eva luat ion  inc ludes analyses o f  in format ion r e t r i e v e d  
du r ing  on-si t e  v i s i t s  and from repor ts  from t h e  p r o j e c t  staff ,  toget-  
he r  w i t h  the  r e c i p i e n t ' s  assessment o f  IDRC and t h e  p ro jec t .  

EVALUATION CRITERIA 

The c r i  t e r i a  used i n  AFNS p r o j e c t  eval  uat ions conforms t o  a  
p a t t e r n  b u t  a re  n o t  absolute o r  r e s t r i c t i v e .  They are the  outcome o f  
the study o f  many proposed systems o f  app l i ed  research eva luat ion  b u t  
i t  i s  be l ieved they are somewhat unique and r e f l e c t  t h e  AFNS phi losophy 
o f  app l ied  research f o r  human bene f i t .  

1. The Research Problem 

Th is  sec t ion  contains a  b r i e f  desc r ip t i on  o f  why, how and by 
whom the research problem was defined, the  r e c i p i e n t  i n s t i  t u t i o n ( s )  
t o  be supported and the  p r o j e c t ' s  ob jec t ives .  The format i s  sub- 
d i v ided  i nto: 

a) background 
b)  p r o j e c t  development 
c )  r e c i p i e n t  i n s t i t u t i o n ,  and 
d) ob j e c t i  ves 

The background examines t h e  r a t i o n a l e  f o r  d e f i  n i  ng the research 
problem and describes why and by whom the problem was perceived t o  be 
important.  I n  add i t ion ,  i t  i s  impor tant  t o  def ine the  intended bene- 
f i c i a r y  and how t h e  technology w i l l  be de l i ve red  t o  t h a t  benef ic iary.  

The subsection on p r o j e c t  devel opment describes the p a r t i  cu l  a r  
way i n  which I D R C  and the  r e c i p i e n t  i n s t i t u t i o n  agreed t o  undertake 
t h e  p ro jec t .  The 'Rec ip ien t  I n s t i t u t i o n '  describes the  organ1 za t iona l  
s t ruc tu re ,  along w i t h  the  physical ,  f i nanc ia l  and human resources of 
t h e  r e c i p i e n t ,  a v a i l a b l e  a t  t h e  t ime the  p r o j e c t  was defined. 

There then fol lows a  note on the  ob jec t i ves  which i s  a  s ta te -  
ment o f  what the  p r o j e c t  in tends t o  achieve. Where appl icable,  i t  i s  
noted when and why ob jec t i ves  have changed between phases of a  
p r o j e c t .  



2. P r o j e c t  Performance 

Th is  s e c t i o n  on p r o j e c t  performance forms t h e  core  o f  t h i s  
eva lua t i on  exerc ise.  I t  i s  e s s e n t i a l l y  a n a l y t i c a l  as i t  invo l ves  an 
assessment o f  r e s u l t s  w i t h  respec t  t o  t he  e f fec t i veness  of t he  p r o j e c t  
i n  r e l a t i o n  t o  i t s  ob jec t i ves .  

a) The research program 

A rev iew i s  made o f  t he  development o f  t h e  research program. 
Has the  p r o j e c t  maintained i t s  o r i g i n a l  scheduled t ime  frame o f  a c t i -  
v i t i e s  and i f  not ,  what a re  the  key v a r i a b l e s  respons ib le  f o r  these 
delays? 

Personnel and resource use 

A general examination i s  made o f  t h e  f i n a n c i a l ,  i n s t i t u t i o n a l  
and hunian resource p a t t e r n  which has been used throughout  t h e  opera t ion  
of the  p r o j e c t .  

c )  Technical achievements 

The techn ica l  achievements a r e  exanlined i n  r e l a t i o n  t o  each o f  
t h e  s ta ted  ob jec t i ves .  

d) I n s t i t u t i o n a l  and personnel development 

One o f  the  main aims i n  every p r o j e c t  i s  t o  develop t h e  i n s t i -  
t u t i o n a l  and human resource base. Key va r iab les  which d e f i n e  i n s t i t u -  
t i o n a l  development inc lude:  

- a  change i n  the research focus o f  t h e  i n s t i t u t i o n  
- an increased commitment on the  p a r t  o f  t h e  i n s t i t u t i o n  

t o  the  I D R C  supported research a c t i v i t y  
- an enhanced r o l e  f o r  t h e  i n s t i t u t i o n  w i t h i n  t h e  n a t i o n a l  

con tex t  - t h e  r e l a t i o n s h i p  o f  t h e  p r o j e c t  t o  t h e  on-going a c t i v i t i e s  
of the  i n s t i t u t i o n  

The development o f  t he  human resource base i s  t h e  foundation 
f o r  any fu tu re  research program and t h e r e f o r e  a  comment on the  develop- 
ment of personnel on t h e  p r o j e c t  i s  an impor tan t  component i n  a1 1  p ro jec ts .  
T r a i n i n g  programs a re  t h e  p r i n c i p a l  formal  mechanisms f o r  developing 
personnel. To analyze the  scope and importance o f  a  t r a i n i n g  program 
i n  a  p r o j e c t ,  a t t e n t i o n  must be g iven t o :  

- t h e  number o f  personnel t r a i n e d  - the  type and re levance o f  t r a i n i n g  programs 
- the  a c t i v i t i e s  of t r a i n e e s  who have completed formal 

t r a i n i n g  - t h e  re levance of t h e  t r a i n i n g  program t o  t h e  p r o j e c t .  



e) Management and program p lann ing 

A key v a r i a b l e  i n f l u e n c i n g  the  successfu l  co l r~p le t ion  of a  
research p r o j e c t  i s  i t s  management. 

I n  many AFNS supported p r o j e c t s  an a t tempt  i s  being made t o  
approach a  probleni from a new perspect ive.  Undertaking app l i ed  research 
e n t a i l s  a  non-t radi  t i o n a l  i n t e r d i s c i p l i n a r y  approach t o  s c i e n t i f i c  con- 
cepts. The imp1 ementation of t h i s  approach requ i res  i nnova t i ve  manage- 
ment s t ruc tu res  w i t h i n  an i n s t i t u t i o n  and e f f e c t i v e  coo rd ina t ion  be- 
tween i n s t i t u t i o n s .  The i n t e n t i o n  i n  t h i s  s e c t i o n  i s  t o  examine the  
s t r u c t u r e  t h a t  has been es tab l ished and t o  r e l a t e  t h i s  t o  the  o v e r a l l  
ope ra t i  on of the  p r o j e c t .  

f )  Admin i s t ra t i ve  and f i n a n c i a l  problems 

As i n  t h e  case w i t h  management, e f f e c t i v e  admin i s t ra t i on  i s  
a  requirement f o r  successful  p r o j e c t  opera t ion .  C e r t a i n  a d m i n i s t r a t i v e  
aspects i n v o l v i n g  d i r e c t  I D R C  i npu t ,  a re  commented on i n  Sect ion  3 - 
IDRC's Role and Involvement. A  study o f  t he  p r o j e c t  a d m i n i s t r a t i o n  
i n c l  udes: 

- the t ime requ i red  t o  r e c r u i t  p r o j e c t  s t a f f  and t ra inees  
- problems r e l a t e d  t o  the  purchase of equipment and supp l ies  

from l o c a l  and fo re ign  sources 
- f i n a n c i a l  c o n t r o l  mechanism - the nature and scope o f  a u t h o r i t y  and r e s p o n s i b i l i t y  

assigned t o  t h e  p r o j e c t  leader  by  the  r e c i p i e n t  i n s t i t u -  
t i o n ,  and - a  f i n a n c i a l  ana lys i s  comparing a c t u a l  versus budget 
expenditures 

g  ) Na t i  onal 1  i nkages 

AFNS has encouraged cooperat ion and communication between 
the  r e c i p i e n t  i n s t i t u t i o n  and o the r  na t i ona l  i n s t i t u t i o n s .  A rev iew i s  
made of l inkages which have been es tab l i shed  between the  r e c i p i e n t  and 
o the r  government, u n i v e r s i t y  and p r i v a t e  research i n s t i t u t i o n s .  Th is  
examination revea ls  the nature  and scope of i n t e r - i  n s t i  t u t i  onal co- 
opera t ion  i n  a p a r t i c u l a r  country.  

h) Regional 1  inkages 

AFNS has endeavoured t o  i n i t i a t e  and s t rengthen i n s t i t u t i o n a l  
l inkages on a  reg iona l  and i n t e r n a t i o n a l  bas is  through a  s c i e n t i f i c  
exchange and support ing serv ices  such as workshops, pub1 i c a t i o n s ,  s t a t e  
o f  the  a r t  reviews, and t r a i n i n g .  Where t h e r e  a r e  no e x i s t i n g  reg iona l  
o r  i n t e r n a t i o n a l l y  recognized i n s t i t u t i o n s  , IDRC has promoted a  network 
t o  l i n k  IDRC p r o j e c t s  w i t h  s i m i l a r  o r  r e l a t e d  a c t i v i t i e s .  An ana lys i s  
and assessment o f  the  na tu re  and e f fec t i veness  of these l inkages,  and 
t h e i r  p o i n t s  o f  contac t  among i n d i v i d u a l  p r o j e c t s  i s  reviewed i n  t h i s  
sec t ion .  



1 ) The del i very ' S y S  tem 

An examination 1s made o f  t he  mechantsms wfi1ch e x i s t  t o  f a c i l -  
i t a t e  a working r e l a t i o n s h i p  between the  s c i e n t t s t  and t h e  benef i  c i a r y  
and t o  what ex ten t  these mechanisms promote d i r e c t  adoption o f  new 
technology by t h i s  benef ic ia ry .  Are sc ient l 's ts  working c l o s e l y  w i t h  
the benef ic ia ry?  Haw c lose are  the  l i n k s  between p r o j e c t  s t a f f  and 
the  agencies such as extension and t r a i n l n g  organizat ions which have 
the  mandate and organizat ion t o  promote widespread adoption and 
adaptat ion o f  new technol  ogy? 

Benef i c i  d ry  

I t  i s  essen t ia l  t h a t  i n  an app l ied  research p r o j e c t  i n v o l v i n g  
on-farm o r  f i e l d  t e s t i n g  t h a t  t h e  b e n e f i c i a r y  and h i s  resources, con- 
s t r a i n t s  and needs be i d e n t i f i e d .  These must be known i n  order  t o  i n -  
corporate t h e  b e n e f i c i a r y ' s  i n v o l  vement i n  the  p lanning and on-going 
experimentat ion o f  newly devel oped o r  adopted technol ogi es . Research 
b e n e f i c i a l  t o  the  small farmer must focus on h i s  product ion system 
and i d e n t i f y  s t r u c t u r a l  1  i m i  t a t i o n s  , p a r t i c u l a r l y  those t h a t  could 
be advantageously modi f ied o r  removed; research f o r  small  i n d u s t r y  
must take account o f  h i s  l i m i t e d  resources of c a p i t a l  and of the  
nature o f  t he  products requ i red  by the i n d u s t r y ' s  customers. 

3. IDRC's Role and Involvement 

The i n t e n t i o n  o f  t h i s  s e c t i o n  i s  t o  determine the  r o l e  t h a t  
I D R C  has played i n  t h i s  p r o j e c t  ( techn ica l  and admin i s t ra t i ve )  and 
t o  obta in  an assessment o f  t he  r e c i p i e n t ' s  percept ion o f  ZDRC. 

IDRC's involvement i n  a  p r o j e c t  var ies  according t o  the pro- 
j e c t  and the i n s t i t u t i o n .  A t  a  minimum, our  involvement i s  
represented by moni to r  v i s i  t s  and comments on f i n a n c i a l  and progress 
repor ts .  AFNS involvement i n  a  p r o j e c t  becomes much more v i s i b l e  
when a  p r o j e c t  adv isor  i s  placed i n  a  p r o j e c t .  

IDRC's s t y l e  o f  opera t ion  which minimizes donor i nterference 
i n  a  p r o j e c t  i s ,  we bel ieve,  unique. A comment on the  ex tent  of 
IDRC's involvement and the  r e c i p i e n t ' s  percept ion  o f  t h i  s  phi  1  osophy 
w i  1  1  provide usefu l  feedback i n  assessing our  performance. Quest i  ons 
t o  be asked inc lude:  

- Have IDRC1s requirements and regu la t i ons  created ex- 
cessive r e s t r t c t i o n s  on the  i n s t i t u t i o n ?  - Has the  r o l e  o f  t he  p r o j e c t  adv isor  impeded o r  ass is ted  
the  devel opment o f  the  research p r o j e c t ?  - Mhat has been the  r o l e  of AFNS program s t a f f  and would 
a more i n t e n s i v e  system o f  moni to r ing  and guidance have 
been use fu l?  - Has the use o f  v i s i t i n g  consul tants been bene f i c ia l  and 
would more o r  l ess  consu l tan t  advice have been des i rab le? 



4. Devel opment ' Imp1 i t t i t l d n s  

ThIs sec t ton  addresses broader issues concerning the  s i g n I f i -  
cance of the  p r o j e c t  achtevements i n  the na t lona l ,  regtonal ,  and 
tn te rna t iona l  context.  

A t  t he  na t iona l  l e v e l ,  we wtsh t o  determtne: 

- the  po ten t ta l  tinpact o f  t he  technology developed - what i n s t i t u t i o n a l  change tn t h e  a g r i c u l t u r e  and/ 
o r  i n d u s t r i a l  sec to r  has r e s u l t e d  - what comnitnent has been made by  po l  i c y  makers t o  
cont inue the  research program when IDRC support 
te rmi  nates - what investment funds w i l l  be provided t o  f u r t h e r  
develop and e x p l o i t  t he  technology 

A t  t h e  regional  and i n t e r n a t i o n a l  leve ls ,  what i f  any broader 
b e n e f i t s  are being, o r  w i l l  be, exp lo t ted  through the t r a n s f e r  o f  
knowledge o r  new p ro jec ts  i n  o t h e r  countr ies.  
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THE RESEARCH PROBLEM 

Background 

Indonesia,  w i t h  a  y e a r l y  p roduc t i on  o f  11 m i l l i o n  tons o f  
f r e s h  r o o t ,  i s  t h e  second l a r g e s t  cassava-producing coun t r y  i n  t h e  
w o r l d  and t h e  second l a r g e s t  expo r te r  o f  cassava (200,000 tons d r i e d  
cassava). 

Cassava i s  a  smal l  farmers c rop  i n  Indones ia .  I t  i s  con- 
sumed mos t l y  as f r e s h  roo t s ,  w i t h  a  sma l l  b u t  i n c r e a s i n g  amount as 
p e l l e t e d  an ina l  feed f o r  expor t .  It i s  t h e  t h i r d  most impo r tan t  
crop i n  Indones ia  a f t e r  r i c e  and corn, a l though y i e l d s  a re  low w i t h  
an average o f  about 7  - t o n s  p e r  hec ta re .  One reason f o r .  these 1 ow 
y i e l d s  was t h a t  t he re  was very  l i t t l e  research c a p a b i l i t y  a t  t h e  t ime  
the  p r o j e c t  began, w i t h  almost no research work be ing  undertaken. 

East  Java, one of  t h e  most densely  populated reg ions  o f  t h e  
world,  and t h e  most impo r tan t  cassava-produci  ng r e g i o n  i n  Indonesia,  
i s  t h e  home of a  p o t e n t i a l l y  ve ry  s i g n i f i c a n t  p roduc t i on  i n n o v a t i o n  
developed by a l o c a l  farmer,  M r .  Mukibat, i n  1952. T h i s  technique 
was adopted by a number o f  farmers i n  East  Java, b u t  be fo re  t h i s  
p r o j e c t  was undertaken, o n l y  a  few unsystemat ic  exper iments had been 
c a r r i e d  o u t  t o  determine t he  m e r i t  o f  t h i s  new technique. 

P r o j e c t  Development 

The p r o j e c t  can be seen as a fo l low-up  o f  a  cassava workshop 
h e l d  i n  London i n  January 1973, d u r i n g  which a work ing  r e l a t i o n  
between Brawi j aya  U n i v e r s i t y  and t he  Centre was es tab l i shed .  
Dr. G.N. de B r u i j n  f rom t h e  Department o f  T r o p i c a l  Crops, A g r i c u l -  
t u r a l  U n i v e r s i t y ,  Wageningen, was t h e  med ia to r  o f  such con tac ts .  

The cassava network e s t a b l i s h e d  by  IDRC w i t h  s u b s t a n t i a l  
back-up from CIAT s c i e n t i s t s ,  had g r a d u a l l y  expanded f rom L a t i n  
America t o  i n c l u d e  most o f  t h e  impo r tan t  cassava-producing coun t r i es .  
Indonesia was d i f f i c u l t  t o  b r i n g  i n t o  t h i s  network s i n c e  i t  lacked  
even a min imal  research  nucleus around which one cou ld  b u i l d  a  
s t r ong  research  program. 

The AFNS Assoc iate D i r e c t o r  concerned w i t h  t h e  cassava pro- 
gram decided t o  encourage Brawi j a y a  U n i v e r s i t y  i n  East  Java t o  
prepare and submi t  a  research  p r o j e c t  t o  f u r t h e r  i n v e s t i g a t e  t h e  
Mukibat system. 

The Mukibat cassava svstem c o n s i s t s  o f  q r a f t i n q  t h e  t r e e  
cassava (M. g l a z i o v i i )  , a pe renn ia l  t h a t  does n o t  p r o d i c e  tuberous 
roo t s ,  on70 t he  normal cassava (M. escu len ta ) .  I t  was es t imated  
(based on sketchy da ta )  t h a t  undFr comparable c o n d i t i o n s  , y i e l d s  
us ing  t h e  ~ u k i b a t  system a t  l e a s t  doubled those f r om t h e  l ?ad i t i ona l  
system. Another i n d i c a t o r  o f  t h e  new system's  p o t e n t i a l  was i t s  
spread t o  a  smal l  b u t  i n c r e a s i n g  number o f  farmers i n  East  Java. 



Ob jec t i ves  

A p r o j e c t  was developed w i t h  t h e  f o l l o w i n g  t h r e e  o b j e c t i v e s  
(which remain e s s e n t i a l l y  t he  same i n  Phase I 1  excep t  f o r  t he  addi -  
t i o n  o f  d ) :  

a )  To s tudy  and f u r t h e r  develop t h e  p o t e n t i a l  o f  t he  
Muki b a t  system of combining t r e e  and normal cassava; 

b )  To l i n k  Indonesia i n t o  t h e  CIAT Cassava Research 
Network ; and, 

c )  To p rov ide  p r a c t i c a l  t r a i n i n g  i n  cassava research and 
development f o r  s t a f f  and graduate s tuden ts  a t  Brawi j aya  Un i ve rs i  ty. 

d )  I n  Phase I 1  i t  was dec ided t o  undertake s t u d i e s  on a  
v a r i a t i o n  o f  t he  Mukibat technique c a l l e d  t h e  Sa t raw i  system, 
named a f t e r  a  l o c a l  farmer  a l so .  T h i s  new system i n v o l v e s  t h e  
simultaneous g r a f t f n g  o f  one M. q l a z i o v i i  s c i o n  ( t h e  l e a f y  canopy 
o f  t h e  cassava) on to  t h r e e  M. escu len ta  s tocks  p l a n t e d  t o  form a  
t r i p o d .  I t  i s  hoped t h a t  t h i s  p l a n t  s t r u c t u r e  w i l l  improve r e s i s -  
tance t o  w ind  damage and inc reased  y i e l d s  wi 11 r e s u l t .  The 
Mukibat  system w i l l  be compared t o  t he  Sa t raw i  system and w i t h  
normal cassava. 

1.4 The Rec ip i en t  I n s t i t u t i o n  

The Brawi jaya  U n i v e r s i t y  was chosen because i t  was l o c a t e d  
i n  East  Java. I t  was t he  o n l y  i n s t i t u t i o n  t h a t  had done p rev ious  
work on f ood  crops and 1  i ves tock ,  b u t  more i m p o r t a n t l y ,  IDRC's 
Assoc ia te D i r e c t o r  was impressed by t he  F a c u l t y  o f  A g r i c u l t u r e ' s  
sma l l  (14  s t a f f  members o n l y ) ,  young, b u t  v e r y  e n t h u s i a s t i c  team 
o f  s c i e n t i s t s  who had an i n t e r e s t  i n  cassava research.  

2. PROJECT PERFORMANCE 

2.1 Personnel and Resource Use 

Whi le  t h e r e  has been a  genera l  shor tage o f  s t a f f ,  t he  p r o j e c t  
has b e n e f i t e d  f rom t h e  s t r o n g  l eade rsh ip  o f  t he  two P r o j e c t  D i r e c t o r s .  
'The p r o j e c t  o r i g i n a l l y  r e l i e d  l a r g e l y  on s tuden t  f i e l d w o r k  w i t h  p a r t -  
t ime s t a f f  guidance, b u t  g iven  t h e  shor tage  o f  s tuden ts  i n  p a r t i c u l a r  
f i e l d s  a t  t imes,  and t he  o t h e r  commitments o f  s t a f f ,  t h e  p r o j e c t  has 
swi tched t o  us ing  a  m i x t u r e  o f  f u l l - t i m e  p r o j e c t  s t a f f  and s tuden t  

- workers t o  c a r r y  o u t  t he  research.  I n  terms o f  t h e  research s ta f f ,  
t h e r e  a r e  f i v e  agronomists,  two en tomolog is ts ,  two s o i l  s c i e n t i s t s ,  
one food t e c h n o l o g i s t ,  and one economist  i nvo l ved .  The F a c u l t y  of  
A g r i c u l t u r e  has made t he  m a j o r i t y  o f  t h e i r  o f f i c e  space and equipment 
a v a i l a b l e  f o r  use by t h e  p r o j e c t  research  s t a f f .  



2.2 The Research Program 

I n  t h e  beginn ing , experiments were o f t e n  i n t e r r u p t e d  o r  
delayed due t o  shortages of s t a f f  and m a t e r i a l ,  unforeseen n a t i o n a l  
events,  and a l s o  because of t he  s t a f f ' s  i n a b i l i t y  t o  judge how much 
work they  cou ld  comfor tab ly  handle. Th i s  s i t u a t i o n  has improved 
l a r g e l y  by r e s t r i c t i n g  t he  geographic d i s p e r s a l  o f  experiments, 
which makes them e a s i e r  t o  manage. The problem here i s  t h a t  expe r i -  
mental r e s u l t s  may n o t  be as appl  i c a b l  e  t o  a1 1  e c o l o g i c a l  reg ions  
o f  East Java. 

2.3 Time Frame 

Desp i te  t he  d i f f i c u l t i e s  o u t l i n e d  below, Phase I was com- 
p l e t e d  on schedule and Phase I1  i s  p rogress ing  accord ing  t o  t h e  
o r i g i n a l  program. The p r o j e c t  leader ,  Dr. Soetono, f ee l s  t h a t  a  
d e f i n i t e  answer t o  t he  va lue  o f  t he  Mukibat  system cou ld  be had 
by 1980, b u t  t h i s  wi  11 r e q u i r e  more conc lus i ve  answers as t o  how 
t h e  system c o n t r i b u t e s  t o  t he  fa rmers '  p resen t  o v e r a l l  c ropp ing  
p a t t e r n .  I t  i s  a l s o  f e l t  by consu l t an t s  t h a t  t h e  p r o j e c t  w i l l  have 
t o  i n v o l v e  more exper imenta l  s t a t i o n  t e s t i n g  t o  meet t h e  1980 dead- 
1  ine.  

2.4 Technica l  Achievements 

P r o j e c t  r e s u l t s  have been presented i n  a  s e r i e s  o f  progress 
r e p o r t s ,  two pub1 i c a t i o n s ,  and seminars. They can be summarized as 
f o l  1  ows : 

a )  Comparison o f  y i e l d s  between normal and Mukibat  cassava 
has shown t h a t  increases f rom t h e  Mukibat  system a r e  anywhere f rom 
114 per  c e n t  t o  347 p e r  c e n t  on a  d r y  m a t t e r  bas is ,  t h e  va lue  most 
o f t e n  i n c u r r e d  be ing approx imate ly  130 pe r  c e n t  t o  150 per  cen t .  I t  
should be noted, though, t h a t  these r e s u l t s  a re  based on a  growing 
season o f  10 months f o r  normal cassava and 15 months f o r  Mukibat 
cassava. 

b )  Mukibat  cassava con t inues  t o  f i x  d r y  m a t t e r  up t o  a  
p e r i o d  of 18 months, compared t o  o n l y  14 months w i t h  normal cassava. 
Furthermore, a t  any t ime  d u r i n g  t h e  p e r i o d  o f  d r y  m a t t e r  f i x a t i o n ,  
t h e  d r y  m a t t e r  con ten t  i s  h i ghe r  i n  Mukibat  cassava. A t  10 months 
d r y  m a t t e r  o f  Mukibat cassava i s  26.2 and 23.3 p e r  c e n t  f o r  normal 
cassava; a t  12 months t h e  va lues  a re  30.5 and 29.2 p e r  c e n t  respec- 
t i v e l y ;  a t  14 months i t  i s  34.7 and 31.8 per  cen t .  The increased 
p e r i o d  o f  d r y  ma t te r  f i x a t i o n  i n  Muki b a t  cassava a1 lows t h e  farmer 
t o  s t o r e  h i s  cassava r o o t s  i n  t h e  ground f o r  a  l onge r  t ime  w i t h o u t  

- f e a r  o f  r o o t  decomposit ion. 

c )  A1 though d igg ing  p l a n t i n g  ho les  i s  t r a d i t i o n a l  l y  used 
i n  t h e  Mukibat  system, i t  has been demonstrated t h a t  t h i s  l a b o r i o u s  
p r a c t i c e  i s  n o t  necessary. Th i s  i s  an impo r tan t  f i n d i n g  s i n c e  one of 
t h e  p r imary  reasons c i t e d  by farmers ( i n  a  survey i n  1973) f o r  n o t  



swi tch ing  from normal t o  Mukibat p roduct ion  was the  g rea te r  labour  
requirenients f o r  Muki bat .  

d) S i g n i f i c a n t  f e r t i  1  i zer response has been obtained, b u t  
on l y  f o l l o w i n g  the  a p p l i c a t i o n  of n i t rogen.  

e )  The s u p e r i o r i t y  of Mukibat cassava i n  terms o f  y i e l d  i s  
g rea tes t  f o r  the  slow growing v a r i e t i e s  pre fer red  by consumers. 

f )  I t  i s  poss ib le  t o  use the  g ra f t s  f o r  more than one 
p lan t i ng ,  enabl ing farmers t o  spread t h e i r  g r a f t i n g  cos ts  over more 
than j u s t  one growing season. Re-use a t  present appears t o  be 
l i m i t e d  by t h e  f e a r  of a  carry-over  of pests and disease, and the  
s u s c e p t i b i l i t y  o f  t h e  g r a f t  t o  wind damage. 

g )  Pre l im inary  r e s u l t s  on the  Satrawi system i n d i c a t e  
t h a t  i t  provides no s i g n i f i c a n t  benef i ts  over t h a t  o f  the  Mukibat 
sys tem. Other p r e l  im inary  r e s ~ ~ l  t s  on pest  c o n t r o l  , growth cyc le,  
p l a n t i n g  season, etc., are h i g h l y  encouraging. However, more 
experiments are needed t o  c l a r i f y  more p r e c i s e l y  the  techn ica l  and 
economic i m p l i c a t i o n s  o f  these technologies. 

2.5 Personnel and I n s t i t u t i o n a l  Development 

The p r o j e c t  has produced some i n t e r e s t i n g  r e s u l t s  and has 
a l so  ra i sed  a  number of quest ions, n o t  o n l y  f o r  the  f u t u r e  develop- 
ment of the  Mukibat system i n  Indonesia, bu t  a l s o  on the  whole 
mechanism of r o o t  th icken ing  i n  cassava. As a  r e s u l t ,  the  p r o j e c t  
has a t t r a c t e d  a  l o t  o f  a t t e n t i o n  elsewhere. Th is  has been p a r t i c u -  
l a r l y  impor tan t  f o r  t he  morale of the  young and smal l  Brawi jaya 
Un ive rs i t y .  Brawi jaya Un ivers i  ty has made subs tan t i a l  progress i n  
l e a r n i n g  how t o  manage a  research p r o j e c t  and i n  developing a  team 
of s c i e n t i s t s  who w i l l  be capable of c a r r y i n g  on a  major research 
program. The recogn i t i on  achieved by t h i s  p r o j e c t  has encouraged 
the Dean and s ta f f  members t o  attempt t o  c rea te  a  Cassava Research 
I n s t i t u t e  a t  Brawijaya U n i v e r s i t y  which, g iven the  importance of 
cassava i n  East Java, could become one o f  t he  main centres f o r  
cassava research i n  Indonesia. 

Whi le the  Facu l ty  has o n l y  one Ph.D on s t a f f  a t  present ,  
t he re  w i l l  be an a d d i t i o n a l  t h ree  by the  end of Phase I 1  i n  1980. 
One s c i e n t i s t  now studying towards h i s  Ph.D. a t  Wageningen Univer-  
s i t y  i n  Holland, i s  expected t o  do h i s  f i e l d w o r k  on cassava a t  
Brawijaya through p r o j e c t  funds. Two o f  the f u l l - t i m e  p r o j e c t  s ta f f  
have been of fered Ph.D. scholarships i n  A u s t r a l i a .  It i s  u n l i k e l y  
t h a t  any arrangement can be worked o u t  t o  ensure t h a t  they w i l l  be 

- able t o  do t h e i r  Ph.D. work on cassava, b u t  t h i s  p o s s i b i l i t y  i s  being 
explored. 

Whi le the  number of students who w i  11 undertake research on 
some aspect of cassava product ion  fo r  t h e i r  I ngen ieu r ' s  degree by 
the end o f  the  second phase i n  1980 w i l l  n o t  be as l a r g e  as o r i g i n -  
a l l y  planned (45) due t o  the  d i f f i c u l t y  o f  r e c r u i t i n g  s u f f i c i e n t  



students  of t h e  r i g h t  t y p e  and then  p r o v i d i n g  adequate superv is ion ,  
t he  t o t a l  number wi 11 rep resen t  an i nc rease  o f  18 graduates expe r i -  
enced i n  cassava research i n  Indonesia.  

2.6  Management and Coord ina t ion  

The f o l l o w i n g  i s  a  diagram of t h e  management s t r u c t u r e .  

A d m i n i s t r a t i v e  p%iiEFq pi71 

The management o f  t h e  p r o j e c t  has been broadened f rom t h e  
p r o j e c t  l eade r  t o  a  four-man committee, composed o f  four  un i ve r -  
s i t y  s ta f f ,  a l l  of whom a r e  i n v o l v e d  i n  t h e  p r o j e c t .  Th i s  s t r u c t u r e  
has been re1  a t i v e l y  successfu l  i n  ensur ing  comple t ion  o f  experiments 
g i ven  t h e  l i m i t e d  number o f  s t a f f  and s tuden ts  a v a i l a b l e .  The 
Management Committee has met f r e q u e n t l y  and has been a c t i v e  p r i m a r i l y  
i n  t h e  f i r s t  two o f  t h e  f o l l o w i n g  t h r e e  f unc t i ons  no rma l l y  c a r r i e d  
o u t  by a  p r o j e c t  management committee: 

a )  A d m i n i s t r a t i v e  c o n t r o l  ; 

b )  D i r e c t i o n  o f  t h e  s c i e n t i f i c  program; and 

c )  Ex te rna l  1  i a i  son w i t h  o t h e r  government departments, 
research i n s t i t u t i o n s  , and ex tens ion  se rv i ces .  

2.7  Research Planning and Eva1 u a t i  on 

The p r imary  c o n s u l t a n t  used i n  t h e  p r o j e c t ,  D r .  de B r u i j n ,  
has p layed  a  major  r o l e  i n  h e l p i n g  t h e  p r o j e c t  s t a f f  p l an  each y e a r ' s  

- t r i - a l s  and e v a l u a t i n g  t h e  r e s u l t s  o f  p rev ious  work. As de B r u i j n  had 
spent severa l  years  a t  t h e  U n i v e r s i t y  b e f o r e  t h e  s t a r t  o f  t h e  p r o j e c t  
work ing on cassava research, he was f a m i l i a r  w i t h  bo th  t h e  s t a f f  and 
c a p a b i l i t y  o f  t h e  U n i v e r s i t y .  T h i s  has a1 lowed him t o  p r o v i d e  d e t a i l e d  
guidance on t h e  U n i v e r s i t y ' s  exper imenta l  program, many aspects of 
which were comple te ly  new t o  t h e  s t a f f  b e f o r e  t h e  p r o j e c t  s t a r t e d .  



Righ t  from the  beginning, I D R C  p r o j e c t  o f f i c e r s  have f e l t  
t h a t  the p r o j e c t  s ta f f  have had a very l o g i c a l  procedure f o r  devel-  
oping i t s  annual research design and has been prompt i n  submi t t ing  
s i x  progress repo r t s  t o  IDRC. Where they have developed no t i ceab ly  
i s  i n  being ab le  t o  conduct experiments through t o  conclus ion.  
Furthermore, I D R C  s ta f f  and consu l tan ts  have comnented very favour-  
a b l y  on t h e  development of t he  p r o j e c t  team's self-conf idence and 
t h e i r  a b i l i t y  t o  deter~i l lne and defend t h e i r  own research program. 

As regards eva lua t ion ,  t h e  socio-economic ana lys i s  and 
eva lua t ion  of t h e  p r o j e c t ' s  r e s u l t s  i s  almost n e g l i g i b l e .  Some 
informat ion on farmer p rac t i ces  was c o l l e c t e d  i n  a 1974 survey 
b u t  on a f a i r l y  l i m i t e d  basis .  The u n i v e r s i t y  s t a f f  i nvo l ved  i n  
t h i s  p r o j e c t  tend t o  evaluate the  p r o j e c t  i n  terms o f  what i t  i s  
doing t o  increase the  number and l e v e l  o f  t r a i n e d  s t a f f  r a t h e r  
than i n  terms of what t h e  research program may be ab le  t o  achieve. 
Thus the re  i s  a tendency t o  t r y  t o  send as many s t a f f  as poss ib le  
f o r  up-grading from p r o j e c t  funds. Given the  l i m i t e d  nurr~ber o f  
s ta f f  w i t h  post-graduate degrees i n  the  U n i v e r s i t y ,  t h i s  i s  n o t  a 
s u r p r i s i n g  o r  perhaps an unreasonable focus. 

2.8 F inanc ia l  and Admini s t r a t i v e  Problems 

Appendix A shows the  p r o j e c t  budget versus ac tua l  expenditures 
f o r  Phase I and Phase 11. Appendix B shows the  r e l a t i o n s h i p  between 
the  budget versus ac tua l  expenditures f o r  bo th  Phase I and Phase I 1  
(Year 2 of Phase I 1  a re  es t imates) .  

The most d i f f i c u l t  aspect o f  dea l i ng  w i t h  IDRC i n  t h i s  p r o j e c t  
has a r i s e n  from compl icat ions i n  t h e  t r a n s f e r  o f  funds. The d i f f e r -  
en t  p r o j e c t  managers i nvo l ved  have had no experience i n  managing and 
accounting f o r  p r o j e c t  expendi tures before becoming invo lved i n  t h i s  
p ro jec t .  

I n  Phase I the f i r s t  two f i n a n c i a l  r e p o r t s  were both incom- 
p l e t e  and l a t e  i n  a r r i v i n g .  Th is  r e s u l t e d  i n  delays o f  two and four 
months r e s p e c t i v e l y  i n  t h e  sending of p r o j e c t  funds t o  Indonesia. 
As t h e  p r o j e c t  progressed, however, improved f i nanci a1 statements 
al lowed the t h i r d  and f o u r t h  payments t o  be made ahead of schedule. 

The s t a r t - u p  da te  o f  Phase I 1  presented considerable d i f f i -  
c u l t i e s  f o r  t h e  p r o j e c t  leaders. Since the commitment date f o r  
Phase I 1  was November 25, 1976, the  p r o j e c t  leaders t r i e d  t o  assign 
subsequent expenditures t o  e i t h e r  Phase I o r  Phase I 1  according t o  
the  use of t he  money, n o t  t h e  t i m i n g  o f  the  expenditures. The 
expenditures on the  1975 crop (harvested up t o  May 1977) were 
assigned t o  Phase I. A l l  o the r  expenditures were assigned t o  
Phase 11. AFNS has now adopted the  p r a c t i c e  o f  arranging r e p o r t -  
i n g  t imes most appropr ia te  t o  l o c a l  cond i t ions ,  such as f i s c a l  
year  o r  harvest period. 

Pa r t  of the o v e r a l l  de lay  i n  the  r e c e i p t  of funds has been 
the  p o l i c y  o f  t r a n s f e r r i n g  funds t o  the  U n i v e r s i t y  through t h e  
Indonesian I n s t i t u t e  o f  Sciences , ( L I P I ) .  I n  o rder  t o  minlmi ze 



delays, - LIP1 has now asked I D R C  t o  send f u t u r e  payments d i r e c t l y  t o  
the  Un ive rs i t y .  

2.9 Nat iona l  Linkages 

The l i n k s  between Brawi jaya U n i v e r s i t y  and o t h e r  research 
i n s t i  t u t i  9ns i n c l  udinq the  Centra l  Research I n s t i  t u t e  f o r  A q r i  cu l  t u r e  
(CRIA)* - are l i m i t e d  b u t  improving. No representa t ives  o f  t he  M i n i s t r y  o f  
A g r i c u l t u r e  o r  o ther  i n s t i t u t i o n s  have been i n v i t e d  t o  p a r t i c i p a t e  
i n  the regu la r  coord ina t ing  committee meetings o f  t he  cassava p r o j e c t  
o r  i nvo l ved  i n  t h e  prepara t ion  o f  t h e  p r o j e c t  proposal and the  annual 
p repara t ion  o f  t h e  research program. 

S i m i l a r l y ,  t h e  U n i v e r s i t y  has n o t  kept  c lose  contac t  w i t h  L I P I  
which must approve a l l  requests f o r  ex te rna l  donor ass is tance f rom 
Indonesi an i n s t i  t u t i o n s  and Indonesi a ' s  c o u ~ t e r p a r t  c o n t r i  b u t i  ons. 
Thus L I P I  's  awareness o f ,  and i n t e r e s t  i n  ensur ing cont inu ing  f i n a n c i  a1 
support  i n  the  p r o j e c t  a f t e r  I D R C  support  i s  withdrawn, i s  l i m i t e d .  

2.10 The De l i ve ry  System 

The U n i v e r s i t y  has begun t o  cooperate w i t h  the  smal l  - C R I A  u n i t  
i n  East Java, and the  P r o j e c t  Leader presented a  paper on the  r e s u l t s  
o f  t h e i r  research a t  a  recent  C R I A  conference i n  Kalimantan, where the  
Government i s  beginning t o  p r o s  la rge-sca le  product ion  o f  cassava. 
'Three o f  t h e  U n i v e r s i t y  s t a f f  now serve as consu l tan ts  t o  the l o c a l  
C R I A  u n i t  and C R I A  has prov ided l and  f o r  one o f  t he  p r o j e c t ' s  expe r i -  - 
mental s i t e s .  m A  a lso  began t o  pay the  per  diem costs o f  f i e l d  
students a t  t h i s t e  i n  the  l a s t  year.  The l o c a l  d i r e c t o r  o f  the 
C R I A  s t a t i o n  has approached the  U n i v e r s i t y  suggest ing t h a t  a  formal 
agreement o f  cooperat ion between the  two groups be es tab l i shed  w i t h  
CRIA's f - inanci  a1 responsi b i  1  i t i e s  ou t l ined.  I f  such an agreement i s  - 
reached, t h i s  would create the  f i r s t  o f f i c i a l  l i n k s  between the  
M i n i s t r y  o f  A g r i c u l t u r e  and t h e  U n i v e r s i t y  w i t h i n  the  reg ion  and he lp  
s e t  the  framework f o r  i n c o r p o r a t i o n  o f  a  cassava research program a t  
Brawi jaya  i n t o  a  na t i ona l  program. 

However, u n t i  1  an e f f e c t i  ve n a t i o n a l  program and d e l i  very sys- 
tem i s  es tab l i shed  i t  w i l l  be d i f f i c u l t  f o r  Brawi j aya  t o  dissenlinate 
i t s  r e s u l t s  and have any major inipact on smal l  farmer product ion.  The 
r e s u l t s  o f  i t s  program are l i k e l y  t o  be o f  more immediate b e n e f i t  t o  
t he  1 arger  cassava p l  an ta t ions  and smal l  farmer product ion  uni t s  sur -  
rounding these p lan ta t i ons  which are  now be ing  es tab l i shed  i n  Kal imantan 
and Sumatra. 

2.1 1  'The Benef i c i  ary 

I n  1974, the Fach l ty  c a r r i e d  ou t  a  survey o f  cassava and 

* 
.Establ ished i n  1966 and placed under the  scope o f  t h e  Department o f  
Ag r i cu l t u re .  I t s  mandate i s  t o  f i n d  new technology t o  s t i m u l a t e  food 
product ion and which i s  a1 so acceptable t o  the smal l  farmer. 



Muki b a t  p roduct ion  p r a c t i  ces i nvol v i  ng 292 farmers who used t h e  Muki ba t  
system. This basel ine survey publ ished i n  1976 was a major  achievement 
f o r  t he  Facu l ty  which had never organized and run a farm survey before. 
While t h i s  survey was usefu l  i n  p rov id ing  some in fo rma t ion  on product ion 
p rac t i ces  ( the  survey i n d i c a t e d  t h a t  t he  average Mukibat farmer had a 
ho ld ing  o f  .88 hectare o f  which about 20 pe r  cent  i s  p lan ted  w i t h  norm- 
a l  cassava and 17 per  cent  w i t h  Mukibat p lan ts  and t h a t  most Mukibat 
cassava i s  grown i n  farmyards where s o i l  f e r t i l i t y  i s  considerably 
h ighe r ) ,  much more i n fo rma t ion  on product ion  techniques and on the i n -  
t e g r a t i o n  o f  Mukibat and normal cassava product ion  w i t h i n  the farmers'  
o v e r a l l  cropping system i s  required. Fie1 d data c o l l e c t i o n  and anal-  
y s i s  i s  a time'-consuming and d i f f i c u l t  exerc ise,  and the  Facu l ty  a t  
the  moment lacks  the experience and personnel t o  c a r r y  t h i s  out. Thus 
i t  w i l l  be d i f f i c u l t  t o  develop recommendations f o r  farmers which are 
t a i  1  ored t o  t h e i  r speci f i  c envi  ronmen t s .  

An encouraging note i s  t h a t  the A g r i c u l t u r a l  Development Council 
(ADC) i s  p l a c i n g  a team o f  two experienced ADC employees a t  Brawi jaya  
Un ive rs i t y .  Discussions have taken p lace among IDRC, ADC, and the 
U n i v e r s i t y  on how t h i s  team could undertake some v i l l a g e  l e v e l  s tud ies  
o f  t he  farmers ' soc i  o-economi c  env i  ronmen t and cassava product i  on 
p r a c t i  ces . 

Regional Linkages 

The p r o j e c t  has had r e g u l a r  v i s i t s  from s c i e n t i s t s  ou ts ide  the  
country  and several s t a f f  have t r a v e l  l e d  abroad. This has con t r i bu ted  
t o  the growing sel f -conf idence o f  the s c i e n t i s t s  i n  the  p r o j e c t ,  and 
t o  a l esse r  ex ten t ,  i s  beginning t o  create l i n k s  between the s c i e n t i s t s  
i n  the p r o j e c t  and those elsewhere, al though the U n i v e r s i t y  i s  s t i l l  
f a i r l y  i s o l a t e d .  There i s  a no t iceab le  l ack  o f  in terchange among 
s c i e n t i s t s  i n  the  region. 

There have been several  CIAT s t a f f  who have v i s i t e d  the  p r o j e c t  
b u t  no one who has ever  v i s i t e d  Brawi jaya U n i v e r s i t y  more than once. 
The most hopeful  i n i t i a t i v e  t o  create more e f f e c t i v e  reg iona l  l i n k s  and 
t o  ensure some c o n t i n u i t y  i n  CIAT1s r e l a t i o n s h i p  w i t h  the  na t i ona l  pro- 
grams i n  Asia, was the  appointment about one y e a r  ago o f  an Asian 
s c i e n t i s t  as a reg iona l  CIAT cassava coord ina tor  through funds prov ided 
by IDRC. This coord ina tor  w i l l  r e g u l a r l y  v i s i t  each o f  t h e  cassava r e -  
search p r o j e c t s  i n  t h e  region,  passing on i n fo rma t ion  from CIAT and 
o ther  na t i ona l  programs and he1 p ing  t o  arrange workshops, t ra- i  nirrg, and 
t r a v e l .  One o f  t he  young s c i e n t i  s t s  a t  Brawi jaya  w i l l  be a t tend ing  an 
i n t e n s i v e  four-month t r a i n i n g  program on cassava a t  CIAT t h i s  yea r  
w i t h  24 other  young Asian s c i e n t i s t s .  The young s c i e n t i s t s  w i l l  bene- 
f i t  n o t  only  from the t r a i n i n g  program b u t  from the  personal contac t  

w i t h  o the r  young s c i e n t i s t s  working i n  t h e  same problems i n  the  region. 



IDRC'S ROLE AND INVOLVEMENT 

'There does n o t  appear t o  be any f e e l i n g  o f  excess ive  d i r e c t i o n  
on IDRC's p a r t ,  as t h e  p r o j e c t  s t a f f  i n  t h e  U n i v e r s i t y  and t h e  s t a f f  
a t  CRIA and L IP1  a l l  fee l  t h a t  cassava research has been g r o s s l y  ne- 
g l e c t e d  and that IDRC1s invo lvement  has acce le ra ted  t h e  development 
o f  a  research program t h a t  they  now want t o  e s t a b l i s h  on a  major  bas i s  
as soon as poss ib l e .  

However, i t  does r a i s e  t he  ques t i on  of how f a r  IDRC can go as 
a  c a t a l y s t  i n  c r e a t i n g  t h e  r i g h t  condi t i o n s  f o r  p roduc ing  research r e -  
s u l t s  t h a t  can be u t i l i z e d  by t h e  sma l l  farmer. I n  t h i s  case, IDRC 
suppor t  has he lped develop a  sma l l  b u t  e f f e c t i v e  research  team a t  
Brawi jaya  U n i v e r s i t y ,  b u t  niore e f f o r t  may be r e q u i r e d  t o  ensure on- 
go ing f i n a n c i a l  suppor t  so t h a t  t h e  cassava program a t  Brawi j aya  can 
con t inue  a f t e r  IDRC fund ing  te rmina tes  i n  1980. Na t i ona l  research has 
j u s t  been reorgan ized  w i t h  ass is tance  from the  World Bank and a f t e r  two 
o r  t h r e e  years  o f  i n d e c i s i o n  t h e  Government has decided t o  g i v e  a  
s t r o n g  focus t o  cassava. IDRC f e e l s  t h a t  Brawi j a y a  U n i v e r s i t y  has had 
some i n f l uence  on t h i s  dec is ion .  Related t o  t h i s ,  and as an e s s e n t i a l  
component i n  ensur ing  t h a t  t h e  r e s u l t s  o f  Brawi j a y a ' s  research can be 
fed i n t o  the  M i n i s t r y  o f  A g r i c u l t u r e ' s  ex tens ion  se rv i ces ,  i s  t h e  de- 
velopment o f  a s t r o n g e r  n a t i o n a l  program managed by C R I A .  -CRIA has 
approached IDRC t o  a s s i s t  i n  t h e  developnient o f  a  n a t i o n a l  cassava re -  
search program, w i t h  IDRC suppor t  be ing  sought p r i m a r i l y  t o  h e l p  - CRIA 
draw on t h e  resources o f  t h e  i n t e r n a t i o n a l  cassava network,  and t o  
p rov ide  guidance on t h e  development o f  CRIA's program r a t h e r  than f o r  
any f i n a n c i a l  c o n t r i b u t i o n  IDRC migh t  p rov ide .  Suppor t  f rom IDRC f o r  
a  cassava p r o j e c t  a t  - C R I A  cou ld  have a  ma jo r  impac t  i n  develop ing t h i s  
n a t i o n a l  program and i n  h e l p i n g  t o  ensure t h a t  t h e  s t r o n g  cassava team 
a t  Brawi j aya  U n i v e r s i t y  i s  l i n k e d  w i t h  and suppor ted by t h i s  n a t i o n a l  
program. 

The p r o j e c t  s t a f f  i n  t h e i r  assessment o f  IDRC1s invo lvement  
commented p a r t i  cu l  a r l y  on t he  advantages o f  IDRC's ope ra t i ng  s t y l e .  
They f e l t  t h a t  IDRC1s o p e r a t i n g  procedures a l lowed then1 t o  develop and 
operate t h i s  p r o j e c t  a t  l i t t l e  c o s t  and admini s t r a t i  ve e f f o r t  re1 a t i v e  
t o  o t h e r  e x t e r n a l  l y  suppor ted p r o j e c t s .  They 1  i s  t e d  p r o j e c t s  whi ch 
they  a re  develop ing w i t h  o t h e r  donor agencies and commented t h a t  t h e  
r e s u l t i n g  n e g o t i a t i o n s  w i t h  t he  few s e n i o r  s t a f f  a t  t h e  U n i v e r s i t y  are 
ex t reme ly  time-consumi ng and f r u s t r a t i n g .  

One p a r t i c u l a r  p o l  i c y  o f  IDRC which has caused f i n a n c i a l  p ro -  
blems was the  IDRC po l  i c y  o f  p r o v i d i n g  o n l y  90 p e r  cen t  of es t ima ted  
p r o j e c t  r equ i  rements f o r  t h e  f i  r s t  i n s t a l l m e n t .  Th i s  po l  i cy o f  p a r t i a l  .- 
payment was o r i g i r r a l l y  es tab1 i s h e d  as many r e c i p i e n t  i n s t i  t u t i  ons were 
n o t . a b l e  t o  spend t h e i r  f u l l  a l l o c a t i o n  i n  t h e  f i r s t  year .  IDRC now 
prov ides  f u l l  payment o f  t h e  f i r s t  i n s t a l l m e n t .  

The p r o j e c t  s t a f f  have apprec ia ted  and bene f i t ed  from t h e  
v i s i t s  o f  t h e  two IDRC consu l t an t s  because they have cons ide rab le  ex -  
per ience  i n  t h e  t ype  o f  work t h e  p r o j e c t  s t a f f  are do ing  and because 



they have cons i s ten t l y  v i s i t e d  t h e  p r o j e c t  and fol lowed up promptly 
w i  t h  correspondence, commenti ng on the  research program and suggest ing 
p r a c t i c a l  adjustments whi ch the s t a f f  can implement. 'The p r o j e c t  
s t a f f  err~phasi zed the importance of using the  same consul t an ts  s ince  
they are fami 1 i a r  w i t h  them and they rece ive  consis t e n t  recommendations 
w i thou t  having t o  c o n t i n u a l l y  educate new consul tants . I D R C  s t a f f  res-  
pons ib le  f o r  the p r o j e c t  f e e l  t h a t  the use o f  t h e  two consul tants i n  
t h i s  p r o j e c t  was a c r u c i a l  f a c t o r  i n  p rov id ing  techn ica l  advice and 
encouraged s t a f f  t o  p lan  a r e a l i s t i c  program o f  experiments each year .  

4. BROADER DEVELOPMENT IMPLI CATIONS 

I t  was o r i g i n a l l y  hoped when designing the  p r o j e c t  t h a t  i t 
might  be poss ib le  t o  prove t h a t  the  Muk-ibat cassava product ion  system 
was a h i g h l y  p r o f i t a b l e  innovat ion ,  and t h a t  a s e t  of recommendations 
and promotion o f  t h i s  new techno1 ogy could' be accompl i khdd i n - a  9Rort 
pe r iod  o f  t ime. However, t h i s  has n o t  proven t o  be the  case as the  
research t o  date i n d i c a t e s  t h a t  t he re  i s  considerable v a r i a t i o n  i n  t he  
usefulness o f  t h i s  system, depending on such f a c t o r s  as the ava i lab-  
i li t y  o f  labour  and cond i t i on  o f  the s o i  1. 

A s c i e n t i f i c  base f o r  determining and improving on Mukibat 
cassava techniques i s  be i  ng l a i d ;  w i t h  the  expected a d d i t i o n  o f  
several  ADC personnel t o  the  Un ive rs i t y ,  the  p r o j e c t  should be able 
t o  expand t h i s  t o  r e l a t e  t h e i r  experimental  program and innovat ions 
t o  the e x i s t i n g  product ion  p rac t i ces  of t h e  farmer and t o  determine 
the  acceptabi 1 i t y  o f  new techniques. 

'The pr imary achievement o f  t h i s  p r o j e c t  may we1 1 be, however, 
the  development o f  t he  i n s t i t u t i o n a l  and personnel capac i ty  o f  the 
U n i v e r s i t y  which has acquired the  confidence and a b i l i t y  t o  ca r r y  o u t  
f u t u r e  research programs o f  comparable complexity.  

The major  remaining quest ions are whether i n s t i  t u t i o n a l  1 i nks  
between Brawi jaya and CRIA,  the  na t i ona l  a g r i c u l t u r a l  o rgan iza t ion ,  
can be created t o  ensure cont inued f i n a n c i a l  support  f o r  a g r i c u l t u r a l  
research a t  Brawi jaya, and whether the  Government's d e l i  very system 
w i  11 be developed t o  encourage farmers throughout Indonesia t o  adopt 
t h i s  system. I t  must be emphasized though t h a t  the d ia logue between 
CRIA,  IDRC, and Brawi j aya  U n i v e r s i t y  has been extremely encouraging. 
A f t e r  th ree  years o f  inconc lus ive  d iscussion w i t h  the  Government r e -  
garding the na t i ona l  cassava p o l i c y  , a much sharper focus has devel-  
6ped. This has a r i sen  from the  f a c t  t h a t  t he  leaders of the  program 
from CRIA, the A g r i c u l t u r a l  Facu l t y  from the U n i v e r s i t y  a t  Bogor, and 

- Brawi jaya U n i v e r s i t y  j o i n t l y  p a r t i c i p a t e d  i n  Jantiary 1978 i n  a one- 
month cassava product ion t r a i n i n g  course (funded by IDRC) . During 
t h i s  course, these th ree  s c i e n t i s t s  presented a f i r s t  d r a f t  proposal 
t o  I D R C  s t a f f  f o r  support  f o r  a - CRIA centered na t i ona l  program. 
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1. THE RESEARCH PROBLEM 

1.1 Backqround 

Sorghum i s  t he  most w i d e l y  grown food crop i n  E th iop ia .  It 
t h r i v e s  i n  a  range o f  agro-c l imat ic  zones i n c l u d i n g  h igh  and low 
a1 t i t u d e s .  High a1 ti tude sorghums grow s a t i s f a c t o r i l y  a t  a1 ti tudes 
as h i l h  as 2,300 meters where mean temperatures range from a  minimum 
of  14 C t o  26 C. I n  general, sorghum y i e l d s  have been r e l a t i v e l y  low 
i n  E th iop ia .  I n  1976 approximately 1  m i l  l i o n  hectares of sorghum 
were under c u l t i v a t i o n .  Average y i e l d  was 1  t o n  per hectare. About 
90 per  cen t  o f  t h e  product ion  i s  consumed as ' i n j e r a ' ,  a  s t a p l e  food 
i n  E th iop ia .  Sorghum i s  a l s o  used i n  home brewed beverages; and 
sorghum stocks and leaves a re  used as fuel ,  as b u i l d i n g  ma te r ia l s  and 
as feed f o r  1  ivestock.  

E th iop ia  i s  probably the  o r i g i n a l  home of sorghum and i s  t h e  
source of many w i l d  and c u l t i v a t e d  forms adapted t o  a  wide range o f  
growing cond i t ions .  Consequently E th iop ia  i s  a  valuable reservo i  r 
o f  d l  verse genet i  c  mater i  a1 f o r  sorghum breeders throughout t h e  
wor l  d. 

Sorghum research began i n  E th iop ia  i n  t h e  mid 1950s a t  t h e  
Alemaya Col lege o f  Ag r i cu l t u re .  Local c o l l e c t i o n s  and U.S. i n t r o -  
duct ions were screened f o r  h igh  y i e l d  and a d a p t a b i l i t y  t o  h ighland 
envi  ronments by a  team from Oklahonla S t a t e  U n i v e r s i t y  who had de- 
veloped the  Col lege under a  g r a n t  from the  Un i ted  Sta tes  Agency f o r  
I n t e r n a t i o n a l  Development (USAID). I n  t h e  l a t e  1960s t h e  M i n i s t r y  of 
Agr i  c u l  t u r e  formed the Nat iona l  Crop Improvement Commi t t e e  (NCIC) , 
and delegated the  na t i ona l  responsi b i  1  i ty f o r  sorghum improvement t o  
t h e  Alemaya Col lege o f  A g r i c u l t u r e .  This n a t i o n a l  r e s p o n s i b i l i t y  
e n t a i l e d  organ iz ing  t h e  annual sorghum Nat iona l  Y i e l d  T r i a l s  (NYT) 
f o r  a1 1 experimental  s t a t i o n s .  A1 though Alemaya served w e l l  i n  
i d e n t i f y i n g  su i  t a b l e  c u l  t i v a r s  f o r  h igh land areas, NYT r e s u l t s  con- 
f irmed t h a t  i t  was impossib le t o  develop and screen s u i t a b l e  var ie -  
t i e s  fo r  lowland and low r a i n f a l l  cond i t ions  a t  Alemaya. It became 
ev iden t  t h a t  a  na t i ona l  sorghum improvement program was requ i red  t o  
c a t e r  t o  t he  needs o f  a l l  t h e  sorghum gruv ing  zones o f  E th iop ia .  

1.2 Rec ip ien t  I n s t i t u t i o n  

I n  1971 , the East  A f r i c a  Cereals Research Conference was 
he ld  a t  the  Alemaya Col lege o f  Ag r i cu l t u re .  Soon a f t e r  I D R C  was 
approached by t h e  Dean o f  t h e  Facu l t y  o f  A g r i c u l t u r e  a t  Alemaya 
Col lege concerning support  f o r  a  n a t i o n a l  sorghum improvement pro- 
gram. I t  was envisaged t h a t  I D R C  support  would e s t a b l i s h  a  n a t i o n a l  
sorghum improvement program and t h a t  E t h i o p i a  would become a  major 
p a r t i c i p a n t  i n  t h e  proposed i n t e r n a t i o n a l  sorghum network t o  be co- 
o rd ina ted  by the  I n s t i t u t e  f o r  Crops Research i n  t he  Semi-Arid 
Tropics (ICRISAT) i n  Ind ia .  



Phase I of the  p r o j e c t  was i n i t i a t e d  i n  1973. The Alemaya 
College of A g r i c u l t u r e  of Hai l e  Selasse U n i v e r s i t y  (now Addis Ababa 
Univers i  ty, AAU) was chosen as the  r e c i p i e n t  i n s t i t u t i o n  because: 

a) t he  Col lege had na t iona l  r e s p o n s i b i l i t y  f o r  sorghum 
improvement; 

b )  a very corlipetent E th iop ian p l a n t  breeder was on s t a f f  a t  
the College; 

and c )  t he  Col lege coul d provide research ass is tan ts  and t ra inees;  

d) essen t ia l  research f a c i l  i t i e s  and admi n i s  t r a t i v e  support 
coul d be provided. 

I n  Phase 11, the k th iop ian  Sorghum Improvement Program (ESIP) 
was establ ished.  This i s  a senii-autonomous research i n s t i t u t i o n  
which has been g i  ven the n a t i  onal responsi b i  1 i ty f o r  sorghum improve- 
ment research. E S I P  i s  a d m i n i s t r a t i v e l y  l i n k e d  t o  AAU, s ince t h e  
I D R C  agreement I s  w i t h  t h e  Un ive rs i t y .  ESIP i s  ope ra t i ona l l y  l i n k e d  
t o  the  I n s t i t u t e  o f  A g r i c u l t u r a l  Research (IAR), which has the  
nat iona l  responsi b i  1 i ty t o  coordinate a g r i  c u l  t u r a l  research and main- 
t a i n s  an overview of t he  ESIP research program. I D R C  has been the  
exc lus ive  f i n a n c i e r  o f  ESIP, and i n  t h i s  way ESIP has remained inde- 
pendent o f  t he  Government s t ruc tu re .  ESIP was conceived by  the pro- 
j e c t  leader i n  Phase I. Two key fac to rs  which a l lowed the  develop- 
ment o f  the  i n s t i t u t i o n  i n  Phase I 1  were: 

a) t he  p r o j e c t  leader  was released from h i s  r e s p o n s i b i l i t i e s  
as Head o f  the  P lan t  Sciences Department a t  t h e  College; and 

b )  the  I n s t i t u t e  o f  A g r i c u l t u r a l  Research (IAR) provided the 
program w i t h  experimental s i t e s  a t  s i x  research s t a t i o n s  throughout 
the  country. 

ESIP has es tab l ished headquarters a t  Nazreth, s i t u a t e d  i n  a 
low1 and zone about 50 m i  les southeast o f  Add1 s Ababa. There i s  a 
s t a f f  of 25 cons is t i ng  o f  t he  p r o j e c t  leader, a professional  agron- 
omist, an administ rator ,  a secre tary  and research ass i s tan ts  (see 
Graph 1).  A l together  there  are seven research s i t es ,  four of which 
are  located i n  lowland zones and th ree i n  the  h igh land zones. 

Object ives 

I n  Phase I, t h e  p r o j e c t  was l i m i t e d  t o  improving sorghum 
v a r i e t i e s  i n  the  h igh land zones because o f  t he  l o c a t i o n  o f  t h e  
Alemaya Col lege o f  Agr icu l  tu re .  

The ob jec t i ves  o f  the  p r o j e c t  were: 
- 

a) t o  screen the  e x i s t i n g  sorghum c o l l e c t i o n  i n  order  t o  
I d e n t i f y  the  b e s t  types and t o  add t o  t h i s  c o l l e c t i o n  as oppor tun i ty  
o f fe rs ;  and . . ./B-3 





b )  t o  i n te rc ross  i d e n t i f i e d  super io r  types, and a l so  t o  
cross these w i t h  e l i t e  lowland types from o the r  count r ies  i n  order  t o  
ob ta in  sorghums which c o h i n e  b e t t e r  y i e l d  and p l a n t  type w i t h  
acceptable g r a i n  q u a l i t y  f o r  t he  h ighland areas o f  E th iop ia .  

I n  Phase 11, the  objectives were considerably expanded t o  i n -  
clude improvement of bo th  h igh land and lowland sorghum v a r i e t i e s .  
The s p e c i f i c  ob jec t ives  were: 

a) t o  sys temat i ca l l y  c o l l e c t ,  c l a s s i f y  and screen the  
valuable indigenous sorghum germ plasm f o r  i t s  s u i t a b i l i t y  as breed- 
mater ia l  i n  b e t t e r  E th iop ian sorghums; 

b )  t o  screen and t e s t  improved sorghums i n  the various 
ecol ogi ca l  zones o f  E t h l  opi  a; 

c)  t o  cont inue and expand s tud ies  on crop agronow and the  
determinat ion o f  optimum inputs  needed t o  provide maximum ga in  t o  
the  small farmer; 

d) t o  i n i t i a t e  t r i a l s  conducted by farmers i n  t h e i r  own 
f l e l d s ;  

e )  t o  develop r e s i s t a n t  v a r i e t i e s  and crop p r o t e c t i o n  tech- 
nology t o  con t ro l  pests, diseases, and t h e  p a r a s i t i c  witchweed 
St r iga ;  

f )  t o  evaluate f o r  t h e i r  q u a l i t y  as a source o f  ' i n j e r a '  
( the  l o c a l  food) those sorghum l i nes  which perform w e l l  under t r i a l  ; 

g) t o  prov ide  cont inued t r a i n l n g  o f  1 ocal personnel ; and 

h)  t o  develop a t e s t  cooking and qua1 i ty con t ro l  fac i  li ty. 

2. PROJECT PERFORMANCE 

2.1 Technical Achievements 

Technical achievements deal w i t h  r e s u l t s  from t h e  f i r s t  f i v e  
ob jec t1  ves out1 l ned  above. I n  add i t ion ,  work has been i n l  ti ated on 
q u a l i t y  eva lua t ion  o f  sorghum as a source o f  ' i n j e r a '  and the  t e s t  
cooking f a c i l i t y ,  however, no repor t s  are  a v a i l a b l e  t o  document the  
resu l  t s .  

The techn ica l  achievements are summari zed below. 

a) Two h igh -y ie ld ing  c u l t i v a r s ,  Alemaya 70 and Awash 1050, 
were i d e n t i f i e d  and released t o  farmers f o r  use i n  t h e  h i g h  and 
in termedia te  a1 ti tude zones. Both s u b s t a n t i a l l y  ou t  y i e l d  farmers ' 
present cu l  t i v a r s .  I n  the  low r a i n f a l l  areas these new v a r i e t i e s  
g i ve  approximately 5.0 tons/ha and i n  t h e  h igh  r a i n f a l l  areas they 



g ive  i n  the  neighbourhood o f  8.0 tons/ha. Both values are under 
experimental condi t ions and compare t o  an average on-farm y i e l d  o f  
1 ton/ha. 

For lowl  and areas, s u i t a b l e  maturing v a r i e t i e s  are almost 
absent. One v a r i e t y  Kobomash 76 has been released due t o  a c r i s i s  
s i t u a t i o n  r e s u l t i n g  from the drought. Kobomash 76 i s  a v a r i e t y  which 
has performed w e l l  i n  o the r  par ts  of the wor ld  b u t  has no t  been 
tes ted  ex tens ive ly  under Ethiopian condi t ions.  I n  1976 i t  had 
y i e l d e d  3.5 tons/ha under experimental condi t ions.  

b)  Work has been done t o  determine the  r e l a t i o n s h i p  between 
populat ion dens i ty  and y i e l d .  A t r i a l  conducted i n  1973 using 
Alemaya 70 a t  seven p l a n t  dens i t i es  i n d i c a t e d  the s u p e r i o r i t y  o f  75 
cm by 15 cm spacing which gave 90,000 plants/ha. A second t r i a l  
shaved decl ines i n  y i e l d  when rw spacing belav 20 cm. I n  1974, a 
fu r the r  t r i a l  us ing f o u r  v a r i e t i e s  a t  s i x  populat ion dens i t ies  showed 
t h a t  under adequate moisture and f e r t i l i z e r  condi t ions,  t a l l  v a r i -  
e t i e s  (e.g. Alemaya 70) gave a p o s i t i v e  response i n  terms of y i e l d  
t o  h igher populat ions (166,000 plants/ha) . 

c )  With respect t o  ra tes  of f e r t i l i z a t i o n ,  i t  was found t h a t  
there  i s  a p o s i t i v e  response t o  i ncreased appl i c a t i  ons of phosphorous 
bu t  n o t  f o r  n i t rogen when app l ied  t o  the h ighland va r ie t i es .  So f a r  
the  opt imal a p p l i c a t i o n  ra tes  appear t o  be 46 kg of n i t rogen  per 
hectare and 48 kg of phosphorous per hectare. 

d) In tercropp ing t r i a l s ,  though l i m i t e d ,  i n d i c a t e  t h a t  t o t a l  
y i e l d s  were increased by less than 15 per  cent when sorghum was i n t e r -  
cropped w i t h  Eth iop ia  10 h a r i c o t  beans. I n  some cases, a poor choice 
of in tercrops , such as cowpea, resu l ted  i n  decreased y i e l d s  of as 
much as 40 per cent. This i s  apparently due t o  the vigorous competi- 
t i o n  on the  p a r t  of the  cowpea f o r  s o i l  n u t r i e n t s .  

e) An important p a r t  of the research program has been t o  
deterniine the major diseases and pests o f  sorghum i n  Eth iop ia  along 
w i t h  the most commonly found weeds, and t o  develop methods f o r  t h e i r  
con t ro l .  Surveys have shown t h a t  weed con t ro l  i s  important  s ince 
losses from weeds can reduce y i e l d s  by 25 per  cent. Tests conducted 
on the major broad lea f  weeds, i n d i c a t e  t h a t  atrazine-based herb i -  
cides are the most e f fec t i ve  form o f  cont ro l .  A major unsolved 
problem i s  the development of a con t ro l  f o r  s t r i g a .  I t  i s  be l ieved 
t h a t  if the weed can be e f f e c t i v e l y  con t ro l  led, a major hu rd le  w i l l  
be overcome i n  increas ing Ethiopian sorghum output. A 1 i m i  t ed  
s t r i g a  con t ro l  program i s  present ly  be ing undertaken i n  the  p ro jec t .  

The surveys have a l so  i d e n t i f i e d  12 major sorghum diseases 
and 13 types of pests, which have been c l a s s i f i e d  i n t o  general, high- 
land o r  lowl  and s p e c i f i c ,  and/or h igh r a l n f a l  I- low r a i n t ' a l l  speci f ic .  
This c l a s s l  fi cat ion  a1 1 ows researchers t o  es t imate  the frequency of 
occurrence of the  various pests and diseases by region, and t o  con- 
cent ra te  t h e i r  con t ro l  e f f o r t s  i n  those areas. 



f )  One o f  t h e  ob jec t i ves  o f  ESIP has been the  c o l l e c t i o n  o f  
E th iop ian sorghums. As of the  1977 crop season there  was a co l l ec -  
t i o n  o f  E th iop ian sorghum v a r i e t i e s  nunbering over 5,700. This 
co l  l e c t i o n  has been made f ree l y  ava i l ab le  t o  o the r  cooperat ing 
na t iona l  programs and t o  ICRISAT. The v a r i e t a l  development program 
has concentrated on pure l i n e  se lec t ion ,  the pedigree method and 
hyb r id i za t i on .  For pure l i n e  se lec t ion ,  ESIP has been gather ing 
between 500 t o  1,000 new Eth iop ian sorghums every year  and growing 
them ou t  fo r  eva luat ion  purposes. 'The pedigree method i s  the cross- 
i n g  program i n v o l v i n g  Eth iop ian and e x o t i c  v a r i e t i e s .  I n  t o t a l  t he re  
are  137 parents invo lved i n  11 major combination blocks. A h y b r i d  
program s t a r t e d  i n  1977, and i s  based on 10 male s t e r i l e  1 ines and 
163 p o l l i n a t o r s .  Combinations were made i n  the  off season nursery 
and 1,630 d i f f e r e n t  F1 hybr ids were p lan ted f o r  y i e l d  t r i a l s  i n  1977. 

2.2 I n s t i t u t i o n a l  and Personnel Development 

ESIP i s  a unique research i n s t i t u t i o n  i n  Eth iopia,  because of 
i t s  semi-autonomous s t ruc tu re .  Th is  s t r u c t u r e  has f a c i l  i t a t e d  t h e  
rap1 d expansion I n  the  research program because program decisions 
made by the  p r o j e c t  leader have been implemented imnediate ly  w i t h o u t  
bureaucrat1 c del ay. 

'The op in ion  of s t a f f  and the  r a p i d  expansion and accomplish- 
ments o f  t he  program suggest t h a t  the  semi-autonomous s t r u c t u r e  has 
been an e f fec t ive  method o f  running the program. A t  the  same time, 
t h i s  s t r u c t u r e  can on ly  be maintained i n  i t s  present  form i f  ex terna l  
funding continues. ESIP w i l l  probably have t o  become formal ly  
associated w i t h  I A R ,  if i t  intends t o  secure government funds f o r  
f u t u r e  operat ions. 

Before 1973, there  were no Eth iop ian s c i e n t i s t s  workivg f u l l -  
t ime on sorghum improvement, During t h i s  p ro jec t ,  four Eth iopian 
students, who had obtained undergraduate degrees i n  p l a n t  science 
from the Alemaya College o f  A g r i c u l t u r e  and worked on the  p r o j e c t  f o r  
one ye=, have completed M.Sc. degrees i n  Nor th  America. Three of t he  
t ra inees were funded d i r e c t l y  from the  p r o j e c t  and one condidate was 
ab le  t o  ob ta in  an independent scholarship. P r i o r  t o  the  graduate 
t r a i n i n g ,  two of the candidates had taken shor t  t r a i n i n g  courses ( 4  
months) a t  ICRISAT t o  acquaint  them w i  t h  the  operat ion of a crop 
improvement program. 

Due t o  the  p o l i t i c a l  s i t u a t i o n  i n  Eth iop ia ,  one of the  four 
students has returned t o  E th iop ia  and i s  working as the  agronomist 
on the  p ro jec t .  The o t h e r  th ree are cont inu ing t h e i r  s tud ies  a t  the 
Ph.D. l e v e l  i n  North America and p lan  t o  r e t u r n  t o  E th iop ia  when the  
p o l i t i c a l  c l imate  becomes more favourable. It i s  hoped t h a t  f u tu re  
graduate t r a i n i n g  can be obtained a t  a u n i v e r s i t y  c lose t o  ICRISAT t o  
enable students t o  combine course work w i t h  p r a c t i c a l  experience. 

- 
I n  add i t ion ,  ESIP has t r a i n e d  a t o t a l  o f  16 research ass is -  

tants.  The t ra inees  are  h igh school graduates who rece ive  on-the-job 



t r a i n i n g  which enables them t o  undertake the  m a j o r i t y  o f  ESIP f i e l d  
and l abo ra to ry  s tud ies  . For one nionth t h e  research ass i s tan ts  
undergo a  t r a i n i n g  seminar a t  Nazreth which reviews the  techn ica l  
a c t i v i t i e s  of t h e  yea r  and prepares t h e  research program f o r  t he  new 
year. With on ly  two pro fess iona l  s c i e n t i s t s  on s t a f f ,  t he  research 
ass i s tan ts  have made an impor tan t  c o n t r i b u t i o n  t o  the  p ro jec t .  There 
i s  a l s o  a  t r a i n i n g  program f o r  20 young female h igh  school s tudents 
who take a  s h o r t  course every y e a r  a t  Nazreth t o  t r a i n  i n  t h e  tech- 
niques o f  sorghum emascul a t i  on. 

An agronomist t ra inee ,  who re turned t o  ESIP f o l l o w i n g  an 
M.Sc. course i n  Canada prov ided the  f o l l o w i n g  assessment o f  t h e  t r a i n -  
i n g  program. F i r s t ,  it was valuab l e  t o  have worked i n  t h e  p r o j e c t  
f o r  a  yea r  p r i o r  t o  t h e  s t a r t  of the  post-graduate t r a i n i n g  (a  
normal pol i c y  of the  E th iop ian  Government). Next, t h e  guarantee of 
a  permanent j ob  i n  t h e  p r o j e c t  f o l l o w i n g  t h e  t r a i n i n g  program pro- 
vided an i n c e n t i v e  t o  r e t u r n  t o  t h e  p r o j e c t ,  and f i n a l l y  t h a t  i t  
would be valuable i f  postgraduates were a l lowed t o  spend t ime a t  an 
I n t e r n a t i o n a l  A g r i c u l t u r a l  Research Centre ( IARC) t o  gal n  up-to-date 
i n fo rma t ion  on recent  advances i n  t h e i r  f i e l d  o f  i n t e r e s t .  

Management and Program Planning 

Because ESIP i s  a  smal l  o rgan iza t ion ,  t h e r e  has been no 
management o r  adv isory  committee es tab l  i shed i n  t h e  p ro jec t .  The 
p r o j e c t  leader  i s  respons ib le  f o r  dec i s ion  making and p r o j e c t  opera- 
t i o n .  S t a f f  tu rnover  has been very low, and the  p r o j e c t  leader  and 
IAR s t a f f  s t a t e d  t h a t  t he  morale and enthusiasm of ESIP s ta f f  has 
been c o n s i s t e n t l y  high. These i n d i c a t o r s  suggest t h a t  t h e  manage- 
ment has been successful .  

ESIP program p lann ing  and review i s  t h e  d i r e c t  respons ib i l  l t y  
of the  p r o j e c t  leader. I n  t he  na t i ona l  contex t  the  IAR has estab- 
1  ished t h e  Nat ional  Crop Improvement Committee (NCIC) which reviews 
a l l  a g r i c u l t u r a l  research programs annual ly .  For  each of t h e  main 
crops the re  i s  a  subcommittee and coord ina tor .  I n  t he  case of 
sorghum, t h e  l eader  o f  ESIP I s  t h e  coo rd lna to r  o f  the  sorghum sub- 
committee and r e p o r t s  on ESIP's a c t i v i t i e s  t o  the  N C I C .  This  formal 
l i nkage  w i t h  the  NCIC has kep t  the  IAR and the  Government f u l l y  
aware of ESIP's a c t i v i t i e s  and program. 

Program p lann ing  and eva lua t i on  a l s o  resu I t s  from contacts 
w i t h  ex te rna l  o rgan iza t ions  through exchange v i s i t s ,  workshops, f i e 1  d  
days, etc .  For example, t h e  ESIP workshop i n  October 1977, had 
i n v i t e d  guests from ICRISAT and Texas A & M u n i v e r s i t y  who discussed 
the  ESIP program thoro,ughly w i t h  t h e  s t a f f .  

The o n l y  w r i t t e n  record o f  ESIP's a c t i v i t i e s  appears i n  the  
f o u r  Progress Reports which have been prepared f o r  IDRC, and i n  t he  
pmceed i  ngs of t h e  October workshop. 



2.4 Admin i s t ra t i ve  and F inanc ia l  Problems 

With the establ ishment  o f  ESIP i n  Phase 11, an i n t e g r a l  
a d m i n i s t r a t i v e  system was developed. Problems i n  the  p r o j e c t  i nc lude  
the  fo l lowing:  

a) Since ESIP i s  no t  l e g a l l y  cons t i t u ted ,  a l l  f i nanc ia l  
t ransac t ions  between I D R C  and ESIP must be t rans fe r red  through AAU 
and t h e  Alemaya Co l l e  e  of Ag r i cu l t u re .  This  procedure creates delays 9 f o r  rece i v tng  funds o  up t o  one month. 

b )  AAU requ i res  f i nanc ia l  statements from ESIP every two 
months be fore  funds w i l l  be released. These statements are s t r u c t u r e d  
d i f f e r e n t l y  from those by I D R C  which has forced ESIP t o  w r i t e  two 
d i f f e r e n t  accounting reports, one f o r  AAU and one f o r  IDRC. 

c )  Expenditures have no t  occurred a t  t he  r a t e  o u t l i n e d  i n  
the  o r i g i n a l  budget. On a  cumulat ive bas is  (1973-1977) 69 per  cent  
o f  t he  budgeted funds were spent. The r a t e  o f  expendi ture has va r ied  
from 39 pe r  cent  t o  172 pe r  c e n t  o f  budget l e v e l s .  (See Appendix 'A ' ) .  
Two items f o r  which ac tua l  expenditures have n o t  met the  planned 
budget are t r a i n i n g  and c a p i t a l  purchasing. 

i )  The t r a i n i n g  program d i d  n o t  become opera t iona l  i n  
Year 1  o f  the p r o j e c t  because o f  a  government r e g u l a t i o n  which r e -  
qu i red  t h e  students t o  undertake on-the-job t r a i n i n g  f o r  one year.  

ii ) A l l  l o c a l  purchases have been made by  the  ESIP 
Admin is t ra t ion .  There have been continuous problems w i t h  the pur- 
chase of fore ign i tems because i t  i s  d i f f i c u l t  t o  ob ta in  clearance 
f o r  f o r e l  gn exchange expenditures; supp l i e rs  have been re1  uc tan t  t o  
sh ip  supp l ies  t o  Eth iopia;  and a g r i c u l t u r a l  research equipment has a  
low p r i o r i t y  f o r  customs clearance and handl ing. 

d) ESIP has r e c r u i t e d  and h i r e d  s t a f f  independent o f  IAR o r  
AAU. However, no terms o f  se rv i ce  o r  personnel p o l i c i e s  have been 
developed. ESIP has n o t  p rov ided f o r  superannuation o r  insurance f o r  
personnel. These bas ic  procedures are requirements of E th iop ian  law 
and i t  i s  d i f f i c u l  t t o  determine how ESIP has operated w i thou t  abid- 
i n g  b y  these regu la t i ons  . Arrangements are  c u r r e n t l y  being worked 
out  w i t h  IAR t o  account f o r  these procedures. 

e )  The p r o j e c t  leader  est imates t h a t  he spends up t o  25 pe r  
cent  o f  h i s  t ime on admin i s t ra t i on ,  f i n a n c i a l  r e p o r t s  and equipment 
purchasing. The procedure o f  h i  r i n g  an a d m i n i s t r a t i v e  a s s i s t a n t  has 
released the p r o j e c t  leader  from many o f  t h e  a d m i n i s t r a t i v e  d u t i e s  
a l l ow ing  him t o  devote more t ime t o  the  research program. 

2.5 Nat iona l  Linkages 

ESIP has es tab l i shed  an in fo rmal  assoc ia t i on  w i t h  t h e  
E th iop ia  N u t r i t i o n  I n s t i t u t e  (ENI). I n  Phase 11, ESIP approached 



EN1 fo r  ass is tance by t e s t i n g  h lgh l y s i n e  sorghum v a r i e t i e s  f o r  
n u t r i t i o n a l  qual i ty and acceptab i l  i ty .  F ive  h lgh  l y s i n e  v a r i e t i e s  
have been t e s t e d  a t  t h ree  i n t e r v a l s .  

I n  Phase 11, ESIP a l s o  es tab l i shed  a  k i t chen  i n  Alemaya which 
t e s t s  improved v a r i e t i e s  w i t h  v i l l a g e  women f o r  cooking, t a s t e  and 
v i sua l  q u a l i t i e s .  The k i t c h e n  i s  run  by a  h igh  school graduate w i t h  
t r a i n i n g  i n  home economics. IDRC has prov ided techn ica l  advice on 
the  opera t ion  of the  t e s t  k i tchen.  I n  bo th  of  these cases i t  i s  
d i f f i c u l t  t o  determine progress achieved because no r e p o r t s  have been 
made a v a i l a b l e  o f  the  t e s t  r e s u l t s .  

ESIP recognizes t h e  importance o f  t e s t i n g  sorghum v a r i e t i e s  
fo r  n u t r i t i o n a l  qual i ty  and acceptabi li ty  amonst consumers and t o  
t h i s  end they  have developed an assoc ia t i on  w i t h  ENI. It was the  
impression of IDRC s t a f f  t h a t  formal l i a i s o n  should be developed 
between ESIP and ENI. EN1 ' s  i n p u t  i n t o  the  opera t ion  and management 
of ESIP's t e s t  k i t chen  would be a  l o g i c a l  p o i n t  f o r  assoc ia t ion ,  
however, ESIP would have t o  make resources a v a i l a b l e  t o  a l l ow  EN1 t o  
become i nvol ved i n  t he  p r o j e c t .  

2.6 The Bene f i c i a ry  

One area of ESIP's program which has developed s low ly  r e l a -  
t i v e  t o  t h e  improvement program i s  t he  re1  a t i o n s h i p  between research, 
extension and the  bene f i c i a ry .  Sorghum i s  an impor tan t  subsistence 
crop and there  i s  no doubt t h a t  sorghum product ion  w i  11 be increased 
i f  an e f f e c t i v e  extension se rv i ce  i s  ab le  t o  work w i t h  t h e  farmers. 

The importance o f  1  i nks  w i t h  the  extension serv ices  were 
recognized by t h e  p r o j e c t  leader  a t  t h e  beg inn ing  o f  t he  p r o j e c t .  
A1 though the re  was no d i r e c t  r e l a t i o n s h i p  between t h e  Col lege of 
A g r i c u l t u r e  and the  Extension and Implementat ion Department (EPID) 
o f  t h e  M i n i s t r y  o f  Ag r i  cu l  tu re ,  t h e  p r o j e c t  organized demonstrat i  on 
p l o t s  on farmers '  f i e l d s  w i t h i n  easy reach o f  Alemaya showing t h e  
advantages o f  new v a r i e t i e s  w i t h  1  i t t l e  f e r t i  1  i zer  and good agronomic 
p rac t i ces .  

Over the l l f e  o f  t he  p r o j e c t  t he  amount o f  work which has 
taken p lace d i  r e c t l y  between ESIP and farmers has been 1  i m i t e d  because: 

a) ESIP has had few v a r i e t i e s  ready t o  be released; and 

b )  there  i s  no e f f e c t i v e  extension u n i t  o r  seed mu1 t i p 1  i- 
c a t i o n  system i n  Eth iop ia .  

Despite these problems, i n  1977 ESIP re leased improved v a r i e t i e s  and 
worked d i r e c t l y  w i t h  farmers i n  t he  f o l l o w i n g  ways: 



a)  The Alamake Ikobo Regional Development P r o j e c t  f o r  the 
Re1 i e f  and R e h a b i l i t a t i o n  Comnission has p lanted about 17 hectares 
o f  Kobomash 76 i n  the  Kobo reg ion f o r  seed m u l t i p l i c a t i o n .  The seed 
w i l l  be released t o  farmers i n  the reg ion  as soon as i t  i s  avai lable.  

b )  ESIP i s  cooperat ing w i t h  a government farm i n  the  
Chercher H i  ghl ands by p rov i  d i  ng sorghum seed for  mu1 ti p l  i ca ti on. 
T h i r t y  hectares of Alemaya 70 and Awash 1050 were p lanted on t h i s  
farm for  distribution t o  farmers i n  the  region. 

c )  E S I P  has encouraged IAR research s ta t i ons  p a r t i c i p a t i n g  
i n  the  sorghum Nat ional  Y i e l d  T r i a l s  (NYT's) t o  re lease seed from 
the experimental p l o t s  o f  the v a r i e t i e s  which perform bes t  a t  the  
s ta t i on .  

d) E S I P  provided seed t o  E P I D  i n  t h e  Naza Area which was sub- 
sequently m u l t i p l i e d  and d i s t r i b u t e d  t o  about 40 farmers. The har- 
vest  f o r  1977 has not  been completed and the re fo re  r e s u l t s  are  
unavai 1 able. 

e) Research ass is tants  have been working d i r e c t l y  w i t h  
farmers a t  the  research s ta t i ons .  Earmers have been coming t o  the 
s t a t i  on i n q u i r i n g  about improved v a r i e t i e s  and management 
techniques. 

f )  Cooking, t a s t e  and v i sua l  t e s t i n g  o f  sorghum v a r i e t i e s  
have been c a r r i e d  out  w i t h  v i l l a g e  women a t  the  ESIP t e s t  k i tchen i n  
A1 emaya. 

2.7 The De l i ve ry  System 

I n  future E S I P  w i l l  have t o  consider mechanisms which ensure 
a f i r m  r e l a t i o n s h i p  i s  es tab l ished between E S I P  s t a f f ,  t he  farmers 
and users of sorghum. To t h i s  end, ESIP should continue t o  develop 
re la t i onsh ips  w i t h  E P I D  s t a f f  by p rov id ing  informat ion on E S I P  v a r i -  
e t i e s  and by making seed ava i lab le .  ESIP should a l so  encourage the 
devel opnient o f  complementary mechanisms t o  EPID. The fo l l ow ing  have 
been discussed: 

a)  The Food and A g r i c u l t u r a l  Research Sub-council o f  t he  
Ethiopian Sclence and Technology Comrnfssion has i n  conjunct ion w i t h  
IAR and E P I D  developed a program i n  s i x  p i l o t  v i l l a g e s  whereby t h e  
farmers, extension workers and s c i e n t i s t s  w i l l  work together i n  de- 
f i n i n g  t h e  requirements and const ra in ts  o f  famers ,  and developing 
methods t h a t  w i l l  make technology ava i lab le  t o  the  fanning 
community. The r e s u l t s  o f  t h i s  work could have a dramatic e f fec t  on 
the f u t u r e  s t r u c t u r e  o f  EPID. 

b) A Nat ional  Seed Council (NSC) has been es tab l  ished t o  
recomnend a p o l l c y  t o  the  Government on the m u l t i p l i c a t i o n  of seed 
fir release t o  farmers. The suggestion i s  t o  encourage peasant 
associat ions t o  grow seed i n  l a r g e  q u a n t i t i e s .  The NSC w i l l  buy the 
seed and d i s t r i b u t e  i t  t o  farmers through EPID.  The process of seed 



m u l t i p l i c a t i o n  i s  very complex and i t  i s  un l ' l ke ly  t h a t  a program w i l l  
be implemented i n  t h e  near fu ture .  

These mechanisms t o  st rengthen t h e  1 inkage between t h e  re- 
search and the  benef ic ia ry  are 1 onger term propos i t ions .  I n  the  
sho r t  term E S I P  w i l l  be requ i red  t o  expand t h e i r  mandate t o  i nc lude  
the  m u l t i p l i c a t i o n  and d i s t r i b u t i o n  of improved seed t o  farmers. I n  
fact,  E S I P  has planned t h a t  one of t h e  r e t u r n i n g  graduate students 
w i l l  take  t h e  p o s i t i o n  of Farm T r i a l s  O f f i c e r  t o  improve t h e  r e l a -  
t i o n s h i p  between ESIP and the  farmers. 

2.8 Regional Linkages 

E S I P  has developed s t rong  l i n k s  w i t h  reg iona l  programs and 
i n t e r n a t i o n a l  i n s t i t u t i  ons. The s t rongest  i n t e r n a t i o n a l  1 inkage has 
developed w i t h  ICRISAT, and inc ludes seed exchange, exchange of 
techn ica l  information, workshops, and s h o r t  t r a i n i n g  courses. 

I n  the  past, ESIP cooperated w i t h  the A r t  d Land A g r i c u l t u r a l  
Development (ALAD) Program (now ICARDA) by p rov id ing  ALAD w i t h  the  
f a c i l i t i e s  and support  f o r  an off-season nursery. Other seed 
exchange programs have developed between E S I P  and Texas A 81 M 
Un ive rs i t y ,  Nebraska Un ive rs i t y ,  Purdue Un ive rs i t y ,  FA0 Near East 
and North A f r i c a  Regional P r o j e c t  on F i e l d  Crops, and t h e  CIMMYT 
Col d To1 e ran t  Sorghum Program. 

A t  t he  reg iona l  l e v e l ,  E S I P  represents E th iop ia  a t  t he  Semi- 
A r i d  Food Grain Research and Devel opment (SAFGRAD) P r o j e c t  1 ocated 
i n  Ouagadougou, Upper Vol ta. Seed exchange programs a l so  ex1 s t  w i t h  
the fo l  lowing na t iona l  programs: Sudan, Kenya, North Yemen, Ind f  a, 
Zambia, Rwanda and Niger ia .  F i n a l l y ,  i t  i s  proposed t h a t  a reg iona l  
program devoted t o  h igh  a l t i t u d e  sorghum improvement w i l l  be estab- 
l i s h e d  w i t h  E S I P  as the p r i n c i p a l  coo rd ina t ing  centre. 

3. I D R C ' S  ROLE AND INVOLVEMENT 

It was ev ident  from discussions w i t h  ESIP s t a f f  t h a t  the 
phi losophy of IDRC was we l l  understood and appreciated. I t  was n o t  
unusual t o  hear the  comnent, "we are  always encouraged by  IDRC".  

Over the  f i v e  yea r  1 i f e  of t h e  p ro jec t ,  t h e r e  have been 13 
v i s i t s  by 7 IDRC s ta f f  members and consul tants.  E S I P  s t a f f  d i d  n o t  
f e e l  t h a t  a l l  of these v i s i t s  were c r i t i c a l  t o  the  cont inued opera- 
t i o n  o f  t h e  E S I P  research program. The impor tant  v i s i t s  were t h e  
ones associated w i t h  developing the  Phase I 1  o f  the p ro jec t .  The 
number of v i s i t s  by IDRC s t a f f  (2.6 pe r  year )  i s  h igher  than the  
n o t y  of 2 moni to r  v i s i t s  t o  p r o j e c t s  per  year, however, n o t  a l l  o f  
the  v i s i t s  were d i r e c t l y  r e l a t e d  t o  the  opera t ion  of t h e  p ro jec t .  



Spec i f i c  comnents from ESIP s t a f f  on TDRCts s t y l e  o f  
opera t ion  f o l l  ow: 

a) The P r o j e c t  Agreement was s igned w i t h  AAU. Th i s  had l e d  
t o  long t ime delays fo r  t r a n s f e r r i n g  funds. I n  the  fu tu re ,  i t  has 
been suggested t h a t  an agreement w l t h  IAR would reduce t h i s  type of 
del  ay . 

b )  Progress Reports should o n l y  be requ i red  one per  annum, 
pre ferab ly  a t  t h e  end o f  t h e  harves t  season i n  February/March. 

c )  F inanc ia l  statements should c o i n c i  de w i t h  t h e  f i n a n c i a l  
year  of the  r e c i  p i e n t  i n s t i t u t i o n .  

d) I n  some cases i t  may be expedient  f o r  IDRC t o  purchase 
equipment on fore ign markets. 

I n  general,  ESIP found t h a t  IDRC was ab le  t o  respond q u i c k l y  
t o  requests f o r  admi n i s t r a t i  ve support.  ESIP considered the  l ack  
of i n te r fe rence  by IDRC i n  t h e  opera t ion  of t h e  program t o  be an 
impor tan t  f a c t o r  i n  t h e  r a p i d  expansion o f  t he  program. 

A p r o j e c t  adv isor  was at tached t o  t h e  p r o j e c t  i n  Phase I t o  
a s s i s t  t h e  p r o j e c t  leader  w i t h  t h e  development and opera t ion  o f  t h e  
program whi l e  graduate students were on t r a i n i n g  programs overseas. 
'The adv isor  was a young Canadian l a n t  breeder w i t h  the  Canadian 
Un ive rs i  t y  Serv ice Overseas (CUSO ! program. The r o l e  o f  t he  p r o j e c t  
adv isor  was t o  a c t  as an a s s i s t a n t  t o  t h e  p r o j e c t  leader. I n i t i a l l y ,  
the  Eth iopians expressed disappointment t h a t  t he  adv isor  was n o t  an 
01 der  and more experienced s c i e n t i s t .  However, a t  t he  termi  na t i on  
o f  Phase I, i t  was concluded by IDRC, t h e  p r o j e c t  adv isor  and ESIP 
s t a f f  t h a t  t h i s  arrangement had worked we1 1. The p r o j e c t  adv isor  
j o ined  t h e  p r o j e c t  a t  t he  same t ime as the  f o u r  graduate students 
from the  Alemaya Col lege of A g r i c u l t u r e  w i t h  whom he worked d i r e c t l y  
dur ing  the  f i r s t  year.  I n  t h e  second yea r  when the  f o u r  departed 
f o r  overseas studies,  t h e  p r o j e c t  adv i so r  and t h e  p r o j e c t  leader  were 
l e f t  t o  operate the  program w i t h  t h e  he1 p o f  l o c a l  research ass is tan ts .  
The p r o j e c t  advisor  terminated h i s  c o n t r a c t  on schedule and l e f t  t he  
p r o j e c t  i n  t he  t h i r d  year. A t  t h a t  t ime no t ra inees  had re tu rned  
l eav ing  an apparent gap i n  the  c o n t i n u i t y  of t he  p r o j e c t .  Fortu- 
na te ly ,  no co l lapse occurred w i t h  t h e  departure of t he  p r o j e c t  
advisor.  I n  f a c t ,  by  t h i s  s tage t h e  research ass i s tan ts  had been 
s u f f i c i e n t l y  t r a i n e d  t o  p rov ide  the  p r o j e c t  leader  w i t h  the  assis-  
tance requ i red  t o  c a r r y  on t h e  p r o j e c t .  P r o j e c t  c o n t i n u i t y  was 
maintained and a r e t u r n i n g  graduate s tudent  was placed i n t o  the  pro- 
j e c t  w l t h  no d i f f i c u l t y .  

I n  summary, t h e  ESIP s t a f f  appeared very conversant w i th ,  
and app rec ia t i ve  of, IDRC's ph i1  osophy and s t y l e  of operat ion.  
Moni t o r  v i s i t s  by IDRC s t a f f  were important ,  e s p e c i a l l y  t h e  tech- 
n i c a l  and s c i e n t i f i c  i npu ts  i n t o  t h e  program a t  the  t ime o f  t he  
review and development of Phase I 1  o f  t h e  p r o j e c t .  



4. DEVELOPMENT IMPLICATIONS 

The most s i g n i f i c a n t  accorr~pl ishment o f  t h i s  p r o j e c t  has been 
the  es tab l  ishment o f  a n a t i o n a l  E th iop ian  research u n i t  responsib le 
f o r  t he  improvement o f  sorghum. 

The s i n g l e  most impor tan t  reason f o r  success has been t h a t  
t h e  p r o j e c t  developed under the  very strong, capable and 
committed leadersh ip  of t he  p r o j e c t  leader .  He has mot iva ted  a 
competent team of researchers and as a r e s u l t  ESIP has been estab- 
1 ished as an independent research u n i t  which i s  n o t  f o r m a l l y  
responsib le t o  any M i n i s t r y  o r  pa ras ta ta l  i n s t i t u t i o n  b u t  has 
nevertheless developed very c lose  1 inkages w i t h  these E th iop ian  
organizat ions.  

Aside from t h e  techn ica l  achievements, t h e  p r o j e c t  has 
achieved subs tan t i a l  progress i n  t he  f o l l o w i n g  areas: 

a) A core of s c i e n t i f i c  expe r t i se  on sorghum improvement 
has been es tab l  i shed. 

b )  ESIP has gained n a t i o n a l  respect  and become an important  
con~ponent of E th iop i  an a g r i  c u l  t u r a l  research. 

c) ESIP has a l s o  gained i n t e r n a t i o n a l  r e c o g n i t i o n  and forms 
an essen t i a l  p a r t  of the  g loba l  sorghum network. 

d) To a l i m i t e d  ex ten t ,  ESIP has i n i t i a t e d  work w i t h  farmers. 

It i s  t h e  op in ion  of bo th  ESIP and IDRC s ta f f  t h a t  i n  the  
f u t u r e  ESIP w i l l  have t o  address i t s e l f  t o  t h e  f o l l o w i n g :  

a) ESIP w i l l  have t o  work c l o s e l y  w i t h  farmers and con- 
sumers of  sorghum t o  determine t h e  requirements and cons t ra in t s  of 
t he  benef ic iary.  Formal 1 i a i  son w i t h  i n s t i t u t i o n s  i n  E th iop ia  should 
be formed. ESIP should a l s o  develop w i t h i n  i t s  s t ruc tu re ,  an 
extension u n i t  under a Farm T r i a l s  O f f i c e r .  

b) As the  ESIP program matures, i t  should become systems 
or ien ted .  Besides the  improvement program, research should i n c l  ude 
storage and m i l l i n g  problems f o r  t h e  smal l  farmer and u t i l i z a t i o n  of 
sorghum i n  t r a d i t i o n a l  and new foods. 

c )  To date, ESIP has been t o t a l l y  f inanced from ex te rna l  
sources. 

I n  the  fu tu re ,  ESIP w i  11 have t o  become fo rmal ly  l i n k e d  t o  
the  IAR; if i t  in tends t o  o b t a i n  government f inancing. Therefore, 
any proposed agreement between ESIP and IDRC should be arranged w i t h  
I D R C  and TAR. 



I n  conclusion, the p r o j e c t  leader  suggested t h a t  I t  would 
have taken a t  l e a s t  10 years t o  accomplish what has been done a t  
E S I P  i n  f l v e  years under normal circumstances. 
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APPENDIX C . 

Budqet 

Salar ies & A1 lowances 55,600 

Research Expenses - 
Capital  Expenses 26,000 

Tra in ing 20,000 

Publications & Workshops - 
Travel 6,000 

Consul tancy - 

TOTAL 107,600 

Total  Budget and Actual Expendf tures by Year and Cumulatlve 

SORGHUM (ETHIOPIA) 

PHASE I 

YEAR 1 

Actual X Spent Budget 

32,817 59.0 49.700 

YEAR 2 

Actual X Spent - 
65,690 132.2 

1,916 - 
33,802 1690.1 

38,319 191.6 

- 
2,568 42.8 

- 
-- 

142,295 183.1 

Budget 

73,600 

27,750 

94 ,000 

2.500 

- 
9,500 

3,000 

PHASE I1 

YEAR 3 

Actual % Spent Budqet 

39,037 53.0 85,900 

25,712 92.7 28.500 

18,696 19.9 18,000 

- 0 9,500 

- - 3,000 

9,335 98.3 17,000 

360 12.0 3,500 
--- 
93,140 44.3 165,400 

X Spent 

84.4 

99.8 

109.4 . .  

96.8 

100.0 

85.8 

74.8 
- 
93.4 

YEAR 4 CUMULATIVE 

* 
Expected 

Actual * % Spent 

85,900 100.0 

28,500 100.0 

93,400 518.9 

12,000 126.3 

3,000 100.0 

17,000 100.0 

4,500 128.6 
-- 

242,300 146.5 

Budget Actual 

264,800 223,444 

56,250 56,128 

140,000 153,144 

52,000 50,348 

3,000 3,000 

38,500 33,049 

6,500 4,860 
-- 

561.105 523.973 



APPENDIX D 

Abbreviat ions Used 

( ALAD) 

(MU) 

(EN11 

(EPID) 

(ESIP) 

( I A N  

( IARC) 

L (ICARDA) 

(ICRISAT) 

(NCIC) 

(NSC) 

(NYT 

(SAFGRAD) 

A r i d  Land A g r i c u l t u r a l  Development Program 

Addis Ababa U n i v e r s i t y  

E th iop ian  N u t r i t i o n  I n s t i t u t e  

Extension and P r o j e c t  Imp1 ementati on Department 

E t h i o p i a  Sorghum Improvement P r o j e c t  

I n s t i t u t e  of A g r i c u l t u r a l  Research 

I n t e r n a t i o n a l  Agr i  c u l t u r a l  Research Centre 

I n t e r n a t i o n a l  Centre f o r  A g r i c u l t u r a l  Research i n  the  Dry Areas 

I n s t i t u t e  f o r  Crops Research i n  the  Semi-Arid Tropics 

Nat iona l  Crop Improvement Commi t t e e  

Nat ional  Seed Counci l  

Nat iona l  Y i e l d  T r i a l s  

Semi - A r i  d Food Grain Research and Devel opment 
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AQUACULTURE ( INDIA) : 

AN EVALUATION 

Phase I - 3-P-73-0065 

Phase I 1  - 3-P-77-0077 (Proposed) 

RECIPI ENT INSTITLITION: I n d i  an Counci 1 o f  
Agri  c u l t u r a l  Research 

New Delhi  1 , I n d i  a 

DURATION: Phase I - Nov. 1974 t o  Nov. 1977 

Phase I 1  - proposed 

IDRC CONTRIBUTION: Phase I - $324,000 

Phase I 1  - proposed 

October 11 97S 



1. THE RESEARCH PROBLEM 

Aquaculture i s  the p r a c t i c e  of farming aquat ic  p lan ts  and an- 
imals i n  water  under vary ing  degrees of  con t ro l .  The p o t e n t i a l  o f  
aquaculture, sometimes ca l  l e d  f i s h  farming, f o r  i nc reas ing  e d i b l e  pro- 
t e i n  and the  income of r u r a l  comnuni t i e s  has been emphasized a t  many 
s c i e n t i f i c  meetings i n c l u d i n g  those o f  the  Technical Advisory Comni t t e e  
(TAC) t o  the  Consu l ta t i ve  Group on I n t e r n a t i o n a l  A g r i c u l t u r a l  Research 
(CGIAR). A seminar on aquaculture i n  Asia was sponsored by IDRC dur ing  
Apr i  1  1973 and attended by aquacul t u r a l i  s t s  from eleven Asian nat ions  
who def ined several  s p e c i f i c  problems r e l a t e d  t o  aquaculture as t r a d -  
i t i o n a l l y  p rac t i sed  and proposed research p r o j e c t s  t o  improve aquacul- 
t u r e  technologies. The p r o d u c t i v i t y  o f  f reshwater  and brack i  sh 
( s l i g h t l y  s a l t y )  water  ponds i s  considered t o  be considerably below 
t h e i r  p o t e n t i  a1 and the re  are 1 arge bodies o f  water  s t i  11 unu t i  l i z e d  
f o r  any food p r o d u c t i v i t y  purpose. 

1.1 Background 

I n  I n d i a  there  e x i s t  about 1.6 m i l l i o n  hectares o f  c u l t i v a b l e  
f resh  water, o f  which 0.6 m i l  l i o n  hectares (38 pe r  cent )  are c u r r e n t l y  
being u t i l i z e d  f o r  f i s h  cu l tu re .  Of  t he  remaining 62 per  cent, approx- 
ima te l y  0.4 m i l  l i o n  hectares are a v a i l a b l e  f o r  f i s h  farming. I n  ad- 
d i  t i o n ,  there  are 2.0 m i  1  l i o n  hectares o f  cu l  ti vable brack ish  water  
areas. I n  nor theastern Ind ia ,  where f i s h  and r i c e  form p a r t  o f  the 
s t a p l e  d i e t ,  demand f o r  f i s h  has been growing f a s t e r  than supply. 
Freshwater f i s h  p r i ces  have increased d ramat i ca l l y ,  and s e l l  f o r  a t  
l e a s t  5 rupees ($0.70) pe r  k i  logram i n  urban centres. As a r e s u l t ,  
the poorer  sect ions o f  the popu la t ion  can no longer  a f f o r d  t o  buy f i s h ,  
and an improvement i n  t h e i r  d i e t  w i l l  o ~ l y  come about w i t h  a r a p i d  
increase i n  f i s h  y i e l d .  

I n  a 1972 study by I n d i a ' s  Cent ra l  I n land  F i she r ies  Research 
I n s t i t u t e  (CIFRI), i t  was est imated t h a t  t he re  e x i s t e d  an annual de- 
mand f o r  f i s h  o f  8.5 m i l  l i o n  tonnes b u t  a p roduct ion  o f  on l y  1.8 
m i  1  l i o n  tonnes. This prompted t h e  I n d i m  Governmeat t o  p lace increas-  
i n g  emphasis on the  development o f  f i s h  c u l t u r e  between the  f o u r t h  
and f i f t h  Five-Year Plans. Th is  emphasis was r e f l e c t e d  Cn t h e i r  sub- 
miss ion o f  a p r o j e c t  proposal t o  IDRC t h a t  would i n v o l v e  expansion 
of bas i c  s c i e n t i f i c  s tud ies  o f  var ious f i s h  species and the  e s t a b l i s h -  
ment o f  composite f i s h  c u l t u r e  (CFC) t r i a l s .  i n A l  lage.  ponds. 

1.2 Rec ip ien t  I n s t i  t u t i o n  

O f f i  c i  a1 l y  the  r e c i p i e n t  i s the  Ind ian  Counci 1 of Agr i  cul  t u r a l  
Research (ICAR), which i s  responsib le f o r  a l l  o f  I n d i a ' s  government 
a g r i  cu l  t u r a l  research. The ac tua l  research has been undertaken by 
CIFRI which f a l l s  under t h e  umbrel la  o f  ICAR.  
- -- 

CIFRI was es tab l ished i n  1947, w i  th headquarters i n  t h e  no r th -  
eastern Ind ian  s t a t e  o f  West Bengal s ince  1959. CIFRI i s  one o f  the  



wor ld ' s  l a r g e s t  freshwater research i n s t i t u t e s ,  comprised o f  11 sub- 
s t a t i o n s  and 15 survey centres. The main f u n c t i o n  o f  the  i n s t i t u t i o n  
_is t o  s tudy the  s c i e n t i f i c  p r i n c i p l e s  which can be app l ied  t o  increase 
the  u t i l i z a t i o n  of I nd ian  i n l a n d  waters t o  maximize the  product ion  o f  
f i s h  f o r  food. The m a j o r i t y  o f  t he  s c i e n t i f i c  s t a f f  are f i s h e r y  b i o -  
l o g i s t s ,  w i t h  chemists and g e n e t i c i s t s  i nvo l ved  t o  a l e s s e r  degree. 

CIFRI i s  recognized as one o f  t he  l ead ing  research i n s t i t u t i o n s  
i n  freshwater cu l t u re .  I n  1957, CIFRI was the  f i r s t  i n s t i t u t e  t o  
succeed i n  breeding an Ind ian  major  carp ( rohu)  i n  c a p t i v i t y .  CIFRI 
began a major induced breeding program i n  1962 on t h e  major  I nd ian  and 
Chinese carps f o r  1 arge-scale product ion  o f  seed. 

IDRC's w i l l i ngness  t o  support  t h i s  p r o j e c t  was based on the  
I n s t i t u t e ' s  record  o f  success i n  an area where l i t t l e  research compe- 
tence e x i s t s  i n  developing count r ies  and on the exc i  t i n s  p o t e n t i a l  o f  
the  composi t e  f i s h  cu l  t u r e  systeni developed by; CIFRI .- CIFRI had 
a1 ready done some experimental  t e s t s  us ing CFC i n  which i t  found t h a t  
one could o b t a i n  up t o  9000 ki lograms p e r  hec tare  pe r  y e a r  under i d e a l  
experimen t a l  condi ti ons. This compares t o  an est imated I n d i  an average 
o f  600 k i  lograms pe r  hectare p e r  y e a r  us ing  t r a d i t i o n a l  methods and 
species. 

An e s s e n t i a l  p recond i t i on  f o r  the  development o f  CFC i s  the  
supply o f  a l a r g e  number o f  f i s h  seed. I n d i a n  s c i e n t i s t s  were able t o  
pe r fec t  techniques o f  induced breeding o f  the  s i x  needed species t o  
a1 low la rge-sca le  product ion  o f  f i s h  seed. Broodstock o f  the  des i red  
species are g iven spec ia l  care u n t i l  the  breeding age and season are 
reached, then combinations o f  one female and two males are i n j e c t e d  
w i t h  a p i t u i t a r y  gonadotrophin prepara t ion  t h a t  r e s u l t s  i n  t he  f i n a l  
stages o f  egg o r  sperm formation. E i t h e r  n a t u r a l  spawning i s  a1 lowed 
t o  occur o r  the eggs and sperm are s t r i p p e d  from t h e  parents and mixed 
together ,  then p laced i n  a simple hatchery. When t h e  eggs hatch, they 
grow t o  the  f ry stage and are then stocked i n  s p e c i a l l y  prepared nurs- 
e r y  ponds. The young f i s h  are now ready f o r  use i n  the  composite 
c u l t u r e  system. 

The CFC system developed by CIFRI was based on t h e  s tock ing  of 
l o c a l  and e x o t i c  carps w i t h  th ree  l o c a l  I nd ian  carps--cat la  (Cat1 - a 
cat1  a), rohu (Labeo r o h i  t a )  , and m r i  ga l  (Ci  r r h i n u s  m r i  gal  a ) - - ra i  sed i n  
the  same pond . w i  t h  th ree  e x o t i c  carps--Chinese s i l v e r  carp ( H  o h 

q i h e  thalmi  chthys mol i  tri x) , grass carp (Cteno h a r  n odon i d e l l  a), an 
Indonesian s t r a i n  o f  common carp ( C y p r i n f i m i i i .  CFC 
i s  based on us ing d i f f e r e n t  b u t  complementary species o f  f i s h  w i t h  
d i  f f e r e n t  feeding habi t s  and env i  ronmental n i  ches t o  o b t a i n  maximum 
y i e l d .  The bas i c  p r i n c i p l e  o f  composite f i s h  c u l t u r e  i s  t h a t  when 
compatible f i s h  o f  d i f f e r e n t  feeding h a b i t s  are stocked together  they 
y i e l d  a g rea te r  amount..of f i s h  than i f  the pond was stocked w i t h  an 
equal number o f  a s i n g l e  species. I n  general,  each specie does n o t  
compete w i t h  the  o the rs  f o r  food o r  l i v i n g  space and some have bene- 
f h i a l  e f f e c t s  on the  growth o f  t he  others.  For  example, the  grass 
carp converts p l a n t  ma te r i a l  i n t o  f i s h  f l e s h  and a t  the  same t ime i t s  
excrement f e r t i l i z e s  the  pond producing p lank ton  which serves as food 
f o r  some o f  the  o t h e r  species. 



The s o i l  and water  cond i t ions  of t he  ponds are f i r s t  deter-  
mined; then t h e  pond i s  poisoned by the  a d d i t i o n  o f  mahua (Madhuka - - l a t i f o l i a )  o i l cake  removing a l l  f i s h  s n a i l s  and o the r  aquat ic  c rea t -  
ures. The mahua o i l  cake--residue a f t e r  vegetable o i  1  i s  e x t r a c t e d  
from a  l o c a l  l y  avai 1  able p l  ant--has the a d d i t i o n a l  advantage o f  f e r t i  l- 
i z i n g  the  pond. I t s  t o x i c  compound i s  biodegradable and q u i c k l y  (12 
hours) breaks down i n t o  harmless substances. Supplementary f e r t i  l- 
i zat ion  may be achieved by t h e  a d d i t i o n  o f  cow dung o r  chemical f e r t i  l- 
i z e r s  (urea o r  t r i p l e  superphosphate) t o  pmduce the  des i red  p lankton 
product ion  which serves as an i n i t i a l  source of food f o r  t h e  young 
f i sh .  Depending on t h e  type o f  pond, i t s  l oca t i on ,  and the  a v a i l -  
a b i l i t y  o f  f i s h  seed (smal l  f i n g e r l i n g s ) ,  vary ing r a t i o s  o f  the  s i x  
species o f  f i s h  are stocked a t  t he  r a t e  of  5000 p e r  hectare o f  water  
area. A supplementary food mix ture  o f  o i l s e e d  cake and r i c e  bran i s  
broadcast d a i l y  on the  water  sur face.  Aquatic weeds a v a i l a b l e  from 
l o c a l  r i v e r s  o r  ponds banks, together  w i t h  o t h e r  vegetable waste, are 
a lso  added as food f o r  t he  grass carp. 

1.3 P ro jec t  Development 

The States o f  West Bengal and Or issa  were chosen as t e s t i n g  
regions because CIFRI headquarters i s  l oca ted  i n  West Bengal, and 
these two s ta tes  are p a r t  o f  nor theastern Ind ia ,  t he  main f i s h - e a t i n g  
area o f  the  country  and a  p lace where t r a d i t i o n a l  aquaculture i s  wide- 
l y  prac t ised.  

O r i g i n a l l y ,  t h e  p r o j e c t  was t o  i n v o l v e  f i v e  s c i e n t i s t s  f r o m  
CIFRI and seven s c i e n t i s t s  o f  the Sta te  Department o f  F i she r ies  sec- 
onded t o  work a t  CIFRI on the  p r o j e c t .  This s i t u a t i o n  has changed, 
w i t h  there  now being twelve CIFRI and e i g h t  S ta te  Department research- 
e rs  involved.  

The p r o j e c t  i s  under the  con t ro l  o f  a  p r o j e c t  l eade r  respons- 
i b l e  t o  the  D i r e c t o r  o f  CIFRI. One CIFRI f i s h e r y  s c i e n t i s t  operated 
the  program i n  each s t a t e .  The two v i l l a g e  s i t e s  i n  each s t a t e  had 
f o u r  sen io r  research ass i s tan ts  responsib le f o r  o rgan iz ing  and d i  r e c t -  
i n g  the  work a t  t he  v i l l a g e  l e v e l .  Two o f  these s c i e n t i s t s  were f r o n i  
CIFRI and two f r o m  the  S ta te  Department o f  F isher ies .  

The b u l k  o f  t h e  experiments were undertaken i n  r u r a l  areas 
where farmers, pub1 i c and p r i  vate i n s  ti t u t i  ons and community associ a- 
t i o n s  were approached and persuaded t o  a l low t h e i r  ponds t o  be used 
f o r  experiments. For  the f i r s t  y e a r  o f  pond opera t ion  t h e  p r o j e c t  
prov ided l abour  and a1 1  i n p u t s  f r e e  o f  charge w i t h  pond owners rece i  v- 
i n g  a l l  proceeds from t h e  harvest  o f  f i s h  i n  the  f i r s t  year .  Pond 
owners were expected t o  use the  proceeds from the  f i r s t  yea r ' s  harves t  
t o  pay f o r  a l l  costs o f  t h i s  system i n  the  second y e a r  w i t h  CIFRI 
p r o v i d i n g  o n l y  techni  c a l  assistance. Most i npu ts  requi  r e d  were 
purchased by CIFRI headquarters and prov ided t o  each s i t e  r a t h e r  than 
purchased i n  the  v i l l a g e .  
--- 

'The demonstrations o f  CFC were very successfu l  i n  t he  o r i g i n a l  
two v i l l a g e  s i t e s  i n  West Bengal , so i n  Year Two, two more s i t e s  were 



chosen represent ing  d i  f f e r e n t  pond cond i t ions  , w i t h  on ly  techn i  ca l  
ass is tance being prov ided i n  t he  o r i g i n a l  two v i l l a g e s .  Again i n  Year 

Three,  two more West Bengal v i l  lages were chosen. I n  Or issa,  on ly  
t h e  o r i g i n a l  v i  1  lage s i t e s  have been i n v o l  ved. I n  both s ta tes  , smal l e r  
ponds were used as nurser ies  f o r  r e a r i n g  fry up t o  f i n g e r l i n g  s i z e  
p r i o r  t o  s tock ing  i n  l a r g e r  ponds. 

F igure 1 shows the  o rgan iza t i ona l  s t r u c t u r e  o f  the  p ro jec t .  

Ffgurc 1  : P r o j e c t  Organ1 z a t l o n  

POLICIES ? 
ADVI SORY ADVISORY 

COWITTEE COMITT EE 
OR1 SSA 

1975 t o  2 CIFRI  Sc, 2 CIFRI Sc. 2 CIFRI  Sc. 
1977 1 S t a t e  Sc. - 1  S t a t e  Sc. 1 S t a t e  Sc. 

2 CIFRI  Sc. 
1  S t a t e  Sc. 

1 S t a t e  Sc. 1 S t a t e  Sc. 

1.4 Ob jec t i  ves 

The general o b j e c t i v e  was t o  support  t he  development o f  CFC 
and t o  increase f i s h  product ion  a t  the  v i l l a g e  l e v e l  through a major  
program o f  on-farm t e s t i n g .  

- -- The speci f i  c o b j e c t i  ves were: 
--- 

a) To develop h i g h l y  p roduc t i ve  systems o f  composite f i s h  
cu l tu re ;  



b)  To e s t a b l i s h  and evaluate the  most p roduct ive  experimental  
systems i n  v i l l a g e  pond cond i t ions  a t  var ious l oca t i ons  i n  Or issa and 

--West Bengal ; and, 

c )  To i d e n t i f y  and i n v e s t i g a t e  t h e  p r i n c i p a l  fundamental 
cons t ra in t s  t o  improved composi t e  cu l tu res .  

2. PROJECT PERFORMANCE 

2.1 Technical Achievements 

IDRC s t a f f  f e e l  the  p r o j e c t  has made s u b s t a n t i a l  progress to -  
wards achiev ing the  f i r s t  two ob jec t ives .  However, the  D i r e c t o r  and 
s t a f f  o f  CIFRI agreed t h a t  progress has been unsa t i s fac to ry  i n  the 
t h i r d  o b j e c t i v e  o f  i d e n t i f y i n g  and i n v e s t i g a t i n g  p r i n c i p a l  fundamental 
cons t ra in t s  . (See sec t i on  (e )  be1 ow) . 

a) I n  West Bengal , t h e  p r o j e c t  was l oca ted  a t  Hanspukur- 
Bishnupur and Harishchandrapur i n  t he  yea r  1975-76. F ish  product ion  
from ponds a t  these centres ranged from 3264 kg/ha/l 1  months t o  
6033 k g / h a / l l t  months (3561 kg/ha/yr t o  6295 kg/ha/yr) and 
1038 kg/ha/7 months t o  2793 kg/ha/8 months (1780 kg/ha/yr t o  
4190 kg/ha/yr) , respect i  vely.  I n  1976-77, t he  p r o j e c t  was s h i f t e d  
from Harishchandrapur t o  Gaur. Add i t i ona l  v i l l a g e s  were inc luded 
under the p r o j e c t  a t  Hanspukur-Bi shnupur. F i sh  product ion  ranged f r o m  
2588 kg/ha/9 months t o  5645 kg/ha/yr a t  Hanspukur-Bi shnupur and 
4900 kg/ha/9 months t o  7550 kg/ha/lO months a t  Gaur. Thus CIFRI was 
able t o  achieve y i e l d s  on farmers'  ponds i n  f o u r  l oca t i ons  i n  West 
Bengal ranging from 1038 kg/ha/7 months t o  7550 kg/ha/lO months. For  
the  1977-78 c u l t u r e  pe r iod  the  p r o j e c t  i s  be ing  run a t  Sanko (D is t .  
Burdwan) and Pandapara (D is t .  J a l p a i g u r i  ) .  

b )  The r e s u l t s  a l s o  showed t h a t  the  cos t  o f  product ion,  based 
on t o t a l  i npu ts  ( feed, f e r t i l i  zer, f i n g e r l i n g s ,  and casual labour )  , 
ranged from Rs 2.34 t o  Rs 4.89 pe r  k i l og ram (Can. $0.33 t o  $0.69). 
The p r i ces  rece ived f c r  t h e - o u t p u t  was a  minimum o f  Rs 5.0 p e r  k i l o -  
gram (Can. $0.70). These f i g u r e s  prov ide  an i n d i c a t i o n  o f  a1 1  costs 
i n c u r r e d  by CIFRI except f o r  the  superv isory  and managerial i n p u t  by 
CIFRI s t a f f .  The i n d i v i d u a l  pond owners' costs a re  l i k e l y  t o  be 
h ighe r  because l o c a l l y  purchased i n p u t s  tend t o  be h ighe r  i n  p r i c e  o r  
are n o t  r e a d i l y  avai 1  able. 

I n  Orissa, the  p r o j e c t  i s  l oca ted  i n  two v i l l a g e  s i t e s  where 
an average f i s h  product ion  o f  2589 kg/ha/yr and 3873 kg/ha/yr was 
obtained. Here the  c o s t  o f  p roduct ion  was est imated t o  be Rs 2.81 p e r  
k i l og ram w i t h  a  minimum p r i c e  a l so  o f  Rs 5.0 pe r  ki logram. Thus 
CIFRI, which has been able t o  achieve y i e l  ds i n  excess o f  4300 kg/ha/yr 
in-more than 100 t r i a l s  on CIFRI s t a t i o n  ponds, has proved conc lus i ve l y  
t hha  w i t h  s i m i l a r  management and i n p u t  l e v e l s  the  product ion  of f i s h  
under v i l l a g e  pond cond i t ions  can be almost as h i g h  p r o v i d i n g  a  
dramatic increase i n  y i e l d  over  t h a t  poss ib le  f r o m  the  t r a d i t i o n a l  



system. The major  remaining quest ion  i s  whether t he  farmer w i  11 be 
able t o  achieve a major  increase i n  y i e l d  over  the  t r a d i t i o n a l  system 

-w i thou t  CIFRI assi  stance and ready access t o  i n p u t  requi  rements . 'This 
wi  11 depend 1 arge ly  on the farmers'  l e v e l  o f  management, i n t e r e s t ,  
accessi b i l  i t y  t o  i npu ts ,  l o c a l  market ing s t r u c t u r e s  , and t h e  apparent 
p r o f i  t a b i  1 i ty o f  CFC. 

CIFRI experiments i n d i c a t e  t h a t  t h e  opt imal  s i z e  o f  pond 
ranges f r o m  0.25 hectares t o  2.5 hectares, b u t  smal l  ponds o f  s i z e  
0.045 hectares t o  0.09 hectares have been e f f e c t i v e l y  u t i l i z e d  f o r  the  
product ion  o f  fry and f i n g e r l i n g s .  The techniques o f  r e a r i n g  f i s h  
seed through induced breeding, hatching, and nursery management were 
successful  l y  demonstrated i n  v i  1  l age  pond condi t ions .  The p r o j e c t  
s t a f f  produced and d i s t r i b u t e d  several  m i l l i o n  f ry and f i n g e r l i n g s  i n  
the  areas around the  p r o j e c t  s i t e ,  where e x o t i c  seed was n o t  ava i lab le .  

As l a r g e  numbers o f  t h e  farmers ' ponds are o f  smal l  s i ze ,  ad- 
d i  t i o n a l  work on adapt ing CFC t o  sma l l e r  pond s i z e  i s  p a r t  o f  a pro- 
posed Phase I 1  submitted by CIFRI t o  IDRC. 

c )  CIFRI research on nursery techniques has y i e l d e d  a b e t t e r  
data base on the  system o f  induced breeding through t o  commercial s ize .  
The present  c u l t u r e  system cons is ts  o f  ha tch ing  and seed product ion  
dur ing  J u l y  and August i n  farmers ' ponds w i  t h  an average of  50 pe r  cent  
s u r v i v a l .  Hatchl ings grow t o  f ry i n  about 20 days again w i t h  about 
50 pe r  cent  su rv i va l ,  then i n  the  n e x t  t h ree  months up u n t i l  October- 
November f r y  grow t o  f i n g e r l l n g  s i z e  again w i t h  a s u r v i v a l  o f  about 
50 per  cent. Fo l lowing t h i s ,  c u l t u r e  o f  the  carps i n  composi t e  form 
proceeds w i t h i n  the nex t  7 t o  10 months. Su rv i va l  i n  t h i s  t ime i n t e r -  
val  f o r  the  species has been shown t o  range as fo l lows:  s i l v e r  carp, 
70 t o  97 p e r  cent; c a t l a ,  80 t o  98 p e r  cent; rohu, 70 t o  80 per  cent; 
mr i  gal , 60 t o  80 p e r  cent; grass carp, 30 t o  90 p e r  cent; and common 
carp, 60 t o  80 pe r  cent. The reason f o r  the  h i g h  v a r i a b i l i t y  i n  grass 
carp s u r v i v a l  i n  the  composite c u l t u r e  system i s  unknown a t  present  
and i s  be ing  inves t iga ted .  

d) De ta i l ed  s tud ies  by CIFRI o f  p roduc t i on  costs and re turns  
i n  138 case s tud ies  o f  tri a l s  on t h e i r  research s t a t i o n s  w i t h  y i e l d s  
ranging from 3900 t o  6600 ki lograms p e r  hectare p e r  year ,  i n d i c a t e d  
t h a t  average income p e r  hectare f r o m  t h e  t r i a l s  a t  West Bengal were 
Rs 27,973 p e r  hectare and exceeded Rs 20,000 p e r  hectare i n  14 of the 
15 d i s t r i c t s .  Expendi tu res  averaged Rs 11 ,445 p e r  hec tare  w i t h  l i t t l e  
v a r i a t i o n  i n  i n p u t  costs. The .avEragel cos t  o f  p roduct ion  per  k i l o -  
gram o f  f i s h  was 2.62 rupees w i t h  a maximum c o s t  o f  3.50 rupees. The 
average s a l e  p r i c e  achieved was 6.39 rupees p e r  k i logram, i n d i c a t i n g  
t h a t  t h i s  technology can be extremely p r o f i t a b l e .  

The data ava i l  ab le from p r o j e c t  v i l l a g e  t r i a l s  i n d i c a t e s  t h a t  
re tu rns  are  almost double a11 i n p u t  costs. For  example, i n  the v i l l a g e  
of lska i n  the Sta te  o f  Or issa,  data showed t h a t  the  average i n p u t  
costs were Rs 2.88 p e r  ki logram, w h i l e  t he  average p r i c e  was Rs 4.50 
p e r  ki logram. However, these r e s u l t s  have been achieved w i t h  a h i g h  
l e v e l  o f  management c o n t r o l  and t h e  ready p r o v i s i o n  of a l l  i npu ts  



which i n  many cases would n o t  be the  case f o r  t he  i n d i v i d u a l  farmer. 
Fu r the r  s tud ies  on the  costs and re tu rns ,  and o t h e r  f a c t o r s  such as 

' the l e v e l  of r i s k  and the  p r o f i t a b i l i t y  of ser ious s h o r t f a l l s  i n  y i e l d ,  
w i  11 be necessary t o  determine t h e  p r o f i t a b i l i t y  and a c c e p t a b i l i t y  o f  
t h i s  technology t o  the  i n d i v i d u a l  pond owner. 

e )  L i m i t e d  n u t r i t i o n a l  research i n c l  uding feed e f f i  c iency has 
been undertaken t o  date, p a r t l y  due t o  delays i n  purchase of  equipment. 
A t  present ,  groundnut cake (40 p e r  cent  p r o t e i n )  and r i c e  bran (10 pe r  
cent  p r o t e i n )  are fed a t  a  r a t e  of  1:1 du r ing  the  summer and 2:3 
dur ing  the  w in ter .  However, the  h igh  cos t  o f  o i l  seed cake, seasonal 
v a r i  ab i  li t y  , and a  l ack  of s u i t a b l e  a1 t e r n a t i  ves would i n d i c a t e  f u r t h e r  
research i s  requ i red  here before most f i s h  farmers w i l l  be able t o  u t -  
ili ze f u l l y  t he  i n t e n s i v e  feeding system recornended by CIFRI. Ex- 
periments on the  s y n e r g i s t i c  e f f e c t  of grass carp and cornon carp i n -  
d ica ted  an increase i n  the  we igh t  o f  common carp f e d  e x c l u s i v e l y  on 
the  fecal ma t te r  of  grass car:, by 4 grams p e r  month. The growth r a t e  
o f  f i s h  and t h e i r  i n t a k e  o f  feed i s  g r e a t l y  a f f e c t e d  by low oxygen 
l e v e l s  i n  t he  ponds a1 though the  u t i  1  i z a t i  on r a t e  o f  feed increases. 
Experiments on conversion r a t i o s  i n d i c a t e  t h a t  the  growth r a t e  i s  
tw i ce  as h igh  when a  combination o f  animal and p l a n t  p ro te in ,  equal t o  
the  30 p e r  cent  l e v e l  i n  t h e  present  o i  lcake and r i c e  bran combination, 
i s  used. The growth r a t e  i s  a l so  doubled when pond temperatures are 
ra i sed  from 20 C t o  30 C. These r e s u l t s  are be ing  used by CIFRI t o  
i d e n t i f y  the  most p roduct ive  feed r a t i o s  and pond envi  ronments. 

2.2 I n s t i  t u t i o n a l  and Personnel Devel opment 

I D R C  s ta f f  be l i eve  t h a t  one of the  impor tan t  r e s u l t s  achieved 
f r o m  t h i s  p r o j e c t  has been the change i n  a t t i t u d e  o f  some o f  the  CIFRI 
s c i e n t i s t s .  The CIFRI/IDRC p r o j e c t  appears t o  have been an impor tan t  
f a c t o r  i n  encouraging research s c i e n t i s t s  t o  g e t  o u t  i n t o  the f i e l d  
and t o  t e s t  t h e i r  r e s u l t s  i n  an app l i ed  f i e l d  s i t u a t i o n .  I D R C  s t a f f  
have accompanied CIFRI personnel on f i e l d  t r i p s  and have noted t h a t  
CIFRI s t a f f  are very f a m i l i a r  w i t h  the  pond owners i n  t h e  area and 
the  cond i t ions  o f  the  ponds so t h a t  they are able t o  prov ide d e t a i l e d  
advice concerning the i n i t i a l  s tock ing ,  management, and harves t ing  o f  
the  ponds. 

Formal academic t r a i n i n g  f o r  CIFRI s t a f f  i nvo l ved  i n  the  pro- 
j e c t  was n o t  considered necessary, due t o  t h e i r  a1 ready h igh degree of 
competence and e f f i c i e n c y  i n  conduct ing f i s h e r i e s  research. However, 
seven p r o j e c t  s c i e n t i s t s  d i d  take study v i s i t s  a t  o t h e r  f i s h e r i e s  re -  
search i n s t i t u t e s  i n  the  Un i ted  States and Europe. They judged t h i s  
t o  be very usefu l  i n  i d e n t i f y i n g  c e r t a i n  f i e l d s  such as diseases and 
n u t r i  t i o n a l  physio logy and where CIFRI coul d  usefu l  l y  increase i t s  
research. 

The Advisory Committee es tab l i shed  i n  each o f  the  two s t a t e s  
h-e. been concerned p r i m a r i l y  w i t h  a d m i n i s t r a t i v e  func t i ons  and n o t  
w i t h  program p lann ing  o r  promotion and coo rd ina t i on  w i t h  o t h e r  agencies. 
The CIFRI P ro jec t  Leader and the  Headquarters s t a f f  have been res- 
ponsi b l e  f o r  most admin i s t ra t i ve  func t ions  such as purchase of 



equipment and operat ing supp l ies ,  w h i l e  t he  Advisory Committees have 
been responsib le f o r  s e l e c t i o n  o f  v i l l a g e  s i t e s  and l e g a l  agreements 
-w i th  pond owners. The Advisory Comni t t e e s  have n o t  been g iven any 
s i g n i f i c a n t  r e s p o n s i b i l i t y  f o r  eva lua t i on  and adjustment o f  the  re-  
search program. CIFRI has malnta ined a  p o l i c y  o f  p r o v i d i n g  a  100 p e r  
cent  subs id i za t i on  o f  a1 1  costs on pond t r i a l s  al though the  D i r e c t o r  
of CIFRI s t a t e d  t h a t  i n  many cases t h i s  was n o t  necessary and a  new 
p o l i c y  was o u t l i n e d  i n  t he  Phase I 1  proposal. The farmers i n  West 
Bengal were prov ided w i t h  f u l l  subsidy f o r  on l y  one yea r  as CIFRI moved 
t o  new s i t e s ,  whereas farmers i n  Or issa  were g iven a1 1  i npu ts  f o r  both 
f u l l  years t h a t  t h e  p r o j e c t  has operated. As a l ready mentioned, CIFRI 
s t a f f  have become f a m i l i a r  w i t h  many o f  t h e  t y p i c a l  problems f a c i n g  the  
pond owner, and they have g iven prompt and p r a c t i c a l  recomnendations on 
a1 t e r n a t i  ves. However, I D R C  s t a f f  f e l t  t h a t  CIFRI could s t i  11 improve 
i t s  responsiveness t o  f i e l d  problems as they are i d e n t i f i e d  by under- 
t ak ing  c o r r e c t i v e  research programs on such problems as v a r i a t i o n s  i n  
pond a c i d i  t y  and n e t t i n g  problems i n  very deep na tu ra l  ponds. 

CIFRI s t a f f  have been much more conscious than most research 
i n s t i  t u t i  ons o f  t h e  need t o  demonstrate the  economic as we1 1  as the  
techn ica l  v i a b i l i t y  o f  new technology as i n d i c a t e d  by several  major  
CIFRI pub1 i cat ions  prepared on the  economics o f  t he  CFC system. The 
y i e l d s  and costs o f  a1 1  CIFRI s tandard i npu ts  o t h e r  than superv isory 
costs have been ca l cu la ted  i n  138 case s tud ies  o f  o n - s t a t i  on t r i a l s .  
CIFRI sought the  support  o f  t h e  Agro-Economic Research Centre t o  under- 
take some f i e l d  research as t h i s  i n s t i t u t e  i s  represented on both Sta te  
Committees. However, t he  i n fo rma t ion  they prov ided was very sketchy 
and o f  l i m i t e d  val ue. As CIFRI has on l y  one j u n i o r  economist on s t a f f ,  
i t  does n o t  have t h e  c a p a b i l i t y  a t  present  t o  undertake any d e t a i l e d  
s tud ies  o f  t he  cons t ra in t s  t h a t  l i m i t  the  adopt ion o f  the  CFC system o r  
the  p r o f i  t a b i  1  i t y  o f  each component i n  the  standard sys te~ i i  being re -  
commended. I t  should be poss ib le  t o  p rov ide  a  s t ronger  feedback dur ing  
t h e  proposed second phase s ince  C I  FRI i s  p lann ing  t o  p rov ide  one econ- 
omis t  f u l l - t i m e  f o r  the  p r o j e c t  and d iscussions have been he ld  w i t h  the  
Ind ian  I n s t i t u t e  o f  Management Studies concerning the  use of t h e i r  
Masters degree l e v e l  students t o  undertake j o i n t l y  supervised f i e1  d  
s tud ies .  It has n o t  been necessary t o  use the  p r o j e c t ' s  Advisory 
Committees f o r  promoti on a c t i  v i  t i e s  o r  coo rd ina t i on  w i  t h  o t h e r  agencies 
s ince  CIFRI has a  r e g u l a r  on-going program o f  l i a i s o n  and coord ina t ion  
w i  t h  o the r  agencies. 

2.3 Admin is t ra t i ve  and F i  nanci a1 Problems 

This p r o j e c t  has been s e r i o u s l y  delayed by a  number o f  adminis- 
t r a t i  ve problems which I D R C  has found t o  be a  common f a c t o r  i n  p r o j e c t s  
supported i n  I nd ia .  The p r o j e c t  was delayed i n  s t a r t i n g  up due t o  poor  
communi c a t i  ons between the  I n d i  an Counci 1  o f  Agr i  cu l  t u r a l  Research 
( I C A R ) ,  t he  o f f i c i a l  r e c i p i e n t  i n  Delh i  , and t h e  Central  I n l a n d  
F i she r ies  Research Ins  ti t u t e  (CIFRI ) i n  Barrackpore. 'The p r o i a c t  
agreement was signed i n  J u l y  1974 bu t  t he  i n i t i a l  payment was n o t  
forwarded u n t i l  January 1975, due t o  IDRC's i n i t i a l  payment, thus 
f u r t h e r  de lay ing  t h e  p r o j e c t ' s  i n i t i a l  s ta r t -up .  I n  o rde r  t o  obv ia te  
f u r t h e r  delays o f  t h i s  o rder  on subsequent payment, AFNS now sends 



copies o f  a l l  o f f i c i a l  and f i n a n c i a l  documents addressed t o  ICAR t o  
the p r o j e c t  leader  a t  Barrackpore. 

A second problem comnon t o  I D R C  p r o j e c t s  i n  I n d i a  concerns the  
purchase o f  equipment. A t  the  onset of  IDRC's involvement w i t h  p r o j e c t s  
i n  I nd ia ,  i t  was decided t h a t  the  purchase o f  equipment should be made 
by the  rec ip ien t ,  and n o t  by IDRC. A f t e r  many months o f  delay i n  t h i s  
p r o j e c t ,  i t  was es tab l ished t h a t  t h i s  was n o t  a p r a c t i c a l  course o f  
ac t i on  i n  I n d i a  w i t h  the  present Government s t r u c t u r e ,  so I D R C  undertook 
t o  t r a n s f e r  the  admin i s t ra t i on  of  equipment funds from the  r e c i p i e n t -  
adminis tered p o r t i  on o f  the  budget t o  t h e  Centre-admini s te red  po r t i on .  
Most of the  equipment has now e i t h e r  been purchased o r  i s  on order.  

The use o f  standard budget categor ies has a lso  created some 
problems because I n d i a n  Government accounting procedures c l  a s s i f y  ex- 
pendi tu res  such as some opera t ing  expenses under cont ingencies. I D R C  
and CIFRI s t a f f  have reso lved t h i s  problem and I D R C  has suggested t h a t  
fu tu re  budgets be based on I n d i a n  accounting categor ies which p r o j e c t  
accountants are f a m i l i a r  w i th .  (Appendices A and B summarize planned 
and actual  expenditures i n  t he  p r o j e c t ) .  

2.4 Nat ional  Linkages 

One o f  t he  most p o s i t i v e  developments i n  t h i s  p r o j e c t  has been 
the  secondment o f  s t a f f  o f  t h e  Sta te  Department o f  F i she r ies  o f  West 
Bengal and Or issa t o  CIFRI. CIFRI s t a f f  f e l t  S ta te  F i she r ies  Deparments 
tended t o  be poo r l y  organized and mot ivated re1 a t i  ve t o  C I  FRI personnel. 
By i n v o l v i n g  s t a t e  research and extension o f f i c e r s ,  CIFRI i s  he lp ing  t o  
t r a i n  the very o f f i c i a l s  most l i k e l y  t o  be sent  t o  t he  newly es tab l ished 
F ish  Farmer Devel opment Agency (FFDA) t o  c a r r y  o u t  the 1 ong-term ex- 
tens ion  program o f  CFC (see sec t i on  2.7). As a l ready mentioned, CIFRI 
unsuccessfu l ly  attempted t o  r e c r u i t  t h e  cooperat ion o f  the  Agro-Economic 
Research Centre o f  the  Government o f  I n d i a ,  i n  West Bengal and Orissa. 

CIFRI has es tab l ished some in fo rma l  l i n k s  w i t h  f i s h  producer 
associ a t ions  and Government agencies, such as FFDA and the F isher ies  
Cooperative Society  among others.  These l inkages r e s u l t  l a r g e l y  f r o m  
t h e  s e t t i n g  o f  the  terms and cond i t ions  w i t h  pond owners i n  us ing t h e i r  
ponds f o r  research and demonstrati on. 

The c o l l a b o r a t i o n  between FFDA and CIFRI has n o t  been as pro-  
duc t i ve  as i t  should be, s ince  FFDA i s  n o t  represented on the S ta te  
Advisory Comi  t t ee ,  al though FFDA i s  under the  r e s p o n s i b i l i t y  o f  the  
D i r e c t o r  o f  F isher ies  i n  each s t a t e ,  who does s i t  on the  Committee. I n  
t he  Burdwan D i s t r i c t  i n  West Bengal , FFDA and CIFRI have separate and 
unre la ted  subsidy programs i n  d i f f e r e n t  v i l l a g e s  c lose  t o  each other .  
However, the  proposed expansion o f  CIFRI ' s  v i  1 lage t e s t i n g  and demons- 
t r a t i o n  program t o  s i x  s t a t e s  i n  a proposed Phase I 1  w i l l  p a r a l l e l  the  
planned r a p i d  expansion o f  s t a t e  FFDA agencies. One o f  the  major  ad- 
vanBges o f  t h i s  expanding C I  FRI v i  11 age demonstrati on and t e s t i n g  pro-  
gram i s  t h a t  i t  w i l l  a l l ow  CIFRI s t a f f  t o  t r a i n  more Sta te  o f f i c i a l s  
i n  t h i s  new technology. This  c lose  working c o l l  abora t i  on between CIFRI 
and FFDA s t a f f  w i l l  be even more impor tan t  as the  p r o j e c t  expands i n  



Southern and Western I n d i a  s ince t h e  problems o f  promoting CFC w i l l  
l i k e l y  be d i f f e r e n t  and niore complex than i n  Northeast  I n d i a ,  and CIFRI 

' o f f i c i a l s  i n d i c a t e  t h a t  f i s h  farming i s  usua l l y  considered a low s ta tus  
occupation i n  these areas. 

During Phase 11, an a1 1- Ind ia  seminar i s  planned t o  b r i n g  to -  
gether s c i e n t i s t s ,  f i s h e r i e s  workers, and extension o f f i c e r s  from 
federa l  and s t a t e  agencies , development agencies, f i n a n c i  a1 and c red i  t 
organ iza t ions ,  t o  demonstrate the  technology and discuss what procedures 
can be impleniented t o  hasten adopt ion o f  the technology. 

2.5 Regional Linkages 

CIFRI i s  t he  second i n s t i t u t i o n  i nvo l ved  i n  t h e  planned ne t -  
work o f  IDRC's a g r i c u l t u r e  p r o j e c t s  i n  South and Southeast Asia. The 
f i r s t  i s  t h e  Malaysian Agr icu l  t u r e  Research and Development I n s t i t u t e  
(MARDI ) i n Ma1 aysi a. 

A t  t he  end o f  the p r o j e c t ,  a reg iona l  seminar i s  planned t o  
b r i n g  together  s c i e n t i s t s  o f  Southeast Asia, t o  consider  what pa r t s  o f  
t h i s  techno1 ogy can be developed i n  t h e i r  countr ies.  Many o f  the  coun- 
t r i e s  p resen t l y  ca r r y  ou t  some ,combination o f  p o l y c u l t u r e  us ing  d i f f e r -  
e n t  species combinations, bu t  much more work cou ld  be done t o  increase 
the y i e l d  and make a v a i l a b l e  seed and feed f o r  these farmers. The pro- 
j e c t  a l s o  hopes t o  produce nianuals f o r '  t h e  use o f  farmers and extension 
workers, on 'how ' t o  c a r r y  :out composite 'xu1 t u r e  and induced breedhg.  
This  m a t e r i a l  w i l l  be usefu l  t o  aquacul.ture programs i n  o t h e r  count r ies .  

Benefi  c i  ary 

F ish  and r i c e  have t r a d i t i o n a l  l y  formed p a r t  o f  t he  s t a p l e  d i e t  
i n  West Bengal and t h e  surrounding s ta tes ,  bu t  w i t h  demand inc reas ing  
f a s t e r  than supply, f i s h  p r i c e s  have increased so d ramat i ca l l y  t h a t  t h e  
poorer  sec t ions  o f  t he  popu la t ion  can no l onger  a f f o r d  t o  buy f i s h .  
Freshwater f i s h  were s e l l i n g  f o r  as much as 20 rupees per  k i logram i n  
Ca lcu t ta  i n  1977. Given these h igh p r i c e s  , most o f  t h e  benef i ts  t o  
the poorer  sec to r  o f  the popu la t i on  f o r  t h e  foreseeable f u t u r e  wi 11 be 
through i nc reas ing  incomes and employment generated f r o m  CFC product ion. 

While the  CFC system can be adopted i n  ponds rang ing  i n  s i z e  
from 0.1 t o  2.5 hectares, opt imal p roduct ion  l e v e l s  requi  r e  pond s izes  
from 0.25 t o  2.5 hectares. As CIFRI est imates t h a t  less  than h a l f  of 
the  ponds i n  the  nor theastern reg ion  are more than a q u a r t e r  hectare 
i n  size, t he re  are s t i l l  a number o f  smal l  pond owners who w i l l  no t  be 
able t o  use t h i s  technology f o r  p roduct ion  o f  a d u l t  f i s h .  Small ponds 
can be used t o  produce f ry and f i n g e r l i n g s  f o r  s tock ing  l a r g e r  ponds. 
The present  shortage o f  f i s h  seed, p a r t i c u l a r l y  o f  t he  e x o t i c  species, 
pmv ides  a very h igh  income t o  smal l  pond owners. (Selected CIFRI data 
i n d i c a t e s  t h a t  an excep t i ona l l y  h igh  income o f  Rs 100 t o  160 i n  0.01 
hectare --- ponds i n  a six-week p e r i o d  i s  possib le. )  

The resu l  t s  t o  date from C I  FRI v i  11 age pond t ri a1 s i n d i  ~ a t e  
t h a t  the CFC system i s  a t t r a c t i v e  t o  pond owners and f i s h  farmers. 



Most pond owners who were re1 uc tan t  t o  p rov ide  t h e i  r ponds a t  the be- 
g inning,  are now w i  l l i n g l y  o f fe r i ng  them f o r  f u r t h e r  experimental  
work. I n  those v i l l a g e s  which s t i l l  demonstrate a re1 uctance t o  p a r t -  
i c i p a t e ,  i n d i c a t i o n s  are t h a t  they are  i n t e r e s t e d  i n  CFC, b u t  they 
would r a t h e r  w a i t  t o  see more r e s u l t s .  

While CIFRI has n o t  measured the  number o f  pond owners adopt- 
i n g  t h i s  system i n  the v i l l a g e s  they have worked i n ,  a recent  v i s i t  
by IDRC s t a f f  t o  several  s i t e s  i n  West Bengal which CIFRI has l e f t  
conf irmed t h a t  more than h a l f  the  ponds se lec ted  by CIFRI f o r  denions- 
t r a t i o n  purposes are s t i  11 employing most of t he  recommended package. 
Several o the r  pond owners i n  the area had s t a r t e d  t o  use some o f  t h i s  
system, al though problems w i t h  a v a i l a b i l i t y  o f  f i s h  seed and the  i n -  
crease i n  o i l seed  cake p r i ces  prevent  them from f o l l o w i n g  a l l  CIFRI 
recommendati ons. 

While most o f  t he  i n d i v i d u a l s  who have adopted CFC p rac t i ces  
are the  w e a l t h i e r  and more educated pond owners, some v i  1 lages are 
s t a r t i n g  t o  use t h e i r  communally owned ponds f o r  CFC product ion.  One 
of the problems t h a t  w i l l  h i nde r  t he  use of v i l l a g e  ponds f o r  com- 
pos i  t e  f i s h  c u l t u r e  i s  t h a t  these ponds are used f o r  a number o f  pur- 
poses- domestic water  supply, li vestock water ing  and o t h e r  a g r i -  
c u l t u r a l  and personal needs. Some o f  t he  v i l l a g e r s  have objected t o  
"enr ich ing"  the  water  through f e r t i  1 i za t ion  by cow dung and o t h e r  
add i t i ves .  However, there  i s  an i nc reas ing  nurrber of v i l l a g e s  w i t h  
p iped water  supply and the  h igh  re tu rns  from CFC have encouraged one 
o f  the cooperat ing v i l l  ages where CIFRI has worked t o  1 ay plans t o  
s ink  tubewel ls f o r  d r i n k i n g  water  so t h a t  t he  ponds can be used f o r  
f i s h  cu l tu re .  This  w i l l  have a b e n e f i c i a l  e f f e c t  on general s a n i t a t i o n .  

There has been an increase i n  t h e  number o f  educated unem- 
p loyed youth l i v i n g  i n  t he  v i  11 ages, and they have been p a r t i  cu l  a r l y  
i n t e r e s t e d  wherever CIFRI has run  t r i a l s .  As CFC product ion  increases, 
so w i l l  the  demand f o r  induced breeding which prov ides,  a t  the moment, 
an extremely good income w i thou t  r e q u i r i n g  ownership o f  a l o t  of 
proper ty .  

P r i va te  companies and pub1 i c i n s  ti t u t i  ons p r a c t i  c ing CFC have 
a l s o  shown i n t e r e s t ,  and the  Sta te  F ish  Product ion Corporat ion p lans 
t o  es tab l  i sh 400 hectares o f  CFC product ion  a year.  Tata Corporat i  on, 
t h e  second l a r g e s t  p r i v a t e  company i n  I nd ia ,  along w i  t h  some schools 
and orphanages, i s  a lso  beginning t o  u t i l i z e  CFC methods. 

Even where 1 arge landowners undertake pond product ion,  t he re  
w i l l  be some b e n e f i t s  f o r  t h e  r u r a l  land less  i n  a reg ion  where unem- 
ployment i s  a c r i t i c a l  problem. As poaching i s  a problem i n  the  
Bengal Region, CIFRI est imates t h a t  one fisherman would need t o  be 
employed t o  p rov ide  watch and ward du t i es  f o r  each hectare of water  
area. A number o f  pond owners employ f ishermen who are usua l l y  land- 
Jess, t o  undertake t h e  n e t t i n g  and maintenance o f  t h e i r  ponds. 



As CFC product ion  increases, t h e  demand f o r  a g r i c u l t u r a l  by- 
products such as r i c e  bran, mustard seed cake o r  groundnut cake, mahua 
o i  l cake, and o t h e r  products wi 1 1 increase r a p i  d l y  , p r o v i  d ing  a s p i n ~ o f f  
e f fec t  on incomes o f  a g r i c u l t u r a l  producers. 

2.7 The D e l i  very System 

The i n t e r e s t  and commitment o f  t h e  Central  Goverment t o  i n -  
c reas ing  CFC product ion i s  ev iden t  from i t s  dec is ion  t o  create the  FFDA 
program. Thi rt - f i v e  FFDA uni t s  , each cover ing one b lock  (2000 t o  4000 
ponds p e r  b lock  f , are expected i n  t h e  n e x t  f i v e  years. Three o f  these 
u n i t s  have already been es tab l i shed  i n  West Bangal and Orissa, and- 
two es tab l i shed  elsewhere. The Ceetral  Government prov ides t h e  funds - 
t o  each ' s t a t e  whl'ch es tab l ishes '  a : s t a t e  FFDA-- (s  t a f f e d - w i  t h - o f f i c e r s  
from the  State Department o f  F i she r jes )  ragpoos ib le  f o r  p rov id ing  - 
f inancing, i npu ts  ,' and techn ica l  support  f o r  t he  promotion o f  CFC. 

The f i r s t  u n i t  es tab l i shed  i n  Burdwan, Bengal i n  1974-75 has 
financed l ess  than 100 farmers t o  date, al though they expect t o  i n -  
crease t h i s  now t h a t  t he  banks agreed t o  p a r t i c i p a t e  i n  1977. The banks 
are expected t o  p rov ide  a 9000 rupee loan and FFDA w i l l  p rov ide  a 3000 
rupee subsidy pe r  one-hectare pond. A t  present,  t h e  Burdwan D i s t r i c t  
has about 40,000 hectares i n  ponds and FFDA has a t a r g e t  t o  in t roduce 
composite f i s h  c u l t u r e  on an a d d i t i o n a l  200 hectares pe r  yea r  w i t h  a 
minimum t a r g e t  product ion l e v e l  o f  2000 ki lograms per  hectare,  as 
compared t o  average y i e l d s  i n  t he  s t a t e  o f  about 1000 ki lograms. Th is  
would produce a minimum increase i n  y i e l d  p e r  year ,  i n  t h i s  b lock,  of 
200 tonnes o f  f i s h .  

FFDA's conservat i  ve p r o j e c t i o n s  o f  a minimum product ion  of 
2000 k i  1 ograms pe r  hectare woul d p rov ide  farmers w i t h  an income of 
roughly 10,000 rupees p e r  y e a r  f o r  each hectare o f  pond, based on a 
minimum s e l l i n g  p r i c e  o f  5 rupees p e r  ki logram. I n p u t  costs are e s t i -  
mated a t  7000 rupees p e r  hectare, l eav ing  the  farmer about 3000 rupees 
p e r  hectare. This  would n o t  p rov ide  a very h igh  r e t u r n  t o  the  m a j o r i t y  
o f  pond owners w i t h  l ess  than one hectare o f  pond ( l e s s  than Can. $375), 
b u t  the farmers i n  the FFDA program i n  Bengal have usua l l y  exceeded 
the 2000-kilogram product ion t a r g e t  and have been able t o  s e l l  t he  f i s h  
f o r  6 t o  7 rupees pe r  ki logram. 

3. IDRC'S ROLE AND INVOLVEMENT 

IDRC supported t h i s  p r o j e c t  a f t e r  CIFRI had a1 ready developed 
t h e  CFC system and demonstrated i t s  p o t e n t i  a1 by an ex tens ive  se r ies  
o f  t r i a l s  a t  i t s  research s t a t i o n s  throughout I nd ia .  IDRC f e l t  t h a t  
t h e  techno1 ogy was promis ing and encouraged CIFRI t o  submit a proposal 
whm -would t e s t  whether CIFRI's r e s u l t s  coul d be mainta ined on farmers'  

. 

ponds. .and whether t h i s  system was p r o f i t a b l e  and acceptable t o  pond 
owners. IDRC s t a f f  f e l t  t h i s  p r o j e c t  cou ld  accelerate the  widespread 



adoption o f  t h i s  technology and i n v o l v e  CIFRI i n  research on problems 
experienced by the farmer. 

While the  Centra l  Government had p lans t o  e s t a b l i s h  FFDA u n i t s  
be fore  the  p r o j e c t  s ta r ted ,  t h e  Sta te  Department o f  F i she r ies  o f f i c i a l s  
who were seconded t o  FFDA were unfamil i a r  w i t h  the  system. The es- 
tabl ishment  o f  these v i l l a g e  t r i a l s  j o i n t l y  operated by CIFRI and S ta te  
F i she r ies  Department employees has a l lowed t h i s  l a t t e r  group t o  gain 
p r a c t i  ca l  experience and t o  b r i n g  CIFRI s c i e n t i s t s  i n t o  c lose  contac t  
w i t h  t he  problems experienced by farmers. 'Thus, i t  does seem l i k e l y  
t h a t  IDRC funding helped t o  accelerate the acceptance of  t h e  technology 
t o  the  p o i n t  where la rge-sca le  increases i n  c u l t u r e d  f i s h  product ion  
wi 11 be achieved. 

'The p r o j e c t  has been v i s i t e d  by IDRC s t a f f  on several  occasions 
t o  discuss opera t iona l  and admin i s t ra t i ve  progress. CIFRI s t a f f  
seemed t o  be aware o f  IDRC's r o l e  i n  t h i s  p r o j e c t  and s t a t e d  t h a t  
IDRC's f i n a n c i a l  support  has g iven them t h e  oppor tun i t y  t o  undertake 
t h i s  f i e l d  t e s t i n g  program. Given t h e  r e s t r i c t i o n s  on expenditures on 
i terns, such as t r a v e l  , equipment, and research expenses ou ts ide  the  
main centres, imposed on government research s t a t i o n s  i n  I nd ia ,  they 
f e l t  they cou ld  n o t  r e a d i l y  have c a r r i e d  t h i s  o u t  w i t h  t h e i r  own 
resources. 

DEVELOPMENT IMPLICATIONS 

'The l a c k  of  government support  and comnitment t o  c rea te  the  
r i g h t  cond i t ions  f o r  adopt ion o f  new technology i s  o f t e n  a c r i t i c a l  
c o n s t r a i n t  on the  development impact achieved by research i n s  ti t u t i  ons. 
I n  t h i s  case, t h e  Central  Government has adequately demonstrated i t s  
awareness o f  t h e  val ue o f  t h i s  system. Two o f  t h e  sen io r  CIFRI scien- 
t i s t s  have been awarded I n d i a  ' s  most p r e s t i g i o u s  s c i e n t i f l  c awards f o r  
t h e i r  work i n  t h i s  area, and t h e  D i r e c t o r  o f  CIFRI has been appointed 
t o  t h e  n a t i o n a l  p lanning committee f o r  t h e  s i x t h  Five-Year Plan. The 
Government has prov ided funds f o r  developing a s t rong  d e l i v e r y  system 
through FFDA. CIFRI has a l so  rece ived increased recogni t i o n  w i t h  
above-average increases i n  i t s  budget so t h a t  CIFRI I s  r e l a t i v e  share 
o f  t he  t o t a l  ICAR budget f o r  a l l  a g r i c u l t u r a l  research has increased. 

While CIFRI, through t h i s  p r o j e c t ,  has undertaken a major  f i e l d  
t e s t i n g  program, I C A R  has agreed t o  an expansion o f  t h i s  a c t i v i t y  t o  an 
a d d i t i o n a l  s i x  s ta tes  i n  a proposed second phase. This  would a l l ow  f o r  
the  con t i nua t i on  o f  one o f  the p r o j e c t ' s  major  ob jec t ives :  encouraging 
s c i e n t i s t s  t o  a d j u s t  t h e i  r CFC recommendations so t h a t  they s u i t  t h e  
pond owners' needs and cons t ra in t s .  

The D i r e c t o r  o f  CIFRI i n d i c a t e d  t h a t  there  has been some 
pressure from o the r  -1CAR D i rec to rs  t o  s h i f t  CIFRI ' s  focus back t o  re- 
search and away f r o m  what i s  perceived o n l y  as demonstration work i n  
t h e i  r f i e l d  t r i a l s  which should become FFDA's responsib i  1 i ty .  However, 
the  s t a t e  FFDA u n i t s  have no research c a p a b i l i t y  o f  t h e i r  own. IDRC 



L s t a f f  be l i eve  t h a t  separa t ion  o f  t h e  research and d e l i v e r y  system i n  
t h i s  way s e r i o u s l y  reduces a t  l e a s t  t h e  immediate impact o f  any new 
; techno1 ogy. 

The development o f  t h i s  more i n t e n s i v e  system o f  aquacul ture 
i s  l i k e l y  t o  have a number o f  b e n e f i t s  o t h e r  than the  increased pro- 
duc t ion  o f  f i s h .  There are no s i g n i f i c a n t  competing uses f o r  the 
ponds; the  system cont inues t o  be very 1 abour- in tensi  ve and purchased 
1 nputs are 1 arge ly  non-i n d u s t r i  a1 products drawn f r o m  the  surrounding 
r u r a l  area. The l a r g e  p r o f i t s  poss ib le  from t h i s  system cou ld  prov ide 
a powerful  i n c e n t i v e  t o  r u r a l  communities t o  cooperate through t h e i r  
v i l l a g e  counc i ls  t o  u t i l i z e  v i l l a g e  ponds w i t h  the  revenue t o  be used 
f o r  irrlproving the general p r o v i s i o n  o f  p u b l i c  serv ices  such as 
tubewel ls.  

The s i g n i f i c a n c e  o f  t h i s  app l i ed  research cou ld  have g r e a t  
p o t e n t i a l  outs ide o f  I n d i a ,  as w e l l  as w i t h i n .  With t h e  except ion of 
China, no o t h e r  country  has developed s imi  1 a r  composi t e  o r  po lycu l  t u r e  
systems. The r e s u l t s  i n  I n d i a  i n d i c a t e  t h a t  po l ycu l  t u r e  i s  a very 
e f f e c t i v e  way o f  maximizing the ou tpu t  o f  a given body o f  water. The 
Ind ian  carp occurs na tu ra l  l y  throughout Pakistan, I nd ia ,  Bang1 adesh , 
and Burma and has p r e v i o ~ ~ s l y  been in t roduced i n  many o t h e r  Southeast 
Asian count r ies  as we1 1 as some count r ies  o f  A f r i c a  and some Paci fi c 
I s 1  ands. Increased emphasis on t h i s  p o l j  cu l  t u r e  approach us i  ng 
l o c a l l y  p r e f e r r e d  species (especi a1 l y  those t h a t  feed on the  wastes 
o f  o the rs )  makes good eco log i ca l  sense and cou ld  be h i g h l y  product ive.  
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Budget Actual 

Budget and Actual Expenditures by Major Components 

YEAR 2 

Budget Actual 

YEAR 3 

Budget Actual 
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1. THE RESEARCH PROBLEM 

Background 

Mexico has a l ong  h i s t o r y  as producer o f  sugarcane and beef 
c a t t l e .  T h i r t y  m i l  l i o n  tonnes o f  sugarcane are  grown annual ly  , w i t h  
70 p e r  cent  o f  the molasses product ion  being expor ted and 90 p e r  cent  
of  the  bagasse disposed as waste o r  burned. This i s  accompanied by a 
shortage of q u a l i t y  beef, domestic f l u i d  m i l k ,  w i t h  i nc reas ing  imports  
o f  m i  1 k powder. 

Much o f  t h e  sugarcane i n  Mexico i s  grown on cooperat i  ve farms 
( e j i d o s )  o r  on smal l  i n d i v i d u a l l y  owned farms. The income o f  these 
sugarcane producers i s  reduced by an i n e f f i c i e n t  processing sec to r  
based on outdated technology and inadequate capaci ty .  S i m i l a r l y ,  t h e  
compesino (smal l  farmer) w i t h  a few head o f  c a t t l e  must s e l l  h i s  
animals a t  an e a r l y  age and f o r  a low p r i c e  t o  t h e  l a r g e r  producer 
because he has l i m i t e d  resources and depends on the  l a r g e  producer as 
a non - ins t i  t u t i o n a l  source o f  c r e d i t .  

Mexican beef  and m i l k  p roduct ion  depends almost e n t i r e l y  on 
the  q u a n t i t y  and q u a l i t y  o f  a v a i l a b l e  pastures, w i t h  l i t t l e  i n t e n s i v e  
feeding. The average d a i l y  weight  ga in  i n  c a t t l e  i s  a t  most 400 t o  
500 grams per  day i n  t h e  wet season and i s  o f t e n  negat ive  i n  the  dry  
season. Trop ica l  grasses o f  low n u t r i t i v e  value, a s c a r c i t y  o f  cereal 
g ra ins ,  and a shortage o f  pasture i n  t h e  dry  season are the  mai n reasons 
f o r  these low growth ra tes .  

As e a r l y  as 1970, Cuban s c i e n t i s t s  repor ted  li ve-weight gains 
of 885 grams p e r  day i n  commercial f a t t e n i n g  systems, us ing h igh  l e v e l s  
o f  molasses i n  cornbination w i t h  urea as feed. I n  1973, research i n  
Barbados showed t h a t  when derinded cane s t a l k  was supplemented w i t h  
chopped cane tops, p r o t e i n  , urea, minera ls  , and v i  tami ns , i t was capable 
o f  support ing l i ve -we igh t  gains i n  H o l s t e i n  s teers  o f  up t o  one k i l o -  
gram p e r  day. The r e s u l t s  o f  t h i s  previous research, combined w i t h  
d ry  ma t te r  (35 tonnes per  hectare) ,  l e d  s c i e n t i s t s  concerned w i t h  
animal product ion i n  t h e  t r o p i c s  t o  recognize the  p o t e n t i a l  of feeding 
c a t t l e  w i  t h  sugarcane and i t s  by-products. 

1.2 P r o j e c t  Development 

I n  1973, the  D i r e c t o r  o f  Research o f  t h e  L ives tock  N u t r i t i o n  
P r o j e c t  a t  t he  Nat ional  Sugar Indus t r y  Commission (CNIA) and a group 
o f  u n i v e r s i t y  s c i e n t i s t s  presented a proposal t o  IDRC t o  study the  use 
o f  sugarcane and cane products as animal feeds. As t h e  o r i g i n a l  idea 
developed, t h e  ob jec t i ves  were expanded beyond n u t r i t i o n a l  b iochemist ry  
s tud ies  and t h e  encouragement o f  g r e a t e r  post-graduate t r a i n i n g  i n  
animal p roduct ion  t o  comparative economic s tud ies  o f  t h e  i n t m d u c t i o n  
6T new technologies f o r  t h e  conversion o f  sugarcane and sugar by-products 
i n t o  animal feeds. 



1.3 Object ives 

The s p e c i f i c  ob jec t i ves  o f  t h e  p r o j e c t  are: 

a) t o  develop c a t t l e  feeding systems which can make the  most . -  

e f f i c i e n t  use o f  sugarcane and cane products; 

b )  t o  develop and t e s t  systems by which t o  d i v e r s i f y  the  
e x i s t i n g  sugarcane i n d u s t r y  and t o  determine if low-qua1 i ty cane and 
cane be ing  ground i n  smal l  uneconomic m i l  1s can economical ly be d i r e c t e d  
i n t o  animal feed; 

c )  t o  study the  biochemical consequences i n  ruminants o f  d i e t s  
based l a r g e l y  upon sugarcane; 

d) t o  determine t h e  r e l a t i v e  economic b e n e f i t s  of the  a1 t e r -  
n a t i v e  uses o f  sugarcane a t  d i f f e r e n t  scales and under d i f f e r e n t  con- 
d i t i o n s  o f  processing and u t i l i z a t i o n ;  and, 

e )  t o  encourage post-graduate teaching programs i n  animal 
sciences. 

'The ob jec t i ves  o f  Phase I 1  were s i m i l a r  t o  those i n  Phase I 
w i t h  a  much s t ronger  emphasis on on-farm t e s t i n g ,  and an increase i n  
the l e v e l s  o f  m i l k  product ion. 

1.4 Reci p i e n t  I n s t i  t u t i o n s  

Although Mexico has a  l a r g e  a g r i c u l t u r a l  research and t r a i n i n g  
i nfras t r u c t u r e  re1 a t i  ve t o  o the r  L a t i  n  Ameri can count r ies ,  the var ious 
i n s t i t u t i o n s  have tended t o  f u n c t i o n  i n  i s o l a t i o n  i n  t h e  past.  The 
Mexi can Government, concerned p a r t i c u l a r l y  w i t h  t h e  independence o f  
u n i v e r s i t y  research ,. s e t  up the  Nat ional  Counci 1  o f  Science and 
Technology (CONACYT) i n  December 1970 t o  ac t  as "adv isor  t o  t he  Federal 
Government i n  t he  establ ishment,  ins t rumenta t ion ,  execut ion, and 
eva lua t i on  o f  n a t i o n a l  p o l i  c i es  o f  science and techno1 ogy". 

This p r o j e c t  i nvol  ved the  c o l  1  abo ra t i  on o f  s i  x i n s  ti t u t i  ons 
under the  o v e r a l l  coord ina t ion  o f  CONACYT which was t o  be t h e  on l y  
con t rac t i ng  agency w i t h  IDRC. Since t h i s  concept o f  i n t e r - i n s t i  t u t i o n a l  
cooperat ion i n  research was a  novel one i n  Mexico, a  Technical Advisory 
Commi t t e e  was es tab l ished t o  f a c i  li t a t e  coord ina t ion ,  comprising t h e  
program leaders i n  each o f  the  separate p r o j e c t  components, the p r o j e c t  
leader ,  and representa t ives  from the Nat iona l  Sugar Commission (CNIA) 
and the M i n i s t r y  o f  Hydrau l ic  Resources. I t  was t o  be the  bas ic  
decision-making uni t o f  t h e  p r o j e c t .  

The Nat ional  Autonomous U n i v e r s i t y  o f  Mexico, t he  lead ing  re-  
search u n i v e r s i t y  i n  the count ry ,  was l i n k e d  i n  t h i s  p r o j e c t  w i t h  the 
E m o n a l  I n s t i t u t e  o f  A g r i c u l t u r a l  Research ( INIA)  and the  Nat iona l  
I n s t i t u t e  f o r  L ivestock Research ( INIP)  , the  two government research 
agencies responsib le f o r  crop and l i v e s t o c k  research i n  Mexico. 
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Figure 1 

ADVISORY COMMITTEE . 
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CIEG (Quintana Roo T e r r i t o r i a l  Government) - t h e  development o f  feed- - i n g  systems f o r  p roduct ion  of beef and m i l k  from molasses and derinded 
cane. 

CNIA (Nat ional  Sugar Comnission) - research i n t o  t h e  use of  molasses, - 
cane tops, bagasse p i t h  and surp lus  cane f o r  beef and m i l k  product ion. 
CNIA was replaced by t h e  Nat iona l  I n s t i t u t e  f o r  L ives tock  Research 
( INIP)  s h o r t l y  a f t e r  the  p r o j e c t  commenced. 

CAMPA (T ra in ing  and Improvement Centre f o r  Animal Product ion)  - 
research i n t o  the  use o f  molasses and sugarcane f o r  beef product ion. 

110-UNAM (B i  omedi ca l  Research I n s  ti t u  t e  of t h e  Nat iona l  Uni ve rs i  t y  of 
Mexico) - research i n t o  rumen m i  c rob i  01 ogy and b iochemist ry .  

CED-UNAM (Centre f o r  Development Studies a t  t h e  Nat iona l  Uni ve rs i  t y  
-0) - economi c eva lua t ion  o f  t he  data and f e a s i b i l i t y  of  the 
a1 t e r n a t i  ve proposed techno1 ogies. 

FMVZ-UNAM (Facul ty o f  Veter inary  Medi c ine  o f  t h e  Nat ional  Uni vers i  ty of 
Mexico) post-graduate t r a i n i n g  as a p a r t  o f  a l l  t h e  fo rego ing  
p ro jec ts .  

The p r o j e c t  i s  broadly based w i t h  p ro fess iona ls  drawn f r o m  a 
number o f  d i s c i p l i n e s  i n c l u d i n g  ve te r i na ry  medicine, agronomists, b i o -  
chemists and a g r i  cu l  t u r a l  economists w i t h  the 1 arges t component being 
ve te r i na ry  medicine. 



2. PROJECT PERFORMANCE 

2.1 Research Program 

There are b a s i c a l l y  four components i n  t h i s  p r o j e c t :  

a )  bas ic  research on biochemical techniques; 

b )  app l ied  research dea l ing  w i t h  beef and m i l k  product ion;  

c )  economic research geared t o  a s s i s t  t h e  s c i e n t i s t s ;  and, 

d) post-graduate and non-degree t r a i n i n g .  

The experiments were i n i t i a t e d  w i t h  some delays due t o  sho r t -  
ages o f  s t a f f ,  research graduates, and l ack  o f  some equipment. I n  
s p i t e  o f  the  d i f f i c u l t i e s ,  the experiments o f  Phase I were completed 
on schedule and a f ive-month extension was granted t o  f i n i s h  some 
t r a i n i n g  component on ruminants. Phase I 1  i s  progressing according t o  
plan. 

2.2 Techni ca l  Achievements 

I n  general,  t he  r e s u l t s  from Phase I are bo th  encouraging and 
i n t e r e s t i n g  i n  terms o f  d e f i n i n g  t h e  p o t e n t i a l  o f  sugarcane and cane 
by-products as feed f o r  beef  and d a i r y  c a t t l e .  The r e s u l t s  can be 
s umnari zed as f o l  1 ows . 

a) Several t r i a l s  have demonstrated t h a t  t he re  i s  no advan- 
tage i n  us ing derinded cane i n s t e a d  o f  whole chopped cane i n  terms o f  
l i ve -we igh t  gain and feed conversion i n  beef  c a t t l e .  Thus, i n  t h e  
absence o f  an economic use f o r  t h e  r i n d ,  i n c u r r i n g  the expense of de- 
r i n d i n g  equipment i s  n o t  j u s t i f i e d .  I t  was a l so  demonstrated t h a t  
p a r t i c l e  s i z e  o f  chopped cane ranging between 3 and 20 m i l l i m e t e r s  d i d  
n o t  a f f e c t  d a i l y  weight  gains. I n  a feeding t r i a l  o f  beef  c a t t l e  
conducted i n  l a t e  1974, i t  was shown t h a t  a l o c a l l y  made chopping 
machine ( cos t i ng  US$400) produced chopped cane t h a t  was more e f f i  c i e n t  
i n  terms o f  average d a i l y  weight  gain (615 grams p e r  day) than the 
derinded cane (582 grams pe r  day) produced by a much more expensive 
der ind iug  machine (US$35,000). I f  confirmed, these resu l  t s  should be 
o f  considerable i n t e r e s t  t o  C I D A  which i s  suppor t ing  a major research 
program on t h e  use o f  derinded sugarcane f o r  c a t t l e  use. 

b )  Research has shown t h a t  the  rumen fermentat ion process i s  
s t r o n g l y  i n f l uenced  by the  amino a c i d  composi t i o n  o f  the  d i e t .  Sugar- 
cane fermentat ion,  whether spontaneous o r  as a r e s u l t  o f  e n s i l i n g ,  can 
generate var ious l e v e l s  o f  a c e t i c  and b u t y r i c  ac ids which tend t o  
reduce vol untary in take.  Resul t s  have shown t h a t  spontaneous ferment- 
a i o n  i s  n o t  a major problem i n  t h e  d ry  seasons, b u t  sugarcane s i l a g e  
must i nc lude  amnonia a t  the  t ime o f  e n s i l i n g  o r  the  h igh  l e v e l s  of 



both a c e t i c  and b u t y r i  c  acids w i  11 r e s u l t .  A1 though b e t t e r  than un- 
t r e a t e d  s i l a g e ,  i t  i s  s t i l l  n o t  equal i n  q u a l i t y  when compared t o  
f resh l y  chopped cane. 

Related t o  the  fermentat ion problem, i s  t he  problem o f  t o x i c i t y  . - 
i n  animals ( o f t e n  manifested by b r a i n  damage) as a  r e s u l t  o f  a  h igh  
sugar d i e t ,  e s p e c i a l l y  one based on molasses. For tunate ly ,  i t  has been 
poss ib le  t o  determine the  l e v e l  o f  t o x i c i t y  i n  h igh  molasses d i e t s  and 
now i t  can be prevented by the  a d d i t i o n  o f  d i e t a r y  g lycer ine .  This  
statement must be q u a l i f i e d  though by s t a t i n g  t h a t  the complete under- 
s tanding o f  t h i s  process and i t s  economics w i l l  r e q u i r e  f u r t h e r  study. 

The n u t r i  t i o n a l  b iochemist ry  s tud ies  have demonstrated t h a t  
both the  q u a n t i t y  and q u a l i t y  o f  supplements i n  h igh  sugar d i e t s  are 
important .  Rice po l i sh ings  have been shown t o  g i ve  a  cons i s ten t  res- 
ponse i n  terms o f  vo lun tary  i n take ,  i n  d imin ish ing  the  t o x i c i t y  e f f e c t s  
o f  a  h igh  sugar d i e t  and i n  i nc reas ing  l i v e - w e i g h t  gain by us ing as 
l i t t l e  as 100 grams pe r  day on 13 ki lograms o f  sugar. 

'The appropr iate m i  x  o f  supplements i s  impor tan t .  Sugarcane 
supplemented w i t h  r i c e  po l i sh ings  w i thou t  urea r e s u l t e d  i n  no s i g n i -  
f i c a n t  li ve-wei gh t  gain, b u t  w i t h  the  addi t i o n  o f  35 grams o f  urea 
w i t h  every 1000 grams o f  d ry  mat ter ,  animals grew a t  almost 700 grams 
d a i l y .  Tests o f  sugarcane-based r a t i o n s  us ing n a t i v e  legumes (Leucaena 
and Ramon) as s  ubs t i  t u t e s  f o r  comrnerci a1 supplements show s i  gni fi cant 
reduc t ion  i n  costs (up t o  50 per  cent  o f  supplement cos ts )  . 

c)  'The I I B  has developed a  l i q u i d  anaerobic fermentat ion pro- 
cess us ing  a  mix ture  o f  m 
crop r e s i  dues ( i n c l  udi ng sugarcane bagasse). This has gradual l y  been 
scaled up from the l abo ra to ry  l e v e l  t o  a  p i l o t  p l a n t  capable o f  pro-  
ducing 60 tonnes o f  semi -so l id  product  p e r  month. Th is  product  which 
i s  c a l l e d  Biofermel , when fed  w i t h  pasture and a  smal l  concentrate 
supplement, has g i ven  d a i l y  weight  gains o f  over  2 pounds a  day i n  
450-pound c a t t l e .  An economic ana lys is  suggests t h a t  under commercial 
cond i t ions  i n  a  feed lo t ,  the use o f  Biofermel  might  make i t  poss ib le  
t o  reduce feeding cos ts -by  up t o  30 per  cent. On the  basis  of  these 
p re l im ina ry  observat ions (See Tab1 e  1  be1 ow) , the I I B  i s  c o l  1  abora t i  ng 
w i t h  a  comnercial f e e d l o t  running 500 heads o f  c a t t l e  rece i v ing  the  
Biofermel d i e t .  

I n  e a r l y  1977, an experiment was conducted using 50 per  cent 
Biofermel and 50 per  cent  concentrate. P re l im ina ry  t r i a l s  i n d i c a t e  
t h a t  m i l k  y i e l d s  were 5.5 per  cent  and b u t t e r f a t  content  6.5 per  cent 
h ighe r  than t h a t  achieved w i t h  a  s tandard corn-based r a t i o n .  



TABLE 1 

Economic Comparison o f  Biofermel w i t h  
Commerci a1 Contro l  Feeda 

Average d a i l y  feed Average dai  1 y Costs per  kg of 
costs per  head 1 i ve-wei gh t gai n 

( ' in pesos) (pesos/kg ) 

Control  8.70 1.168 7.448 

Biofermel 6.08 0.989 6.150 

a ~ h e s e  r e s u l t s  i n d i c a t e  a savings of 30 p e r  cent  i n  terms o f  d a i l y  
feed costs p e r  head and 17 p e r  cent  i n  terms o f  costs per  k i logram 
o f  1 i ve-wei gh t gai n. 

General ly , macro-economi c analyses of t he  techno log ica l  devel op- 
ment of t h i s  p r o j e c t  have been l i m i t e d .  This has been p a r t i a l l y  the 
r e s u l t  o f  the economics group emphasis on macro s tud ies  o f  the sugar 
and c a t t l e  i n d u s t r i e s  i n  Mexico and p a r t i a l l y  due t o  the  animal sc ien-  
t i s t s '  preference t o  develop and e s t a b l i s h  phys ica l  parameters of a 
new techno1 ogy before  making any socio-economi c eval  ua t ion .  

The ob jec t i ves  o f  Phase I 1  represent  a con t i nua t i on  o f  those 
i n  Phase I, b u t  w i t h  a much s t ronger  emphasis on t e s t i n g  the  app l i  ca- 
t i o n  of t he  technology. Most o f  t h e  r e s u l t s  o f  experiments performed 
i n  Phase I 1  have y e t  t o  be received i n  f i n a l  form, b u t  what seems t o  
show most promise i s  the development o f  an i n t e g r a t e d  pasture and 
feeding system i n  t h e  t rop i cs ,  w i t h  pas ture  being used i n  the  wet 
season and cane i n  the  dry season. Furthermore, sugarcane has shown 
i t s e l f  t o  be an important  supplement dur ing  the  r a i n y  season when the  
muddy cond i t i on  o f  t he  f i e l d s  does n o t  a l low the  animals t o  graze the 
pastures t o  s a t i s f y  t h e i  r n u t r i t i o n a l  requi  rements. 

2.3 Ins  ti t u t i  onal and Persor~nel Development 

I n  Phase I, twenty-two students were i nvo l ved  i n  t h e  p r o j e c t ,  
two of these working f o r  t h e i  r Ph.D8s and t h e  m a j o r i t y  o f  the  remainder 
f o r  t h e i  r M.Sc. 's. I n  a1 1 cases, t h e i  r t h e s i s  work was d i  r e c t l y  re -  
1ate.d t o  some aspect o f  t h e  p r o j e c t .  I t  i s  planned i n  Phase I 1  t o  have 
t h i r t y - t h r e e  students invo lved,  o f  t h i s  s i x  c a r r i e d  over  f rom Phase I. 
A number of the former t ra inees  i n  Phase I are s t i l l  work ing i n  the  
p r o j e c t  o r  are at tached t o  i n s t i  t u t i o n s  ( t r a i n i n g ,  extension,  and 
research)  concerned w i t h  sugar and l i v e s t o c k  product ion.  It should a l so  
be noted t h a t  non-degree techn ica l  t r a i n i n g  accounts f o r  40 pe r  cent of 
the  t o t a l  f e l l  ows h i  ps awarded. 

. . . /D-7 



I n i t i a l l y ,  there  were problems i n  the  t r a i n i n g  program because 
i t  had n o t  been customary f o r  UNAM t o  recognize some o f  the  c o l l  ab- 
o r a t i n g  i n s t i t u t i o n s  as approved t r a i n i n g  centres. Speci f i c a l  l y ,  llNAM 
would n o t  recognize thes is  research work of  a s tudent  undertaken a t  
one o f  the  o the r  research i n s t i t u t e s  unless t h a t  s tudent  was super- .. 

v ised by a pro fessor  o f  UNAM who was a lso  conduct ing research a t  the  
same research i n s t i t u t e .  An agreement was f i n a l l y  worked o u t  between 
UNAM, C I E G ,  and INIP. The t r a i n i n g  program i s  now progressing w e l l  
and i s  an exarnple o f  how the  p r o j e c t  has encouraged i n t e r - i n s t i t u t i o n a l  
coope ra  ti on. 

Management and Program P lann ing  

I t  was r e a l i z e d  from the  s t a r t  by both IDRC and the p a r t i  c i -  
p a t i n g  agencies t h a t  . t h i s  was an ambitious undertaking. I n  terms o f  
management and admini s t r a t i o n ,  the  p r o j e c t ' s  successful  operat ion 
requ i red  the continuous cooperat ion o f  eleven f u l l - t i m e  researchers 
opera t ing  i n  s i x  d i f f e r e n t  research i n s t i t u t i o n s  i n  var ious pa r t s  of 
Mexi co. 

Due t o  the  s t rong p e r s o n a l i t i e s  of  t he  var ious p r o j e c t  com- 
ponents' leaders and the  lack  o f  any i n s t i t u t i o n a l  cooperat ion i n  t he  
past,  p r o j e c t  s t a f f  s t a t e d  the re  was a tendency f o r  the  d i f f e r e n t  
research groups t o  work i n  i s o l a t i o n ,  independent o f  any o the r  sub- 
p r o j e c t  experimental  a c t i v i t y .  Furthermore, t h e  o r i g i n a l  p r o j e c t  
leader ,  a lso  i n  charge o f  one o f  t h e  sub-projects , was unable t o  ge t  
along w i t h  several o t h e r  sub-pro ject  leaders and t h e i r  s t a f f .  This  
problem was 1 arge ly  so lved by having the  Advisory Committee s e l e c t  
a new p r o j e c t  leader  from one o f  t he  u n i v e r s i t i e s  who u n l i k e  the  f i r s t  
p r o j e c t  leader  was seconded t o  CONACYT on a f u l l - t i m e  bas is  t o  coordinate 
the  p r o j e c t .  

Subsequent t o  t h i s  appointment, i t  was decided by the  p r o j e c t  
leader, CONACYT, and I D R C  t h a t  i n  t he  case o f  a poss ib le  Phase I 1  f u l l  
r e s p o n s i b i l i t y  f o r  coord ina t ion  would l i e  w i t h  CONACYT r a t h e r  than the  
s c i e n t i s t  coord inator .  This has occurred i n  Phase 11, and as of A p r i l  
1977, t he  p r o j e c t  has been f u l l y  i n t e g r a t e d  i n t o  the  CONACYT s t r u c t u r e  
and an agreement has been reached between I D R C  and CONACYT t h a t  the  
ob jec t i ves  o f  Phase I 1  be more t i g h t l y  def ined and monitored by both. 

'The o rgan iza t i ona l  s t r u c t u r e  o f  t he  p r o j e c t  has remained 
i n t a c t ,  b u t  there  have been changes i n  terms o f  t he  i n s t i t u t i o n s  i n -  
volved. S h o r t l y  a f t e r  the  p r o j e c t  began, t he  Nat iona l  Sugar Comnission 
(CNIA) withdrew frorn a c t i  ve p a r t i c i p a t i o n  i n  t h e  p r o j e c t  b u t  remained 
on the  Advisory Committee i n  an observer capaci t y .  I n  p l  ace of  t he  
Sugar Commission, the  L ives tock  Research I n s t i  t u t e  ( INIP)  , a branch of  
the  M i n i s t r y  o f  A g r i c u l t u r e ,  entered a c t i v e l y  i n t o  the  p r o j e c t ,  l a r g e l y  
w i t h  the use o f  i t s  w n  funding. 

- Since i t s  i ncep t i on  i n  1970, CONACYT has been i nvo l ved  i n  the  
e labo ra t i on  o f  n a t i o n a l  d i r e c t i v e s  f o r  science and technology, and i n  



suppor t ing  research and t r a i n i n g  f o r  i n d u s t r y  and the  se rv i ce  sectors. 
Previous t o  t h i s  p r o j e c t ,  i t  possessed 1 i m i  t e d  techn ica l  capabi li ty 
f o r  s e l e c t i n g  and/or mon i to r ing  research p r o j e c t s  and l i t t l e ,  i f  any, 
involvement w i t h  the  a g r i c u l t u r a l  sec tor .  Thus, the  p r o j e c t  was some- 
what a l i e n  t o  CONACYT's s t ruc tu re .  The change o f  admin i s t ra t i on  when 
the '  new President  o f  Mexico assumed o f f i c e  i n  1976 brought  about i m -  
p o r t a n t  repercussions t o  CONACYT and consequently t o  t he  p r o j e c t .  The 
D i r e c t o r  o f  CONACYT was changed as we1 1 as a1 1 o f  i t s  t o p  management. 
The new management misunderstood the  o r i g i n a l  purposes o f  the  p r o j e c t  
and para lyzed the  movement o f  funds f o r  a pe r iod  o f  f o u r  months. As 
of Ap r i  1  1977, the  p r o j e c t  has been f u l l y  i n t e g r a t e d  i n t o  the  CONACYT 
system, by h i r i n g  a new p r o j e c t  leader  responsib le t o  CONACYT and by 
developing a new coord ina t ing  system i n  which f i n a n c i  a1 and admini s  t r a -  
t i  ve responsi b i  1  i t i e s  are exc l  us i  ve ly  p l  aced w i t h  CONACYT. Both pro- 
j e c t  and CONACYT s t a f f  have i n d i c a t e d  they f e l t  these changes improved 
the  coord ina t ion  of the  d i  f f e r e n t  p r o j e c t  components and t h a t  CONACYT's 
c a p a b i l i t y  t o  moni tor  and coordinate o t h e r  research p r o j e c t s  has been 
strengthened, although I D R C  p r o j e c t  s t a f f  be1 i e v e  i t  s t ' i l l  lacks  the  
s c i e n t i  f i  c manpower t o  adequately i n i t i a t e ,  moni tor ,  and c o n t r o l  s i m i l a r  
research p r o j e c t s  o f  t h i s  s ize .  

2.5 Admin i s t ra t i  ve and Financi a1 Problems 

While an agreement was reached between I D R C  and CONACYT i n  
e a r l y  December 1974, CONACYT ( a c t i n g  as the  s o l e  c o n t r a c t i n g  agency) 
d i d  n o t  f i n i s h  s ign ing  agreements w i t h  the  various i n s t i t u t e s  u n t i  1  
J l t l y  1975. This was the  r e s u l t  o f  n o t  having the  cooperat ion o f  CNIA 
and o f  t h e i  r eventual dec is ion  n o t  t o  p a r t i c i p a t e  i n  the  p r o j e c t .  
CNIA f e l t  t h a t  i t ,  n o t  CONACYT, should be the  so le  con t rac t i ng  agency. 

Due t o  some d i f f i c u l t i e s  i n  ob ta in ing  signed agreements f r o m  
a l l  the  i n s t i t u t e s  involved,  t h e r e  was a delay o f  s i x  months before 
a1 1 sub-pro ject  research was under way. This  i n  t u r n  l e d  t o  delay i n  
t he  purchase o f  equipment, and the  recru i tment  and t r a i n i n g  of post-  
graduate students.  Also dur ing  Phase I, t h e r e  was a four-month delay 
i n  t h e  movement o f  funds from CONACYT t o  t h e  i n s t i t u t e s .  This was a 
res u l  t o f  the then new admin i s t ra t i on  i n  CONACYT who wished t o  have 
more con t ro l  over the p r o j e c t ,  and i n  doing so, reviewed the  accounting 
procedures o f  the  i n s t i t u t e s  and made what they f e l t  t o  be, t h e  
necessary changes. It should be mentioned though, t h a t  i n  those cases 
where funds from I D R C  t o  CONACYT were del ayed , CONACYT cont inued con- 
t r i b u t i n g  funds t o  the  p r o j e c t  t o  ensure t h e  con t i nua t i on  o f  research 
i n  a1 1 o f  the  sub-projects. 

2.6 .. Nat ional  Linkages 

While two t o  the  o r i g i n a l  p a r t i c i p a n t s  dropped o u t  o f  the  pro-  
j e c t  by the  end o f  Phase I, i t  was an encouraging s i g n  t o  see t h a t  t h i s  
d i d - n o t  lead t o  the  complete breakup o f  the  p r o j e c t  and t h a t  these 
vacancies were f i  1 l e d  r e l a t i v e l y  soon by o t h e r  i n t e r e s t e d  i n s t i t u t i o n s .  



Furthermore, w h i l e  I D R C  s t a f f  f e l t  the i n s t i t u t i o n s  d i d  n o t  always 
work together  i n  Phase I as c l o s e l y  as they might  have, t h e i r  w i l l i n g -  
ness t o  s ign  an agreement f o r  an a d d i t i o n a l  two years,  under a more 
c e n t r a l i z e d  management sys tem, i nd i ca tes  a sense o f  i n t e r - i n s t i  t u t i o n a l  
cooperat ion t h a t  was n o t  present  be fore  the p r o j e c t  s ta r ted .  Fur ther-  
more, new i n s t i t u t i o n s  have expressed an i n t e r e s t  i n  t h i s  research 
area. The U n i v e r s i t y  o f  Chapingo, o the r  departments i n  UNAM, and the 
Ins  ti t u t e  o f  E l e c t r i c a l  Research ( I I E ) *  have i ndi  cated t h e i  r desi r e  t o  
work on o r  i n i t i a t e  para1 l e l  research p ro jec ts .  

Another promising demonstration o f  the i n t e r e s t  shown by o the r  
Mexi can agencies i s  t he  ongoing negot i  a t ions  w i t h  the  Nat ional  Organi - 
z a t i o n  o f  Sugar M i l  1s (ONISA) which has i n d i c a t e d  i t s  w i  11 ingness t o  
p rov i  de fi nanci a1 support  once the IDRC p r o j e c t  terminates. 

The importance o f  cont inu ing  support  f o r  t h i s  k i n d  o f  major 
i n t e r - i n s t i t u t i o n a l  research program i s  due t o  the r e a l i z a t i o n  by the  
s c i e n t i s t s  invo lved,  t h a t  the examination and development o f  the  most 
p roduct ive  system o f  sugarcane u t i  1 i z a t i  on i n  animal feeding w i  11 take 
1 onger than the  dura t ion  o f  t h e  p r o j e c t ,  and w i  11 requ i re  the cooperat ion 
o f  var ious d i s c i p l i n e s  w i t h i n  the s c i e n t i f i c  community. I D R C  s t a f f  
f e e l  t h a t  CONACYT probably prov ides the bes t  guarantee t h a t  t h i s  k i n d  
of  support  w i l l  be ava i lab le .  

2.7 Regional Linkages 

Linkages have been developed between d i f f e r e n t  count r ies  o f  
L a t i n  America, where sugarcane u t i l i z a t i o n  f o r  animal feed could be 
important.  'These l inkages have been main ly  i n  t h e  areas o f  animal 
n u t r i t i o n  and the b iochemist ry  o f  sugarcane u t i l i z a t i o n ,  and w i t h  such 
i n s t i t u t i o n s  as t h e  I n s t i t u t e  o f  Animal Science (ICA) o f  Cuba, the 
Domini can Centre o f  L i  vestock Research w i t h  Sugar Cane (CEAGANA) , and 
the Centre f o r  Research and T ra in ing  i n  Trop ica l  A g r i c u l t u r e  (CATIE) 
i n  Costa Rica. S c i e n t i s t s  f r o m  twelve count r ies  have v i s i t e d  t h i s  
p r o j e c t  and a number o f  count r ies  were present  a t  t h e  I n t e r n a t i o n a l  
Conference o f  Sugar Cane i n  Animal Product ion which was sponsored by 
the p r o j e c t  i n  Mexico on 25-27 A p r i l  1978. 

2.8 The Benef i c i  ary 

The p r o j e c t  was in tended t o  b e n e f i t  t h e  Mexican economy by up- 
grading the  p r o d u c t i v i t y  o f  beef  and mi 1 k p roduct ion  and t o  develop 
new markets f o r  the sugarcane i ndus t r y .  

. The methodology employed was n o t  i n t e n t i o n a l  l y  designed t o  
develop new technologies s u i t e d  p r i m a r i l y  f o r  the campesino o r  t he  
smal l  marginal sugarcane producer. The i d e a  was t o  devise new techno- 
l o g i e s  . . .  t h a t  would t u r n  sugarcane and i t s  products i n t o  animal feed. 

*To study the  a1 t e r n a t i  ve uses of waste gas f rom biomass fermentat ion 
i n  t he  product ion  o f  feeds and f e r t i l i z e r s .  
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The economic evaluat ions were used on ly  t o  determine the  re1 a t i v e  eco- 
nomic bene f i t s  o f  the  a1 t e r n a t i  ve uses of sugarcane a t  d i f f e r e n t  scales 
and under d i  f f e ren  t condi ti ons o f  processl ng and u t i  1  i z a t i  on, a1 ong w i  t h  
a macro desc r ip t i on  o f  the  c a t t l e  and sugar i ndus t ry .  They were n o t  
conducted t o  h i g h l i g h t  a s p e c i f i c  techno log ica l  package s u i t e d  f o r  a 
s p e c i f i c  category o f  Mexi can beef and sugarcane producers. 

The m a j o r i t y  o f  on-farm experiments t o  date have been c a r r i e d  
ou t  on l a rge  c a t t l e  farms and e j i d o s ,  and w i t h  a t  l e a s t  100 head of 
c a t t l e ,  usual l y  more. Nevertheless, techn ica l  and economic s tud ies  
are now being conducted i n  marginal areas i n  order  t o  assess e x i s t i n g  
technol ogies and the  campesi no 's  reac t i on  t o  new technol  ogies. Fur ther  
i n  t h i s  area, :[DRC i s  encouraging the  economists i nvo lved  t o  evaluate 
the  operat ions o f  t he  smal l e r  (be l ieved t o  be uneconomic) m i l l s  pre- 
s e n t l y  g r i nd ing  cane f o r  t he  sugar product ion. 

3. I D R C ' S  ROLE AND INVOLVEMENT 

Given the h i s t o r y  o f  i n s t i t u t i o n a l  i s o l a t i o n  i n  Mexico, IDRC 
s ta f f  were i n e v i t a b l y  drawn i n t o  a complicated round o f  i n i t i a l  d i s -  
cussions on the r e s p o n s i b i l i t i e s  and r o l e  o f  each o f  t he  p a r t i c i p a t i n g  
agencies i n  t h i s  p ro jec t .  CONACYT was se lec ted by t h e  i n s t i t u t i o n s  as 
the umbrel la organ iza t ion  which, using the  decisions o f  the  s tee r ing  
comni t t e e  , woul d moni t o r  and con t ro l  expendi tures . CONACY T's i nex- 
perience i n  coord inat ing  research p ro jec ts  l e d ' t o  cer ta in .  addt in is t ra t ive  
compli cat ions which were even tua l l y  s t ra igh tened o u t  as CONACYT assumed 
more r e s p o n s i b i l i t y  f o r  d i  r e c t i o n  o f  t h e  p r o j e c t .  

IDRC s t a f f  f e l t  t h a t  considerable diplomacy was requ i red  t o  
moni tor  and ensure t h a t  each i n s t i t u t i o n  stayed w i t h i n  t h e  agreed re- 
search program w i thou t  undercut t ing the  coord inat ing  r o l e  t h a t  the  
s tee r ing  committee and CONACYT were supposed t o  exerc ise.  Some of the 
p r o j e c t  s t a f f  f e l t  t h a t  IDRC should have taken a more a c t i v e  r o l e  i n  
the p r o j e c t  such as he lp ing  t o  j o i n t l y  organize and sponsor the  recent 
i n t e r n a t i o n a l  workshop. 

4. BROADER DEVELOPMENT IMPLICATIONS 

With the change i n  admin is t ra t ion  i n  1976, CONACYT i s  apparent ly 
being given an increas ing budget and mandate t o  coordinate u n i v e r s i t y  
research. 

This p r o j e c t  was unique i n  t h a t - - i t  was the f i r s t  @Search p h -  
j e c t  CONACYT had ever administered. They used t h i s  oppor tun i ty  t o  
deve.1 op a mre systemati c  method o f  moni to r ing  and audi ti ng various 
o ther  p r o j e c t s  o f  t h i s  nature.  

S i m i l a r l y ,  there may be some important  cont inu ing bene f i t s  froni 
t t t ecoopera t i on  t h a t  developed i n  t h i s  p r o j e c t  by u n i v e r s i t y  and govern- 
ment departments which have had a l ong  h i s t o r y  o f  i s01 a t i o n  and com- 
p e t i  ti on between each other .  



It may be d i f f i c u l t  t o  even tua l l y  develop a  process f o r  sugar- 
cane u t i l i z a t i o n  which t h e  small campesino w i t h  on ly  a  few head of  
c a t t l e  can u t i l i z e  b u t  t he  p o t e n t i a l  b e n e f i t s  j u s t i f y  cont inu ing  re-  
search i n  t h i s  area. Sugarcane i s  a  w ide l y  grown crop i n  t h e  t r o p i  cs 
and produces t h e  g rea tes t  amount o f  energy p e r  u n i t  o f  l a n d  of any 
w ide l y  grown crop. 

Low sugar p r i c e s  have made cane product ion  uneconomic i n  many 
areas whereas meat and m i l k  demand i s  i nc reas ing  f a s t e r  than supply, 
r e s u l t i n g  i n  a  cont inua l  increase i n  p r i ces .  



APPENDIX A 

Tra l  n lng 

Research expenses 

Travel 

Cap1 t a l  expenses 

Publication 

Suppl I es & Servl ces 

Consul tancy 

TOTAL 

Budget 

73,500 

20,070 

11.650 

36,200 

1,600 

1 3.898 

'9,000 

YEAR 1 

Actual 

45,740 

7,936 

6,316 

20,953 

- 
6,409 

4.000 

Budget and Actual Expenditures 

BY-PRODUCTS (MEXICO) 

PHASE I PHASE I 1  

% Spent 

62.2 

39.5 

54.2 

57.9 

- 
46.1 

44.4 

Budget 

83,500 

27.000 

12,300 

17,000 

1.600 

16,548 

13,500 

YEAR 2 - 
Actual 

121,392 

22,426 

21.162 

38.659 

1,145 

11,783 

57 

% Spent 

145.4 

83.1 

172.1 

227.4 

71.6 

71.2 

0.4 

Budget 

79,350 

33.750 

23,030 

44.540 

7.450 

17,022 

1,500 

206,642 

YEAR 3 

Actual 

53,212 

29,750 

22,030 

41,967 

1,950 

14,877 

- 

% Spent 

67.1 

88.2 

95.7 

94.2 

26.2 

87.4 

- 

CUMULATIVE 

Budget Actual X Spent 

236.350 220,344 93.2 
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1. THE RESEARCH PROBLEM 

1.1 . Background 

I n  comparison w i t h  Southeast Asia and Afr ica,  the t r o p i c a l  r a i n  
forests of L a t i n  America are the most heterogeneous i n  t h a t  they contain 
a large number o f  d i f fe rent  species but  a r e l a t i v e l y  low volume o f  any one 
species per u n i t  area. There are about 650 species o f  t imber known bota- 
n i c a l l y  i n  the Andean subregion and about 50 species are used comnercially, 
but  not  more than a ha1 f dozen a re  usual ly  harvested i n  any p a r t i c u l a r  
locat ion.  A very small percentage of the standing t imber volume i s  har- 
vested and much o f  the  residual  f o res t  i s  damaged o r  t o t a l l y  destroyed 
t o  c lea r  the land f o r  other uses. This deleter ious p rac t i ce  o f  removing 
only the choice species, and o f ten  u t i l i z i n g  on ly  the best logs o f  the 
t rees t h a t  are cut, 1 eaves a la rge  number o f  present ly unmarketable trees. 
The most recent assessment ind icated t h a t  less  than 0.1% o f  the t o t a l  re-  
source was e f f e c t i v e l y  u t i l  ized. I f  these fo res ts  were more completely 
and more e f f e c t i  ve ly  exploi ted,  under sound conservation p r i n c i  ples, they 
could make a f a r  greater con t r ibu t ion  t o  the economic growth o f  the Andean 
Pact countr ies. 

A simple case study ind icated t h a t  one hectare could produce 90 
cubic meters o f  p o t e n t i a l l y  i n d u s t r i a l l y  usable timber. A t  t h i s  time 80% 
o f  the volume harvested was used as fue l ,  i nd i ca t i ng  the l a rge  untapped 
potent ia l  o f  the f o res t  resources f o r  const ruct ion o f  bui ld ings,  f u r n i t u r e  
and other i n d u s t r i a l  out le ts .  This po ten t ia l  included apparently 400 
species, but  was based on ly  on knowledge concerning t h e i r  volume per 
hectare. What was no t  known, and which would provide a much be t t e r  idea 
as t o  t h e i r  t r u e  potent ia l ,  was informat ion concerning t h e i r  major wood 
charac te r i s t i cs  and propert ies as they re l a ted  t o  i n d u s t r i a l  processing. 

1 . 2  Pro ject  Devel opment 

I n  1971, the I D R C  granted f i nanc ia l  assistance t o  the Junta del  
Acuerdo de Cartagena (JUNAC) t o  undertake a ser ies of studies per ta in ing 
t o  the  s c i e n t i f i c  and technological development o f  t he  Andean Pact countries. 
One study which received high p r i o r i t y  because o f  i t s  importance i n  t he  sub- 
region concerned the f o res t r y  sector. A spec i f i c  outcome o f  t h i s  research 
was the preparation o f  f ou r  i n t e r re l a ted  pro jec ts  per ta in ing  t o  the tech- 
nological  development o f  the t r o p i c a l  f o res t  resources. The present pro--: 
posal r e f l e c t i n g  the most important o f  these projects,  aims a t  developing 
a technology f o r  u t i l i z i n g  t r o p i c a l  f o res t  species as s t r uc tu ra l  t imber 
f o r  construct ion purposes. 

The research approach and methodology t o  be fo l lowed i n  t h i s  p ro j ec t  
has been c a r e f u l l y  reviewed a t  a meeting attended by t he  representat ives o f  



the  p a r t i c i p a t i n g  l abo ra to r ies  and a small group o f  h i g h l y  competent 
f o r e s t  products experts. A1 though the p r o j e c t  was qua1 i f i e d  as ambitious , 
i t  was f e l t  t o  be soundly conceived and j u s t i f i e d  on t h e  basis o f  the  
-then present  l e v e l  o f  s c i e n t i f i c  knowledge o f  t r o p i c a l  f o res ts  and the - .  

a v a i l a b i l i t y  of q u a l i f i e d  s c i e n t i f i c  personnel. 

1.3 Object ives 

The p r o j e c t  had as i t s  broader aim, t h e  development o f  technology 
f o r  b e t t e r  u t i  1 i zat ion  o f  t r o p i  ca l  t imber. The speci f i  c ob j e c t i  ves (each 
represent ing a separate sub-project)  were to :  

a) determine phys ica l  and mechani ca l  p roper t i es  o f  se lec ted 
f o r e s t  species based on c r i t e r i a  f o r  i n d u s t r i a l  use. 
Standard methods and techniques w i l l  be used; 

b )  develop standards f o r  v i sua l  grading o f  t r o p i c a l  sawn woods; 
es tab1 i s h s t r u c t u r a l  values f o r  various grades o f  t imber; 

c )  t e s t  and design wood b u i l d i n g  elements, design tab les  and 
charts  f o r  a wide range o f  s t ruc tures ;  

d) develop e f f i c i e n t  systems o f  j o i n t i n g  and u n i t i n g  t imber 
species i n  framing construct ion;  

e )  develop s u i t a b l e  d ry ing  and preservat ion  methods; and, 

f )  determine woodworking and machining p roper t i es  o f  t r o p i  ca l  
woods. 

1.4 Recip ient  I n s t i t u t i o n  

JUNAC i s  a regional  o rgan iza t ion  represent ing the  i n t e r e s t s  o f  
f i  ve count r ies  ( B o l i  v ia, Colombia, Ecuador, Peru, and Venezuela) and i s  
responsib le f o r  i n i t i a t i n g  and/or administer ing programs and p ro jec ts  
re1 ated t o  t h e i  r s c i e n t i  fi c, techni  ca l  , and economi c development. This 
p r o j e c t  represented the f i r s t  research p r o j e c t  JUNAC had ever  been res- 
pons ib le  f o r  and both IDRC and JllNAC be l i eve  t h a t  i t  has been useful i n  
p rov id ing  JUNAC w i t h  the necessary experience t o  undertake f u r t h e r  re-  
g i  onal research work on copper, t i n ,  and a g r i  cu l  t u r a l  comnodi t i e s  , a l  1 
important  t o  the region. 

Since the Fores t ry  Service and some o f  t h e  f i v e  count r ies  were -. 
n o t  equipped and d i d  n o t  have the s t a f f  t o  c a r r y  o u t  a l l  t h e  research, 
they had the  work performed through cont rac ts  t o  u n i v e r s i t i e s  possessing 
f o r e s t  products research f a c i l i t i e s  o r  a l abo ra to ry  f o r  the t e s t i n g  o f  
mater ia ls .  The i n t e n t i o n  was t o  use e x i s t i u g  f a c i l i t i e s  as much as 
possib le.  Most o f  t he  B o l i v i a n  t r i a l s  were o r i g i n a l l y  going t o  be c a r r i e d  
o u t  i n  Peru because B o l i v i a  had no f o r e s t r y  research f a c i  li t i e s .  But  
dur ing the p ro jec t ,  the government constructed a l abo ra to ry  enab l ing  re- 
searchers i n  B o l i v i a  t o  perform the m a j o r i t y  o f  t h e i r  respect ive  research 
tri a ls  . 



2. PROJECT PERFORMANCE 

2.1 Research Program 

The research program was c a r r i e d  ou t  e n t i r e l y  by t h e  research 
workeps o f  t h e  sub-region. I n  a l l ,  more than 60 pro fess iona l  man-years - 
were spent on the  execution of t h e  p ro jec t .  The research on t imber grading 
and t imber design was an e n t i r e l y  new a c t i v i t y  f o r  t h e  l a b o r a t o r i e s  o f  the  
sub-region and new s t a f f  were r e c r u i t e d  speci f  i c a l  l y  f o r  these two sub- 
p ro jec ts  . 

The various i n s t i t u t e s  invo lved i n  t h e  p r o j e c t  are: 

UNA : - Universidad Nacional Agraria, La Molina, Peru 
Fores t ry  D i v i s i o n  - M i n i s t r y  o f  Ag r i cu l tu re ,  Lima, Peru 
PREVI : - JUNAC's Regional Laboratory, Lima, Peru 
UNI: - Universidad Nacional de Ingeniera, Lima, Peru 
CDF: - Centro de Desarrolo Foresta l ,  La Pat, Santa 

Cruz , Bol i v i a  
UMASA : - Uni versidad Major de San Andres , La Paz, 

B o l i v i a  
UCQ: - Universidad Centra l  de Qui to ,  Ecuador 
Fores t ry  Serv ice - M in i  s t r y  o f  Ag r i cu l  ture,  Qu i to ,  Conocoto, 

Ecuador 
LABONAC: - Fores t ry  Products Laborator ies,  M in i s  t ry o f  

Ag r i cu l tu re ,  now a t  the  M i n i s t r y  o f  Environment, 
Merida; Venezuela 

UNM: - Universidad Nacional de Medell i n ,  Colombia 
UDB: - Uni versidad D i  s t r i  t a l  de Bogota, Colombia 
UNB : - Universidad Nacional de Bogota, Colombia 

Due t o  the  complexity o f  t h i s  p r o j e c t  both i n  terms o f  i n s t i t u t i o n s  
and personnel involved, and t h e  d i v e r s i t y  o f  t o p i c s  and a c t i v i t i e s ,  t h e  con- 
t r a c t i n g  c o m i t t e s  organized the  p r o j e c t  i n t o  two main groups: 

a )  A c t i v i t i e s  c a r r i e d  ou t  by each country and t h e i r  se lected 
i n s t i t u t i o n s ,  under the  coord inat ion  and advice o f  JUNAC. 

i ) Physical -mechanical p roper t ies  

i i ) Drying and presenta t ion  
iii) Workab i l i t y  

i v )  J o i n t s  

b) A c t i v i t i e s  c e n t r a l l y  c a r r i e d  o u t  by JUNAC w i t h  the  p a r t i c i p a t i o n  
o f  counterpar t  members from each country. 

.. 

i) Design 
i f )  Grading 

F igure  1 i l l u s t r a t e s  t h e  organ iza t iona l  s t r u c t u r e  o f  t h e  p ro jec t .  





2.2 Technical Achievements 

Technical r esu l t s  o f  the p re jec t  have been presented i n  seven 
major-documents along w i t h  apparently f o r t y  technical  papers and 
notes produced as a r e s u l t  of the various p ro jec t  experiments. A l l  twen ty  
species per country have been tested and a1 1 o f  t h e i r  i n d u s t r i a l  proper- 
t i e s  have been i den t i f i ed .  The fo l low ing  i s  a sumnary o f  r esu l t s  from 
each o f  the i n d u s t r i a l  sub-projects. 

a )  Physical and Mechanical Propert ies 

The resu l t s  obtained are not  e n t i r e l y  comparable, since i t was 
never agreed upon t o  u t i l i z e  one spec i f ic  s i ze  of specimen f o r  tes t ing.  
As a resu l t ,  ce r t a i n  adjustment r a t i o s  had t o  be employed i n  order t o  
come up w i th  "standard resul ts."  

For ce r t a i n  species i t  was found t h a t  st rength values were con- 
s iderably lower than was hypothesized given t he i  r densi ti es. What i s  o f  
s ign i f icance though, are the high cor re la t ions  (o f ten  as high as 0.90) 
between the spec i f i c  g rav i t y  and most mechanical propert ies f o r  those 
species whose densi t ies approximate the  mean (0.4-0.6). The s ign i f icance 
l i e s  i n  the increased a b i l i t y  t o  develop a simple grading r u l e  f o r  a much 
l a rge r  number o f  species than have been u t i l i z e d  i n  the past. This i n  
t u r n  should r e s u l t  i n  a more intense c lear ing  o f  a given f o res t  area i n 
place o f  the previous system o f  se lec t ing on ly  a few species w i t h i n  the 
same given area. 

b )  Grading 

Beam and column tes t i ng  have taken place i n  a l l  laborator ies,  
and i t  appears t h a t  the resu l t s  are s u f f i c i e n t  t o  be r e l i a b l e  f o r  the 70 
species tested. 

A new and much simpler grading r u l e  o f  se lec t  o r  re jec t ,  known as 
the "Sistema Andi no de Classi f icacion para Madera Estructural  ,'I was 
developed. This i s  an exc i t i ng  development i n  t h a t  i t  i s  not  a complex 
system but consultants used i n  the p ro j ec t  be1 ieve i t  i s  completely sa t i s -  
fac to ry  fo r  construct ion end use purposes o f  t r op i ca l  woods i n  the Andean 
Pact countr ies. 

It i s  important t o  emphasize t h a t  previous t o  t h i s  project ,  there 
has never been a standard grading r u l e  f o r  the t r o p i c a l  t imbers of the 
region f o r  use i n  construct ion w i t h i n  the region. The on ly  grading ru l es  
previously appl i e d  t o  those f o r e s t  species were those o f  fo re ign  businesses, 
the species being graded f o r  use i n  those fo re ign  countr ies only. 

c) Design 

The major e f f o r t  i n  t h i s  area has been t o  determine parametri c 
values f o r  i ndus t r ia l  species f o r  use i n  the bu i l d i ng  o f  basic wooden 
structures.  The engineering data der ived from the  p ro jec t  has been i n -  
corporated i n t o  p w r i t t e n  ' manual along w i t h  i ns t r uc t i ons  on how t o  design 



and. b u i l d  basic wooden structures.  A complementary pub l i ca t ion  ca l  l e d  t he  
CARTILLA, includes a glossary which defines a comnon vocabular of terms 
used-in wood construct ion which had previously var ied r+ n eac o f  the f i v e - =  
Andean Pact countraies. This l a t t e r  pub l i ca t ion  w i l l  be c i r cu la ted  thmugh- 
out  most o f  L a t i n  America. 

d) Jo in ts  

Although a l l  t es t i ng  on j o i n t s  has now been com leted, major 
delays were experienced i n  Peru (due t o  a t ranspor t  problem ! and i n  Colombia 
(due t o  a shortage o f  funds) and the analysis o f  the resu l t s  have no t  y e t  
been compl eted. 

Test r esu l t s  are being analyzed a t  JUNAC t o  determine cor re la t ions  
between d i f f e r e n t  variables; f o r  example, spec i f i c  g r a v i t y  and species 
a b i l i t y  t o  r e s i s t  double-shear loads appl i ed  t o  na i l ed  and bo l ted connections. 
This work i s  expected t o  be completed by mid 1978. Once again, the s i gn i -  
f icance o f  obtain ing r e l i a b l e  co r re la t ions  i s  t h a t  they a re  the  basis f o r  
developing a simple guide i n  se lec t ing  timbers f o r  spec i f i c  end use pur- 
poses, wi thout  regards t o  t h e i r  species. 

e) Drying and Preservation 

Natural a i r -d ry ing  tes ts  indicated t h a t  a moisture content o f  
20 per cent (normal f o r  storage) can be achieved i n  15 t o  20 days f o r  the 
ma jo r i t y  of the  105 species tested. I n  a1 1 cases, t he  problem o f  warp was 
more serious than surface o r  end checking. 

Tests based on k i l n  dry ing showed t h a t  110 t o  150 hours are gene- 
r a l l y  o r  always required t o  achieve a 20 per cent moisture content. This 
represents a dry ing t ime o f  4.6-6.3 days, approximately one-th i rd o f  the 
t ime required f o r  a i r  dry ing but  k i l n  dry ing i s  much more expensive than 
natura l  a i r  drying. However, i t  was f e l t  by p ro j ec t  personnel t h a t  the 
study on k i l n  dry ing was j u s t i f i e d  s ince samples were ava i lab le  for  t es t i ng  
i t  was less expensive t o  conduct them a t  the  t ime than have t o  run a com- 
p l e t e l y  separate p ro jec t  on t h i s  subject  matter  sometimes i n  the future. 
Furthermore f o r  ce r t a i n  non-structural  purposes, such as use i n  f u rn i t u re  
manufacturing, k i  1 n dry ing i s  pre fer red and i s economically sound given 
the  high pr ices f o r  the end product. 

The process o f  forced a i r -dry ing has no t  y e t  been studied. This 
would be a l i k e l y  t op i c  f o r  a proposed Phase I 1  o f  the p ro jec t  since i t  
appears t h a t  forced a i r ' d r y i n g  i s  technolog ica l ly  and economically more 
su i ted t o  m i l  1 operators than k i l n  drying. 

I n  the  preservation experiments many o f  the species tested d i d  
not  have a d i s t i n c t  heartwood. Some others showed a c l ea r  d i f f e r e n t i a t i o n  
between sapwood and heartwood. Abso rp t i on  and penetrat ion c l a s s i f i c a t i o n  
are being standardized t o  be appl ied un i formly  throughout the region. The 
experiments have shown t h a t  r e l a t i v e l y  few species o f  t r o p i c a l  hardwoods 



have a  h igh  natura l  res is tance t o  damage by insec ts  making i t  important  
t o  know what preservat ion techniques can be app l i ed  before  us ing various 
species as s t r u c t u r a l  t imber.  

f )  Workab i l i t y  

Results show c o r r e l a t i o n s  between s p e c i f i c  g r a v i t y  and work- 
abi  1  i t y  proper t ies  s imi  1  a r  t o  those found between spec i f i c  g r a v i t y  and 
the  various mechanical p roper t ies .  For example, r a t i n g s  fo r  mechanical 
s t ress  can be used t o  grade a  sample o f  t imber i f  i t s  s p e c i f i c  g r a v i t y  
i s  approximately 0.40-0.60, w i t h o u t  regard t o  t h e  ac tua l  species, keeping 
i n  mind s i m i l a r  q u a l i f i c a t i o n s  o f  r e s u l t s  o f  f u l l  s i z e  species samples as 
was the  case w i t h  the  mechanical p roper t ies .  

Given t h i s  i n fo rma t ion  i t  w i l l  now be poss ib le  t o  develop o r  design 
t o o l s  t h a t  are s u i t a b l e  fo r  cu t t i ng ,  planing, e t c .  s p e c i f i c  species o r  
group o f  species (grouped according t o  a  s imi  1  a r  c h a r a c t e r i s t i c  o r  property)  
by t h e  m i  1  1  operators. 

Thus i n  rece iv ing  t h e  techn ica l  r e s u l t s ,  IDRC s t a f f  f e e l  t h a t  the  
p r o j e c t  has made an except ional  accomplishment i n  managing t o  i d e n t i f y  a l l  
the  c h a r a c t e r i s t i c s  o f  an a d d i t i o n a l  100 t r o p i c a l  species and by using 
s i g n i f i c a n t  c o r r e l a t i o n s  t o  considerably ease c l a s s i f i c a t i o n  and hence ease 
o f  u t i  1  i za t ion  f o r  d i f f e r e n t  purposes. 

However, f u r the r  research beyond t h a t  envisaged i n  t h i s  p r o j e c t  
w i l l  be requ i red  t o  ensure t h a t  t h i s  in format ion i s  f u r t h e r  analyzed and 
add i t i ona l  in format ion  c o l l e c t e d  t o  a l l o w  small m i l l  owners t o  r e a d i l y  use 
t h i s  i n  t h e i r  m i  11 operat ions.  

Work o f  t h i s  k i n d  has a l ready begun i n  t h a t  data from a l l  sub- 
p ro jec ts  i s  being fed i n t o  a  cen t ra l  computer a t  JUNAC. Various standard 
computer programs are  being used i n  order  t o  determine values f o r  t he  pre- 
v ious l y  mentioned c o r r e l a t i o n s  and t o  come up w i t h  more r e l i a b l e  r e l a t i o n -  
ships between d i f f e r e n t  var iab les .  P r o j e c t  personnel and consu l tan ts  ho ld  
d i f f e ren t  opin ions as t o  t h e  s i g n i f i c a n c e  o f  the  c o r r e l a t i o n s  between spe- 
c i  fi c g r a v i t y  and the  mechanical and workabi 1  i ty proper t ies .  The reason 
f o r  t h i s  i s  t h a t  ac tua l  t e s t i n g  on f u l l - s i z e  species samples has been 
minimal and t h a t  the  c o r r e l a t i o n  values found i n  the  manual a re  based on 
( t e s t i n g  a  small p e r f e c t  p iece o f  wood f r e e  o f  a1 1  defec ts )  smal l -s ize  
samples only, and when "adjusted", may n o t  be v a l i d  fo r  ac tua l  s t r u c t u r a l  
end uses. Recent work on f u l l  s i z e  species have resu l ted  i n  lower value 
c o r r e l a t i o n s  f o r  s imi  1  a r  re la t i onsh ips ,  opposi te t o  what was hypothesized. 
This, some consu l tan ts  s ta te ,  i s  a  f u r t h e r  bas is  f o r  cau t ion  i n  us ing r e s u l t s  
i n  t h e  manual, as grading ru les .  .. 

2.3 I n s t i t u t i o n a l  and Personnel Development 

Previous f o r e s t  products research o f  t he  reg ion  has usua l l y  n o t  
been comparable due t o  a  l ack  o f  standard t e s t i n g  methodology. Furthermore, 
most research has been conducted by u n i v e r s i t i e s  o r  by i n s t i t u t i o n s  c l o s e l y  



associated w i t h  u n i v e r s i t i e s ,  which has resu l ted  i n  most of t h e  work 
being of a h i  ghlv academic matter ,  l i t t l e  i n  the  area o f  app l ied  tech- 
nology. Through t h i s  - p r o j e c t  .JCMqC has  been ablle..to-achieve a uni form 

-methodology amongst research i n s t i t u t i o n s  from f i  ve count r ies  as we1 1 - 
as i n i t i a t i n g  a bas ic  i n f r a s t r u c t u r e  f o r  app l ied  research i n  fo res t  
technology. 

I n  Phase I, JUNAC was n o t  i n t e r e s t e d  w i t h  the  c rea t ion  o f  new 
f o r e s t  research i n s t i t u t e s  f o r  t h e i r  own sake, b u t  r a t h e r  w i t h  the 
r a t i o n a l i z a t i o n  o f  research resources already present  i n  the region. 
I t  has incorporated almost a l l  i n s t i t u t e s  and agencies dea l ing  w i t h  
f o r e s t r y  research i n t o  the  p r o j e c t  and has attempted t o  mainta in 
e f f e c t i  ve coordinat ion.  I n  terms o f  government p a r t i c i p a t i o n ,  JUNAC 
has focused most of i t s  a t t e n t i o n  on t h e  M i n i s t r i e s  of Ag r i cu l tu re ;  
b u t  i t  i s  hoped t h a t  i t  can now e f f e c t i v e l y  i n v o l v e  the  various Minis- 
t r i e s  o f  Housing i n  each country i n  order  t o  extend the  p r o j e c t ' s  
r e s u l t s  t o  various intended benefi c i  a r ies .  

There was considerable concern when JUNAC proposed t h a t  a new 
research labora tory  f o r  t imber  grading and design be b u i l t  i n  Lima, 
Peru. The reason fo r  t h i s  was due t o  an on-going s t r i k e  a t  t he  
Un ive rs i t y  i n  Peru where t h i s  research was t o  be conducted and i t  was 
f e l t  t h a t  the s t r i k e  and/or r e l a t e d  issues would i n t e r f e r e  w i t h  re- 
search operat ions. I t  d i d  cos t  $6000 more t o  bui  1 d than r e n t  b u t  there 
are now permanent f a c i l i t i e s  f o r  f u r t h e r  research. It should be noted 
a lso  t h a t  i n  c e r t a i n  instances the  p r o j e c t  s t a f f  decided t o  b u i l d  
speci a1 equipment by purchasing separate components and assembling 
them themselves. They have reduced the  cos t  considerably and have s e t  
up three pieces o f  imaginat ive and innova t i ve  equipment which provide 
a g rea t  deal o f  v e r s a t i l i t y  f o r  t imber engineer ing research. 

:[DRC and p r o j e c t  s t a f f  have been encouraged t o  see the increased 
emphasis placed on wood technology as a separate s e c t o r  w i t h i n  various 
Nat ional  Forest  Agencies s ince the  s t a r t  o f  t h i s  p r o j e c t .  This i s  re- 
f l e c t e d  mainly by the  budget increase f o r  t he  execut ion of t h i s  p r o j e c t ,  
and by the fac t  t h a t  B o l i v i a  now has a f o r e s t  research labora tory  where 
none e x i s t e d  before, and Ecuador which had possessed plans t o  bui  1 d 
fo res t  research f a c i l i t i e s  have now completed const ruc t ion  as a r e s u l t  
of the c a t a l y t i c  e f f e c t  o f  t h i s  p r o j e c t .  

'There has been almost no formal t r a i n i n g  undertaken b u t  a con- 
s i  derable enhancement o f  s c i e n t i  f i c capabi 1 i ty as a r e s u l t  of having 
the  "weaker" s c i e n t i s t s  backed up i n  t h e i r  research work by t h e  more 
experienced capable s c i e n t i s t s  i n  t h e  region. Approxi mately 40 scien- 
t i s  t s  and technic ians have been t r a i n e d  i n  t h i s  manner, 15 of them .. 
p a r t i c i p a t i n g  i n  an i n t e n s i v e  s h o r t  course on t imber  c l a s s i f i c a t i o n  
g iven i n  Guyana. The remaining 25 have'parti c ipa ted i n  courses and 
seminars provided through: 

a) f o res t r y  experts f r o m  p a r t i  c i  p a t i  ng non-Andean Pact countr ies; 

b) t ra inees at tendir lg  s h o r t  i n t e n s i v e  t r a i n i n g  courses he1 d a t  
the  research 1 abora to r i  es ; and, 



c)  JUNAC sponsored seminars f o r  trainees t h a t  introduce them 
t o  new topics concerning fo res t ry  technology. 

2.4 Management and Program Planning 

The p ro j ec t  was administered a t  the sub-regional l eve l  by a 
"Contracting Comnittee" which was t o  be responsible t o  the Junta del 
Acuerdo de Cartagena and would be composed o f  representat ives of each 
of the pa r t i c i pa t i ng  countr ies. A nat ional  comni t t ee  was se t  up i n  
each country i n  order t o  keep po l i cy  makers and po ten t ia l  users o f  the 
research resu l t s  informed about the progress of the  pro jec t .  These 
c m i  t tees were composed o f  government o f f i  c i  a ls  and o f  representat i  ves 
o f  indust ry ,  trade, and professional associations. 

The Contracting Comni t t ee  i s  p r ima r i l y  a p o l i t i c a l  body whose 
main funct ion was t o  get i n i t i a l  government f i nanc ia l  support, and 
1 a te r  t o  have t h i s  support increased. I t  has been very successful i n  
t h i s  task. Representatives from each of the f i v e  countr ies who s i t  i n  
the Contracting Comnittee voted an increase i n  funds f r o m  each country 
t o  al low the research program t o  be speeded up when i t  became evident 
tha t  the object ives would no t  be achieved by the o r i g i n a l  deadline. 
The member countr ies have also given JUNAC permission t o  spend $150,000 
f r o m  general JUNAC funds t o  carry on the program now t h a t  IDRC funding 
under the f i r s t  phase has been used up. The Contract ing Comnittee has 
a1 ready approved member country cont r ibut ions o f  $379,000 f o r  continued 
research and development i n  a planned second phase, although discussions 
w i t h  IDRC on a possible cont inuat ion o f  IDRC support have not  been 
completed. 

This Comnittee has been ac t i ve  since the  i n i t i a t i o n  o f  the 
project ,  hold ing meetings every s i x  months t o  deal w i t h  management 
problems such as s t a f f  recru i  ti ng , purchase o f  equi pment , organi z a t i  onal 
tasks, as we1 1 as the coordination and planning of technical  and adminis- 
t r a t i  ve a c t i v i t i e s .  The 1 a t t e r  funct ion has been very important since 
every meeting o f  the Contracting Comni t t e e  discusses a repor t  on a l l  
a c t i v i t i e s  ca r r ied  out by JUNAC i t s e l f  and by each p a r t i c i p a t i n g  country. 

At the technical coordinat ing leve l  , a s c i e n t i s t  was chosen 
f r o m  one o f  the pa r t i c i pa t i ng  i n s t i t u t i o n s  t o  ac t  as technical  coordi - 
nator  f o r  each o f  'the sub-pro jec ts .  As could be expected, a serious 
management problem stemned f r o m  a lack o f  establ ished communication 
channels which hampered some o f  the coordinat ing and evaluat ion 
a c t i  v i  t i e s  , especi a1 l y  when one v i s i t e d  the d i  f f e r e n t  components of the 
pro jec t .  Due t o  the large and diverse composition o f  personnel, some 
personal i ty  clashes had t o  be resolved by the Pro jec t  Manager and the 
Contract ing Comni t tee.  



2.5 Admin is t ra t i  on and Financi a1 Problems 

There were fi nanci a1 and admi n i  s t r a t i  ve compl i cat ions between 
IDRC and JUNAC and between JUNAC and the  nat iona l  i n s t i t u t i o n s  involved. 

The most ev ident  operat ional  problem has been the delqy of 
nat iona l  funding i n  some countr ies, due 1 arge ly  t o  bureaucrat i  c  b o t t l e -  
necks. This has o f ten  postponed t h e  cont rac t ing  o f  personnel and some- 
what l i m i t e d  t h e  time ava i lab le  t o  conduct experiments. Another major 
problem, and one which delayed the s ign ing  of an agreement between 
JUNAC and IDRC,  was the  quest ion o f  who would ho ld  the patent  r i g h t s  
i n  the  event t h a t  a new idea o r  process was developed i n  t h i s  p ro jec t .  
JUNAC d i d  not  agree w i t h  IDRC's p o l i c y  r e t a i n i n g  possession o f  patent  
r i g h t s .  A compromi se was arranged whereby JUNAC woul d hol  d patent  
r i g h t s  i n  the Andean Pact countr ies on ly ,  n o t i f y i n g  IDRC w i t h i n  s i x  
months a f t e r  JUNAC decided t o  i n i t i a t e  a patent  app l i ca t ion  f o r  any 
p r o j e c t  i dea  o r  process. 

The purchase o f  equipment caused consi derable de1 ays. The 
actual  cos t  o f  equipment was 60 p e r  cent h igher  than the o r i g i n a l  es- 
t imate,  r e s u l t i n g  from i n f l a t i o n  which occurred dur ing delays i n  or-  
dering. The changes made t o  the o r i g i n a l  equipment r e f l e c t e d  more 
r e a l i s t i c a l l y  the  p r o j e c t  needs. 

As a r e s u l t  of the  compli cat ions,  IDRC staff,.barte: concl uded- a 
&kough:tbat a p r o j e c t  ? o f  t h i s ' s i z e  and invo! v$ngg' th is  many p a r t i c i p a n t s  
requi  res very speci f i c gui d e l i  nes and a thorough review w i  t h  the 
r e c i p i e n t  o f  h i s  r i g h t s  and ob l i ga t ions  before the p r o j e c t  becomes 
operat ional .  This c o ~ ~ l d  help t o  reduce the delays i n  s ign ing  o f  agree- 
ments among a1 1 p a r t i  c i  partts and improve coordinat ion o f  research time- 
tables f o r  a l l  the sub-projects. 

2.6 Nat ional  L i  nkages 

Pro jec t  s t a f f  f ee l  t h a t  t h i s  p r o j e c t  has been most successful 
i n  s t i m u l a t i n g  the i n t e r e s t  and commitment o f  t h e  governments o f  the 
region, as demonstrated by increased f i n a n c i a l  support t o  the  p r o j e c t  
and by the development o f  programs t o  increase the const ruc t ion  of 
wooden housing i n  some countr ies.  The Peruvian Government has ins -  
t r u c t e d  insurance companies t o  provide insurance f o r  wood housing , and 
i n  Ecuador, the M i n i s t r y  of Agr i cu l tu re  has jo ined  w i t h  the I n s t i  t u t o  
Ecuatorian and the Banco de V i  vienda t o  provide f i nanc ing  and techn ica l  
support f o r  the development o f  wooden houses. 

IDRC s t a f f  and consultants have been impressed w i t h  the  success 
t h e  p r o j e c t  has had i n  s t i m u l a t i n g  t h e  i n t e r e s t  and involvement o f  the 
f a c u l t i e s  o f  engineering and a rch i tec tu re  i n  the  u n i v e r s i t i e s .  Seven 
u n i v e r s i t i e s  have been d i r e c t l y  involved,  w i t h  several a c t i v i t i e s  under- 
taken t h a t  are complementary t o  b u t  independent o f  the pro jec t .  One 
example i s  a one-hour f i l m  produced by s i x  students f r o m  t h e  Facul ty  of 
Agr i cu l tu re  a t  the Uni ve rs i  dad Central i n  Q u i t o ,  Ecuador, showing the 
various a c t i v i t i e s  o f  t h e  p r o j e c t  f rom c u t t i n g  o f  t h e  t imber i n  the  
f o r e s t  through t o  t h e  b u i l d i n g  o f  wood houses. 

. . ./E-11 



To date, the p ro jec t  s ta f f  have had l i t t l e  involvement w i t h  the 
1 umber indust ry  other than responding t o  requests f o r  information f r o m  
various sawmills. I t  was hoped t h a t  the employment of two p r i va te  i n -  
dustry consultants would ensure t h a t  the problems and i n te res t s  of the'- 
indust ry  would be taken i n t o  account during the pro jec t .  However, both 
these p ro j ec t  employees proved unsat isfactory because o f  t h e i r  apparent 
lack of competence and c o n f l i c t  o f  i n t e r e s t  w i t h  t h e i r  p r i va te  businesses 
and they were dropped from the pro jec t .  The p ro j ec t  object ives d i d  no t  
inc lude any plans for a close involvement o r  co l laborat ion w i t h  the i n -  
dustry, a1 though i t  was planned t o  undertake a sawmil 1 survey on the 
s ize,  production capacity , machinery and personnel of each m i  11 , the 
species being cut, the character is t ics  and comnon defects of each 
species and the method o f  species i d e n t i f i c a t i o n  used i n  t h e  sawmills. 
This survey was t o  be car r ied  out  by each member country bu t  only Peru 
provided a r e l a t i v e l y  complete p ic ture .  It was d i f f i c u l t  f o r  the re- 
search s t a f f  i n  o ther  countr ies t o  carry ou t  a comprehensi ve survey on 
the sawmil 1s which tend t o  be i n  i so l a ted  areas. S im i l a r l y  w i t h  the 
cons t ruct i .on indust ry ,  only a small unpublished survey was car r ied  out 
i n  Lima on the cost o f  housing and a v a i l a b i l i t y  o f  1 umber products. 

The f o res t r y  research laboratory i n  Venezuela brought i n  a num- 
ber  of m i l l  operators t o  show them the work undertaken i n  the project .  
The m i  11 owners were very in te res ted  and wanted the resul  t s  t o  be 
promoted although they f e l t  t h a t  the p ro j ec t  suggestions were too com- 
p l i ca ted  and they would be able t o  u t i l i z e  only 25 per cent t o  30 per 
cent o f  s t a f f  recommendations. The Venezuelan p ro j ec t  personnel are 
cont inuing these per iod i  c meetings w i th  indus t ry  representat i  ves. 

2.7 Benef ic iary 

The p ro j ec t  proposal was based on the evidence t h a t  on ly  a 
very small proport ion o f  the f o res t r y  resources o f  the Andean Pact 
countr ies were being u t i  1 i zed, whi 1 e o ther  construct ion materi a1 s were 
extremely expensive and the supply o f  housing a t  a l l  income leve ls  was 
inadequate and becoming an increas ing ly  serious problem i n  these 
countries. 

It was assumed tha t  increasing the  u t i l i z a t i o n  o f  these forest  
resources woul d prov i  de benefi  t s  t o  both the producers and consumers 
i n  terms o f  increased employment and output, and a reduct ion i n  cons- 
t r uc t i on  materi a1 costs. One unpublished study car r ied  out  i n  t h i s  
p ro j ec t  ind icates t h a t  the ne t  b e n e f i t  on employment leve ls ,  cap i ta l  
requi rements and cost o f  construct ion woul d be p o s i t i v e  Prom increasing 
lumber use i n  construct ion a t  the expense o f  cement and s tee l .  The -. 
forest  products indust ry  has a lower cap i t a l  and a h igher  employment 
requirement per  do1 l a r  o f  output  than e i t h e r  the s tee l  o r  cement i n -  
dustr ies so t h a t  an increase i n  the propor t ion o f  lumber used i n  the  
construct ion indust ry  by 10 per  cent would r e s u l t  i n  approximately a 
20 per  cent increase i n  n e t  employment and wages whi le there would be 
a s l i g h t  decl ine i n  the value o f  output  from the const ruct ion indust ry  
i nd i ca t i ng  t h a t  wood products are cheaper than e i t h e r  cement o r  s tee l .  



Another study c a r r i e d  o u t  i n  1974 i n  Lima i n d i c a t e d  f o r  those i n  middle 
income brackets, wood houses of comparable q u a l i t y  t o  cement houses had 
approximately the same cost. However, cement and s t e e l  p r i ces  have -= 

been increas ing r a p i d l y  w h i l e  there  appears t o  be considerable poten- 
t i a l  fo r  reducing uni t p r i  ces of f o r e s t  products i n  the  region. 

While there has been some increase i n  the number o f  1 arge i n -  
tegra ted m i l  1s producing veneer, plywood, f i breboard o r  p a r t i c l e  board 
i n  the  region, by f a r  the  l a r g e s t  p ropor t i on  of ou tput  (around 60 pe r  
cent) comes from the  several thousand small  sawmil ls producing l e s s  
than 15 cubic meters o f  t imber  p e r  day. Most o f  these m i  11s are 10- 
cated i n  i s o l a t e d  areas c lose t o  t h e  f o r e s t  resources where few a l -  - 
te rnate  employment oppor tun i t i es  e x i s t .  While there  i s  no accurate 
i n fo rma t ion  on the number o f  these small  m i  11s and t h e i  r e f f i  c iency , 
the in fo rmat ion  t h a t  does e x i s t  i nd i ca tes  t h a t  they are i n e f f i c i e n t  
i n  both the  u t i l i  za t ion  of the surrounding f o r e s t  and wast ing much o f  
the p o t e n t i a l  value of the  wood m i l l ed .  Most m i l l s  u t i l i z e  less  than 
s i x  o r  seven species so t h a t  wood c u t t i n g  i n  any one area i s  very 
s e l e c t i v e  and more c o s t l y  than i t  would be i f  the m i  11s could u t i l i z e  
more species i n  the imnediate v i c i n i t y  o f  the  m i l l s .  Fores t ry  
o f f i c i a l s  i n  the region f e l t  t h a t  a change i n  opera t ing  p r a c t i c e  to -  
wards a more i n t e n s i v e  method o f  c l e a r i n g  would take a major promo- 
t i o n a l  e f f o r t  and some assistance f r o m  t h e  government i n  o rde r  t o  over- 
come the res is tance o f  m i  11 owners and operators us ing t h e  t r a d i t i o n a l  
system o f  f o r e s t  cu t t i ng .  Add i t iona l  machinery would probably be re- 
q u i r e d  i n  many o f  the  m i l l s ,  b u t  governments o f  t h e  req ion are now 
p rov i  d ing assi stance t o  t h e  saw m i  11s a1 1,owi ng them t o  purchase new 
equipment. . I n d i  v iduals i n  both government f o r e s t r y  departments and 
indus t ry  f e l t  t h a t  small  sawmil ls would gradua l ly  be forced out  of 
business by 1 arge i n t e g r a t e d  operat ions whi ch woul d produce a d i  vers i  t y  
o f  products f o r  the const ruc t ion  i n d u s t r y  and who would be more res- 
ponsib le than the  small sawmil ls i n  main ta in ing  f o r e s t  resources and 
avoid ing wapton dest r u c t i  on o f  t h e  envi  ronment. 

While there  i s  a promis ing market f o r  increas ing the  use o f  
wood f o r  i n d u s t r i a l  and commercial purposes such as warehouses, 
wharves, p la t fo rms , etc .  , t h e  housing market o f f e r s  by f a r  the  g rea tes t  
p o t e n t i  a1 f o r  increas ing the  reg ion 's  u t i  li zat ion  o f  wood. Government 
est imates by each o f  the  f i v e  governments i n  the Andean Pact, prepared 
between 1966 and 1970, i n d i c a t e d  t h a t  the combined shortage o f  accept- 
ab le  housing i n  the  reg ion was approximately 4.5 mi 1 l i o n  un i t s .  As 
a r e s u l t ,  each o f  the f i v e  Andean Pact governments has assigned h igh  
p r i o r i t y  t o  expanding the supply o f  housing, and housing m i n i s t r i e s  
have been created o r  expanded w i t h  increased government funds. 

The use o f  wood i n  housing has been extremely 1 i m i  t ed  through- 
o u t  Central  and South America, w i t h  t h e  except ion of B e l i z e  and the  
Guyanas. P r o j e c t  s t a f f  p o i n t  t o  these two exceptions t o  i l l u s t r a t e  
t h e i r  b e l i e f  t h a t  the choice o f  housing mater i  a1 used i n  the  reg ion 
has been heav i l y  i n f l uenced  by t h e i r  d i f f e r e n t  p o l i t i c a l  h i s t o r i e s  and 
t r a d i t i o n s  r a t h e r  than by any inhe ren t  u n s u i t a b i l i t y  o f  wood fo r  
housing. They be l i eve  there  i s  a s t rong consumer res is tance t o  the  use 



o f  wood i n  housing which must gradual ly be overcome by government 
ac t ion and by bui l d i ng  very a t t r a c t i v e  model wooden housing which the 
middle and upper income comnunity w i l l  accept. P ro jec t  personnel - 
bel ieve t h a t  the acceptance o f  wooden housing by upper income groups 
would eventual ly  encourage low income consumers t o  accept the use of 
wood i n  t h e i r  housing. 

Given the cost  o f  wood, and the ready a v a i l a b i l i t y  o f  o ther  
mater ia ls,  i t  i s  un rea l i s t i c  however, t o  expect t h a t  wooden houses 
could replace present housing mater ia ls for  the lowest income groups 
i n  the ru ra l  areas. With a reduction i n  the cost  o f  wood and an i n -  
crease i n  i t s  a v a i l a b i l i t y ,  i t  may be possib le t o  increase the pro- 
por t ion  o f  wood used i n  housing f o r  lower income groups bu t  i t  could 
no t  replace the adobe, t i l e  thatched straw o r  palm leaves and bamboo 
present ly used i n  the region. 

Any increase i n  the  a v a i l a b i l i t y  i n  wood products i s  l i k e l y  t o  
be of greatest bene f i t  t o  middle income o r  lower fncome government and 
1 arge company employees , many o f  whom have inadequate housing. The 
Government o f  Venezuela has establ ished minimum housing standards, i n -  
c l  udi ng a minimum f l o o r  space of 56 sqoare meters for  new government 
and comnercial housing. The government provides a very la rge  subsidy 
t o  al low people t o  purchase these houses a t  a minimum cost  o f  $3000. 
The p ro j ec t  s t a f f  a t  the Merida Forestry I n s t i t u t e  have produced 
several prototype wooden houses which they be l ieve can be produced f o r  
about $2000 each. Other governments' i n  the region have establ ished 
ambitious pub l i c  housing schemes such as the program i n  Peru t o  b u i l d  
60,000 government houses i n  the next  few years. I f  prototype wooden 
houses can be produced more cheaply, government contracts would 
s t i p u l a t e  t h a t  a minimum propor t ion o f  wood be .Used i n  a1 l . :new>~ublic 
housing as governments are very anxious t o  reduce t h e i r  cost. 

Wood i s  also l i k e l y  t o  be more useful than o ther  mater ia ls i n  
meeting spec ia l ized housing requirements such as the present program 
o f  the Bo l i v ian  Government and p r i va te  mining companies t o  b u i l d  6000 
pre-fabri  cated uni t s  f o r  miners i n  the Bol i v i  an t i n  mines. 

2.8 Del ivery System 

This p ro j ec t  was designed t o  provide an improved s c i e n t i f i c  
base on the i n d u s t r i a l l y  funct ional  propert ies o f  a t  l e a s t  100 un- 
c l a s s i f i e d  timber species comnon t o  the region. I t  was hoped t ha t  the 
expanded data base would a l l  ow the Andean Pact countr ies t o  design and 
implement programs t o  increase u t i l i z a t i o n  o f  t h e i r  f o res t r y  resources.' 
The precise way i n  which t h i s  new informat ion would be u t i l i z e d  was 
therefore not  defined i n  the f i rs t  phase bu t  the p r o j e c t  s t a f f  d i d  
begin t o  develop a de l ivery  system f o r  using t h i s  new technology dur lng 
the p ro j ec t  and a Phase I 1  proposal was submitted t o  IDRC proposing 
a number o f  a c t i v i t i e s  t o  strengthen t h i s  aspect. 



The p r o j e c t  d i r e c t o r  and sen io r  s t a f f  a t  JUNAC s t a t e d  t h a t  t h e  
low l e v e l  o f  wood u t i l i z a t i o n  a t  present was a k i n d  o f  v i c ious  c i r c l e  
i n  which lumber was no t  ava i l ab le  i n  adequate supply o r  w i t h  standard - - 
grading and sizes; and the  lumber i ndus t ry  would on ly  be prepared t o  
change i t s  operat ing p rac t i ces  so t h a t  i t  could provide an increased 
supply o f  r e l i a b l e  grades and s izes  once demand was increased. The 
demand f o r  and u t i l i z a t i o n  of wood was constra ined by t h e  lack  of 
standards, t h e  lack  o f  knowledge and i n t e r e s t  o f  a r c h i t e c t s  and de- 
s igners i n  t h e  const ruc t ion  tndvs t r y  , and the  i n f e r i o r  s ta tus  o f  
wooden housing f r o m  the  consumer's viewpoint,  a1 ong w i t h  the  unwi 1 l i n g -  
ness o f  banks and insurance companies t o  finance o r  insure  wooden 
houses. 

The p r o j e c t  s t a f f  a t  JllNAC f e l t  t h a t  t h e t f i r s t  t a r g e t  group 
t h a t  must be reached are professionals,  such as a r c h i t e c t s ,  designers 
and engineers who wi 11 begin t o  speci f y  the use o f  wood i n cons t r u c t i  on 
once they are aware o f  i t s  f unc t i ona l  p roper t ies .  Two manuals have 
been prepared, one on the  p r i n c i p l e s  o f  wood u t i l i z a t i o n  i n  construc- 
t i o n  and another on the  engineer ing p r i n c i p l e s  o f  var ious wood species, 
and are regarded as an essen t ia l  t o  a l l ow  pro fess iona ls  t o  begin t o  
u t i l i z e  wood and t o  s t imu la te  t h e i r  i n t e r e s t  i n  wooden housing. These 
manuals are being w i  de ly  d i s t r i b u t e d ,  especi a1 l y  t o  government depart-  
ments and u n i v e r s i t y  f a c u l t i e s  o f  engineer ing and arch i tec ture .  A 
second phase proposal submitted t o  IDRC contains p r o v i s i o n  f o r  a ser ies  
o f  wood design courses and seminars t o  be he ld  throughout the  region. 

JUNAC has a l s o  planned t o  develop t h e  i dea  o f  modular housing 
and t o  promote the  const ruc t ion  o f  a number o f  a t t r a c t i v e  wooden 
houses which would be very expensive, b u t  which would he1 p t o  remove 
the present  st igma attached t o  wooden housing by - a l l  income groups. 

JllNAC has developed a p a r a l l e l  p r o j e c t  t o  t h i s  one which i n -  
vol ved the establ ishment o f  a JUNAC Advisory Serv i  ce t o  t h e  sawmi 11 
indust ry .  C IDA had agreed t o  provide f i nanc ing  f o r  t h i s  program b u t  
i t has s ince been dropped p a r t l y  because the  s t a f f  t o  be employed i n  
t h i s  were too  inexperienced t o  be able t o  have any impact on t h e  i n -  
dustry. Several simple pub1 i cat ions on t h e  grading r u l e s  es tab l ished 
dur ing t h e  p r o j e c t  are being prepared and i t  i s  in tended a f t e r  f u r t h e r  
analys is  o f  a l l  t he  data t o  d i s t r i b u t e  these t o  sawmil ls and the  
const ruc t ion  i ndus t ry  t o  enable them t o  adopt these gu ide l ines .  One 
o r  two s c i e n t i s t s  f r o m  each o f  t h e  member count r ies  were sent  t o  a 
t r a i n i n g  course f o r  graders, he1 d i n  Guyana, and i t  i s  expected t h a t  
each government w i l l  run courses f o r  graders du r ing  a second phase. 

Regional and I n t e r n a t i o n a l  Linkages 

Before t h e  p r o j e c t  s t a r t e d  there  were on ly  f o u r  i n s t i t u t i o n s  
w i t h  f o r e s t  products research experience i n  t h e  sub-region; LABONAC a t  
Merida and UNA i n  Lima had good experience, w h i l e  the  u n i v e r s i t i e s  
o f  Bogota and Medel l in  i n  Colombia possessed somewhat less.  IDRC and 
JUNAC s t a f f  f e l t  t h a t  t he  p r o j e c t  had produced a much more uniform 



l e v e l  o f  research competence w i t h i n  the  reg ion as the  weakest i n s t i -  
t u t i o n s  had made the m6st progress i n  d e ~ e l o p i ~ n g  t h e i r  c a p a b i l i t y .  
However, even Venezuela, which possesses by f a r  t h e  bes t  t r a i n e d  per- ,. 

sonnel and most e laborate equipment i n  t h e  area, i s  w i l l i n g  t o  remain 
i n  the p r o j e c t  t o  b e n e f i t  f r o m  t h e  experience o f  t he  o t h e r  countr ies.  

The p r o j e c t  has developed contacts w i t h  s i m i l a r  i n s t i t u t i o n s  
i n  South America, espec ia l l y  w i t h  the B r a z i l i a n  I n s t i t u t e  o f  Forest  
Resources, and through short - term consul t anc i  es wj t h  t l b k c h i l e a n  
I n s t i  t u t e  of Natura l  Resources as we1 1 as w i t h  t h e  Timber Research and 
Development Associat ion (TRADA) o f  Engl and; the  Counci 1 o f  S c i e n t i  fi c 
I n d u s t r i a l  Research Organizat ion (CSIRO) i n  Aust ra l ia ;  t he  Fores t  
Products Laboratory, Department of A ri cu l  tu re ,  Madison, Wisconsin; 
and the Centre de Technique du Bois 9 CIB) , France. F ina l  l y  , there  has 
been a s t rong i n t e r e s t  on the p a r t  o f  several  count r ies  concerning the  
r e s u l t s  o f  t he  p ro jec t .  IDRC has now received several  i n q u i r i e s  fo r  
s imi  1 a r  p ro jec ts  f r o m  o the r  developing count r ies  w i t h  an under-exploi  t e d  
f o r e s t  poten ti a1 . 

3. IDRC'S ROLE AND INVOLVEMENT 

Nat ional  program s t a f f  have cons is ten t l y  po in ted o u t  t h a t  
IDRC's w i l l i ngness  t o  support t h i s  p r o j e c t  through JUNAC, r a t h e r  than 
w i t h  each c o ~ ~ n t r y  on an i n d i  v i  dual basis ,. +was c ruc i  a1 t o  the  opera t ion  
o f  t h i s  p r o j e c t ,  s ince i t  would have been impossib le t o  mount such a 
research program i n  many o f  t he  count r ies  w i thou t  the po l  i ti ca l  support 
JUNAC was able t o  generate f r o m  t h e  p o l l  t i c a l  leadership i n  each o f  t h e  
countr ies i nvol ved. 

I n  terms o f  on-going techn ica l  assistance, a number o f  consul- 
t an ts  h a v e - v i s i t e d  each sub-project  on a r e g u l a r  basis. Sub-project 
coordinators were drawn from the na t iona l  programs and i n  some cases 
they had less  contact  w i t h  o t h e r  n a t i o n a l  programs than d i d  the  con- 
su l  tants.  Advice provided by the consul tants t o  i ndi  v i  dual s c i e n t i s t s  
i n  each o f  the na t iona l  programs tended t o  undermine the  r o l e  of the  
sub-project  coord inator  i n  a t  l e a s t  one case. I t  was po in ted  o u t  
though by many o f  the  na t iona l  pmgram. . f t a f f  t h a t  IDRC stadf~p36pd:a 
usefu l  role in .inforining;1natioha3 sadtr l tdsts ,of- lhe4.geneadl J t l b 8 ~ ] 0 p + ~  7 5  
me~t o f  the pro  ject';-sugplemenitng bHe r b ~ e r d i  na t ion  func t i on  of JUNAC , 
which they described as the  weakest p a r t  o f  t h i s  p r o j e c t .  

IDRC negot ia ted and s igned t h i s  p r o j e c t  w i t h  JUNAC and n o t  w i t h  
each o f  t h e  i n d i v i d u a l  countr ies.  This had c e r t a i n  advantages i n  t h a t  
JUNAC was responsi b l e  f o r  c o n t r o l  1 i n g  expendi tu res  and a1 1 o c a t i  ng funds' 
t o  d i f f e ren t  a c t i v i t i e s .  This meant t h a t  IDRC's r o l e  was n o t  always 
c l e a r l y  understood i n  the  na t iona l  programs. The primary problem ex- 
perienced by JUNAC w i t h  IDRC was IDRC's r e f u s a l  t o  countenance major  
changes i n  the  d i r e c t i o n  o f  t h e  research program a f t e r  the  p r o j e c t  was 
committed. JUNAC s t a f f  attempted t o  increase the  involvement of JUNAC 
beyond i t s  c w r d i n a t i  ng a c t i  v i  t i e s  and suppor t ing  engineer ing design 
research t o  developing a permanent on-goi ng research capabi 1 i ty i n  



JUNAC w i t h  t h e i r  own research f a c i l i t i e s .  This i nvo lved  the  es tab l i sh -  
ment o f  a very expensive JllNAC Seismic t e s t i n g  l abo ra to ry  and whjch-.  
appears l a rge  enough t o  t e s t  t he  e f f e c t s  o f  s imulated earthquakes aedi  
environmental changes on f u l l - s c a l e  houses. As t h i s  was a considerable 
dev ia t i on  f r o m  t h e  approved p r o j e c t  and as p r o j e c t  funds were already 
f u l l y  comni t t ed ,  I D R C  refused t o  author ize  the  use o f  any I D R C  funds 
for  these new f a c i l i t i e s .  JUNAC was ab le  t o  draw upon o t h e r  funds t o  
begin the  development of i t s  own f a c i  1 i t i e s ,  an a c t i v i t y  which was 
s t rong ly  opposed by a number o f  t he  p r o j e c t  leaders i n  the  na t iona l  
programs who f e l t  t h a t  cen t ra l  1 aboratory f a c i  1 i t i e s  woul d p r i  mari l y  
b e n e f i t  Peru and would compete w i t h  and draw resources from the na t iona l  
programs. 

JUNAC leadership subsequently prepared a very l a r g e  Phase I 1  
proposal f o r  submission t o  I D R C  which invo lved a l a r g e  house b u i l d i n g  
program throughout the region. As t h i s  was pure ly  a demonstration pro- 
j e c t  w i t h  no research component, i t  was completely ou ts ide  IDRC's 
mandate. This created some f e e l i n g  among JUNAC personnel t h a t  IDRC was 
n o t  w i l l i n g  t o  be very f l e x i b l e  i n  use o f  i t s  funds, al though IDRC s t a f f  
had no op t ion  i n  e i t h e r  case. 

Senior  JUNAC personnel i n d i c a t e d  t h a t  there  was i n i t i a l l y  some 
susp ic ion  of IDRC1s motives i n  support ing t h i s  research p r o j e c t ,  t he  
r e s u l t s  o f  whi ch they f e l t  cou ld  be very usefu l  t o  mu1 ti -nat iona ls  and 
o t h e r  f irms i n  the p r i v a t e  sector .  This was p a r t  o f  the  reason f o r  
t he  extensive negot ia t ions  which were necessary before JUNAC and IDRC & I = : ?  

were able t o  agree upon a patent  p r o t e c t i o n  p o l i c y .  J11NAC s t a f f  s a i d  
t h i s  suspic ion has now been a1 l e v i a t e d  and t h e  D i r e c t o r  General o f  
JUNAC i n d i  cated t h a t  wh i l e  they had s t rong i n d i  cat ions f r o m  several  
European donors t h a t  they would be prepared t o  f inance f u r t h e r  research 
and development i n  t h i s  area, JLINAC p re fe r red  t o  deal w i t h  an agency 
l i k e  IDRC which had no poss ib le  comnercial i n t e r e s t s .  

Another aspect whi ch caused some compl i cat ions between IDRC and 
JllNAC was JIINAC1s use o f  i t s  own funds, o r  o t h e r  donor funds, t o  car ry  
on para1 l e l  a c t i  v i  t i e s  whi ch over1 apped w i t h  t h i s  I D R C  supported p ro jec t .  
Establishment o f  t h e  JLINAC labora to ry  i s  one example. I n  one case, 
personnel employed i n  the p r o j e c t  accepted scholarships from a European 
donor and i n  another case JUNAC brought i n  a consul tant ,  us ing  i t s  own 
funds, t o  advise on one aspect o f  t h i s  p ro jec t .  The IDRC Associate 
D i r e c t o r  concerned d i d  n o t  o b j e c t  t o  these a c t i v i t i e s  o f  t he  r e c i p i e n t  
b u t  d i d  i n s i s t  t h a t  IDRC should a t  l e a s t  be advised and consulted. I t  
i s  d i f f i c u l t  t o  determine t o  what e x t e n t  IDRC should i n s i s t  on a re- 
c i  p i e n t  i n s t i t u t i o n  c l e a r l y  o u t l i n i n g  how broad t h e i r  t o t a l  research 
program w i l l  be, i n c l u d i n g  t h e i r  involvement w i t h  o t h e r  donor agencies, 
r a t h e r  than examining t h e  proposed p r o j e c t  i n  i s o l a t i o n .  Related t o  
t h i s  i s  t he  quest ion o f  what ac t i on  IDRC should take i f  the general 
d i r e c t i o n  o f  t he  i n s t i t u t i o n  and research program moves away f r o m  
achiev ing IDRC ob jec t ives ,  even i f  the  s p e c i f i c  ob jec t i ves  of t h e  IDRC 
supported research p r o j e c t  do n o t  change. I f  t h e  r e c i p i e n t  i n s t i t u t i o n  
proceeds t o  subsequently f inance a1 1 o f  the  a c t i v i t i e s  e l im ina ted  
dur ing  discussions w i t h  IDRC program s t a f f ,  then the  u l t ima te  impact of 
the p r o j e c t  may be considerably d i f f e r e n t  f r o m  t h a t  an t ic ipa ted.  



DEVELOPMENT IMPLICATIONS 

The resu l  t s  o f  t h i s  p r o j e c t  have impor tant  i m p l i  ca t ions  f o r  
expansion and development o f  a more e f f i c i e n t  f o r e s t r y  i ndus t ry  and 
fo r  the cont inuat ion  o f  a c e n t r a l  coord inat ing  a'gency f o r  reg iona l  
research and the  expansion o f  f o r e s t r y  research i n  t h e  region. 

It i s  too  e a r l y  t o  be able t o  judge whether the  r e s u l t s  o f  t he  
p r o j e c t  w i l l  be e f f e c t i v e l y  u t i l i z e d  by t h e  saw m i l l i n g  i n d u s t r y  and 
whether t h e  small  sawmi 11s w i  11 be able t o  su rv i ve  the  tendency towards 
development o f  l a r g e  i n t e g r a t e d  m i l l i n g  f i rms.  The r a p i d  growth of t h e  
const ruc t ion  i n d u s t r y  (12 per  cent  annual growth r a t e  i n  t h i s  decade) 
and t h e  i n t e r e s t  shown by governments both i n  increasfng f inanc ia l  re-  
sources t o  t h e i r  f o r e s t r y  research i n s t i t u t i o n s  and by the  M i n i s t r i e s  
o f  Housing, provide some assurance t h a t  t h e  f o r e s t r y  i n d u s t r y  w i l l  
develop even more r a p i d l y  i n  t h e  fu ture .  

The pub l i ca t i ons  on wood use and design produced i n  the  p r o j e c t  
p rov i  de the f i  r s t  major educational and engineer ing manuals i n  Spanish 
f o r  t h i s  region. The lack  o f  f a m i l i a r i t y  w i t h  wood and the h i s t o r i c a l  
a t t i  tude towards wood use as an i n f e r i o r  cons t ruc t i on  materi  a1 i n d i  cates 
t h a t  the design and engineer ing pro fess iona ls  must be educated through 
the use o f  such manuals before wood u t i l i z a t i o n  can be increased. 

IDRC was the  f i r s t  agency t o  provide support  f o r  a JUNAC de- 
signed and coordinated research p ro jec t .  Senior  JLINAC personnel have 
i n d i c a t e d  t h a t  the experience gained f r o m  t h i s  p r o j e c t  and the en- 
hanced c r e d i b i l i t y  o f  JUNAC as a reg iona l  o rgan iza t ion  has al lowed 
JUNAC t o  design and rece ive  i n t e r n a t i o n a l  f i nanc ing  f o r  o t h e r  major re -  
search p ro jec ts .  It may be poss ib le  t o  st rengthen the  a b i l i t y  o f  re-  
g iona l  organizat ions l i k e  JUNAC t o  r e s i s t  the s t rong  cen t r i f uga l  na- 
t i o n a l  forces which o f t e n  p u l l  them apar t  by developing func t ions  such 
as coordinated research progranls which are based i n  and bene f i t  a1 1 the  
member countr ies . 

Regardless o f  whether JUNAC, o r  t h e  Andean countr ies,  cont inue 
t o  coordinate t h e i r  f o r e s t r y  research programs, t h i s  p r o j e c t  w i l l  have 
a long-term impact through the development o f  a standard nomenclature 
and hope fu l l y  standard grading ru les .  

Coordinat ing the  research programs o f  the Andean count r ies  
through t h i s  JUNAC p r o j e c t  has r e s u l t e d  i n  t h e  st rengthening o f  t h e  
weakest na t i ona l  programs and al lowed the  research i n s t i t u t i o n s  o f  the 
reg ion t o  focus on a comnon research p r i o r i t y  and thus g r e a t l y  increase 
t h e i r  t o t a l  research e f f o r t .  
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1. THE RESEARCH'PROBLEM 

Bat  kground 

Economic development i n  Northern N ige r ia  i n  the  past  t en  years 
has resu l ted  i n  a r a p i d  increase i n  the  s i z e  of i t s  towns and c i t i e s ,  
along w i t h  accompanying changes i n  the  1 i f e  s t y l e  of t he  urban and 
semi-urban popul at fon.  P a r a l l e l  t o  t h i s  increase i n  the  urban popula- 
t i o n  i s  an a n t i c i p a t e d  increase i n  a g r i c u l t u r a l  ou tput  as a r e s u l t  of 
t he  Federal Government's ambit ious development program f o r  Northern 
Ni  ger ia.  

The North Eastern S ta te  was t h e  l a r g e s t  of t h e  nor thern 
states,  accounting f o r  two- th i rds  of the land area o f  Northern N ige r ia  
w i t h  a popu la t ion  of approxlmately 10 m i l l  i o n  (one- th i rd  o f  t h e  
Northern N ige r ia  populat ion) .  The main crops are sorghum and m i l l e t  
f o r  food grains; peanuts and co t ton  f o r  cash expor t  crops; and small 
amounts o f  r i c e ,  cowpeas and wheat. Wheat i s  ga in ing  i n  popu la r i t y ,  
cos t ing  as much as r i c e  i n  t h e  market place; t h e  o the r  gra ins  less.  
There a re  approxlmately 1.3 m i l  1  i o n  farmers cropping 9 m i l  l i o n  acres 
w i t h  holdings ranging from 2 t o  50 acres, the  average farm s i z e  being 
5 t o  7 acres. There are 3 m i l l i o n  acres o f  sorghum and 2 m i l l i o n  
acres o f  m i l  l e t s  p lan ted annual ly.  E i g h t y - f i v e  per  cent  of t he  out -  
put  i s  e i t h e r  consumed a t  home o r  t raded i n  t h e  r u r a l  areas w i t h  the  
remaining 15 per  cent en te r ing  market channels o r  a growing commercial 
g r a i n  indust ry .  

A h igh  percentage o f  a1 1 gra ins  marketed i n  the  urban areas 
are mechanical ly ground a f t e r  they have been manually decort icated,  
and an increas ing percentage o f  manual dehu l l i ng  i s  being performed 
on a fee fo r  serv ice  basis ou ts ide  the  home. 

The small ,  r u r a l  p l a t e  gr inders  of Northern N ige r ia  a re  fre- 
quent ly  overcrowded and an ev ident  need e x i s t s  f o r  add i t i ona l  and 
improved capacity.  The e x i s t i n g  system of manual home d e c o r t i c a t i o n  
and machine g r ind ing  i s  unsani tary,  wastefu l ,  and time-consumi ng. 
'The capaci ty  of a t y p i c a l  p l a t e  g r inde r  ranges from 1 0  t o  20 bags of 
g r a i  n (i . e. , 0.5 t o  1 ton)  per  day depend1 ng upon the  condi t i o n  of 
t he  g r ind ing  p lates,  the  d r i v e  be1 t, the engine and t h e  general over- 
a l l  techn ica l  competence o f  t h e  operators. Each g r inde r  serves on ly  
10 t o  20 customers each day and losses are be1 ieved t o  be very high; 
consequently, t he  process i s  bo th  wastefu l  and uneconomic. It was 
v isua l  i z e d  t h a t  i n s t a l l a t i o n  o f  a p i l o t  research m i  11 o f  improved 
techn ica l  e f f i c i e n c y  and increased capac i ty  , which would produce both 
packaged f l o u r  and g r i t s  as w e l l  as animal feed, would help s a t i s f y  
t h e  increas ing demand f o r  h igher  q u a l i t y  f l o u r s  and would improve t h e  
e f f i c i e n c y  of t h e  r u r a l  m i l l i n g  i ndus t ry  and the  general economy of 
t he  Nor th  Eastern Sta te  o f  N ige r ia  t o  a s i g n i f i c a n t  degree. 



1.2 P r o j e c t  Development 

The Permanent Secretary of t he  Federal M i n i s t r y  o f  A g r i c u l t u r e  
and Natura l  Resources, N iger ia ,  approached IDRC w i t h  a  proposal t h a t  
i t  co l l abo ra te  w t t h  the  Government I n  developing an improved r u r a l  
m i ' l l  i n g  system. It was suggested t h a t  an experimental p i ' l o t  m i l l  b e  
es tab l ished a t  Maiduguri i n  t h e  Nor th  Eastern State, w i t h  support from 
both  the  Federal and North Eastern Sta te  M i n f s t r i e s  o f  Natura l  
Resources. 

A  p r o j e c t  was def ined i n  which i t  was hoped t h a t  an improved 
m i l l i n g  system (based on the  a d d i t i o n  o f  a  prototype dehu l le r ,  which 
had shown promise when tes ted  a t  the  U n i v e r s i t y  of Guelph) could be 
developed w i t h t n  the  contex t  o f  a  t o t a l  systems study o f  the  gra ins 
and g r a i n  1  egumes produced, marketed and d i s t r i b u t e d  w i  t h i  n  Northern 
N iger ia .  It was recognized t h a t  no one i n s t i t u t i o n  possessed t h e  
c a p a b i l i t y  t o  ca r ry  o u t  such a  program, b u t  i t  was hoped t o  develop 
support ing p ro jec ts  a t  t h e  U n i v e r s i t y  o f  I f e  and w i t h  the  I n d u s t r i a l  
Research and Development U n i t  o f  t h e  N iger ian  M i n i s t r y  o f  Industry.  

'The p r o j e c t  was es tab l ished i n  two phases, the  f i r s t  phase 
being devoted t o  the development of a  p i  l o t  f l o u r  m i l  1. Associated 
a c t i  v i  t i e s  inc luded consumer g ra in  preference and market ing studies, 
m i l l e d  product evaluat ion,  and new product development i n  a  t e s t  
k i tchen.  The second phase completed the  development, w i t h  subsequent 
moni tor ing o f  t h e  p i l o t  f l o u r  m i l l  operat ions, q u a l i t y  c o n t r o l  and 
product development t e s t i n g .  I n  add i t ion ,  t h e  setup, operat ion, and 
management of a  bakery f o r  t h e  preparat ion of N ige r ian -s ty le  bread 
conta in ing  sorghum f l o u r  i s  a  major a c t i v i t y  of t h i s  phase. 

The Niger ian  Federal M i n i s t r y  o f  Natura l  Resources agreed t o  
pay fo r  the i n i t i a l  const ruc t ion  o f  t he  m i  11 ; t h e  p r o v i s i o n  of t h e  
s i t e  and maintenance costs would be t h e  r e s p o n s i b i l i t y  o f  t he  S ta te  
M i n i s t r y  of Natura l  Resources; and t h e  equipment p lus  any consul- 
tancies requ i red  would be pa id  by IDRC. It was f u r t h e r  a  reed t h a t  
t he  Federal Government would prov ide  a  r e v o l v i n g  fund o f  3 15,000 
which, along w i t h  the  income received from t h e  s a l e  o f  t h e  m i l l e d  pro- 
ducts, were expected t o  cover a l l  opera t iona l  expenses. A f t e r  a  
minimum per iod  o f  f i v e  years of mi 11 operat ion, t h e  m i  11 would then be 
turned over t o  the  S ta te  M i n i s t r y  t o  be run on a  cont inu ing basis.  

The S ta te  M i n i s t r y  o f  Natura l  Resources was t o  take  on t h e  
r e s p o n s i b i l i t y  f o r  running the  e n t i r e  p ro jec t ,  w i t h  the  D i v i s i o n  of 
A g r i c u l t u r e  responsib le f o r  t h e  mechanical opera t ion  and maintenance 
o f  t h e  mi 11 , and the  Cooperative D i v i s i o n  (through t h e  Cooperatives 
Union) responsib le f o r  t h e  comnercial aspects o f  t he  operat ion such 
as t h e  purchase o f  g ra ins  and t h e  market ing o f  t h e  f i n i s h e d  products. 

It was proposed t h a t  the  Cooperatives Union would pay t o  the  
Government a  fee f o r  t h e  m i l l i n g  o f  t h e  gra ins  and t h e  packaging of 
t r e  f i n i s h e d  products. This m l l l i n g  fee would be determlned fo r  each 
k ind  of g r a i n  dur ing  the  running- in t r i a l s  o f  t h e  m i l l .  However, i t  



was decided a t  the  end of t he  f i r s t  phase t h a t  the  Cooperative 
D i v i s i o n  would on ly  supply g r a i n  t o  the  m i l l  w i t h  the  m i l l  management 
being responsib le f o r  market ing the  processed g r a i n  i t s e l f .  This was 
a more r e a l i s t i c  procedure s ince i t  al lowed t h e  development and t e s t -  
i n g  of a market ing and p r i c i n g  system f o r  t h e  mi 11. 

1.3 Object ives 

The ob jec t i ves  were n o t  s p e c i f i c a l l y  defined i n  Phase I, b u t  
t h e  problems associated w i t h  an inadequate m i l l i n g  system i n  the  semi- 
a r i d  t r o p i c s  were we1 1 understood. The general o b j e c t i v e  was t o  look  
fo r  ways and means t o  improve the  r u r a l  m i l  1 i n g  system i n  the  North 
Eastern Sta te  through the development of a s u i t a b l e  m i l l  and a n c i l l a r y  
equipment producing bas ic  and composite f l o u r  fo r  t h e  l o c a l  market. 
Since the proposed m i l l i n g  process could m l ' l l  both cereal  gra ins and 
g r a i n  legumes, l eav ing  a h igh  p r o t e i n  l a y e r  w i t h  the  endosperm, a 
d i s t i n c t  possl b i l  i ty  ex i s ted  f o r  t he  product ion of inexpensive high- 
p r o t e i n  foods and new simple r u r a l  technologies which could eventual- 
l y  be demonstrated and repeated across the  e n t i r e  sub-Sahara zone o f  
A f r i ca  and through c e r t a i n  pa r t s  o f  Southeast Asia. 

I n  August 1974, a Phase I 1  of t h i s  p r o j e c t  was implemented 
w i t h  the  fo l lowing object ives:  

a) t o  i n v e s t i g a t e  t h e  t r a d i t i o n a l  post-harvest g r a i n  system 
i n  the  Northeast region; 

b )  t o  develop a s u i t a b l e  system f o r  m i l l i n g  N iger ian  gra ins 
t o  produce bas ic  and composite f l ou rs  f o r  l o c a l  markets ; 

c )  t o  adopt and develop methods and technologies f o r  the pro- 
duc t ion  o f  bread, noodles and i n f a n t  foods t o  increase the  p r o t e i n  
content  of foodstuffs; and 

d )  t o  conduct economic analyses o f  g r a i n  processing and con- 
sumer preference studies f o r  new products generated by t h e  p ro jec t .  

PROJECT PERFORMANCE 

2.1 Personnel and Resource Use 

I n  a d d i t i o n  t o  the  resource inpu ts  l i s t e d  i n  Sect ion 1.2 
above, IDRC granted a $15,000 supplement near the  end of Phase I. 
This was t o  a l l ow  f o r  major mod i f i ca t i ons  t o  the  m i  11 i n g  system f o r  
the  removal of stones and o ther  f o r e i g n  objects,  and t o  pay f o r  ship- 
ment of g ra ins  t o  t h e  U n i v e r s i t y  o f  Saskatchewan, where I D R C  subse- 
quent ly  devel oped a suppor t ing  p r o j e c t  t o  t h i s  p ro jec t .  

- .- The p r o j e c t  personnel have been r e c r u i t e d  from t h e  S ta te  
M i n i s t r y  of Natura l  Resources, and a t  the t ime o f  t h e i r  being 



seconded they had very 1 i t t l e  experience i n  the  running o f  t e s t  
t r i a l s  o r  managing comnercial operat ions.  The Nigeri 'an i n p u t  con- 
s i s t e d  of a manager, accountant, mechanic, casual s t a f f  and t e s t  
k i t chen  personnel (two home agents). IDRC provided th ree CUSO 
advisors, a number of o ther  consul tants and a r e l a t i v e l y  h i g h  l e v e l  
o f  IDRC Frogram O f f i c e r s '  i n p u t  as a r e s u l t  o f  t h e  l a c k  of q u a l i y i e d  
N ige r ian  personnel . 
2.2 The Research Program 

It had been o rg ina l  l y  hoped t o  develop a m i l  1 producing a 
throughput of 3 t o  5 tons of f i n i shed  products per  9-hour working 
day. Very s h o r t l y  a f t e r  t he  o r i g i n a l  dehu l l e r  was i n s t a l l e d ,  i t  
became apparent t h a t  the  ac tua l  product ion p o t e n t i a l  was on ly  one- 
t e n t h  t h i s  desi red ra te ,  f a r  t o o  low t o  warrant  t h i s  type o f  inves t -  
ment. Moreover, t he  mi 11 would on ly  process m i l  l e t ,  sorghum and 
maize, and n o t  cowpeas, the  most comnon legume i n  Northern Niger ia.  

To solve t h i s  problem, the  P r a i r i e s  Regional Laboratory (PRL) 
i n  Saskatoon modif ied an e x i s t i n g  th resher  which appeared t o  have t e n  
times the  capac i ty  o f  t h e  o r i g i n a l  dehul l e r .  I n  a se r ies  o f  t e s t s  
conducted i n  Mai duguri  , the capac i ty  of t he  var ious components was 
determined, and i t  was found t h a t  no con~binat ion o f  e x i s t i n g  equip- 
ment produced a s u f f i c i e n t l y  h igh  percentage of f i ne  f l o u r  which a 
Consumer Preference Study (1 973) i nd i ca ted  was required.  A se r ies  
of g r i nd ing  t r i a l s  were conducted comparing the  percentage of f i n e  
f l o u r  produced by  a hammer and p l a t e  gr inder .  I t  was found t h a t  the 
hamner m i l l  gave the  h ighes t  percentage b u t  t h a t  i t  tended t o  clog. 
The problem was solved by PRL i d e n t i f y i n g  an e x i s t i n g  model hamner 
m i l l  which produced the  q u a l i t y  o f  f i n e  f l o u r  required.  

I n  Phase 11, fo l  low1 ng t h i s  success w i t h  the m i l  1, a bakery 
was constructed and i n s t a l l e d ,  producing bread a t  a h igher  r a t e  than 
expected though t h e  percentage o f  sorghum incorporated I n t o  the bread 
i s  n o t  as h igh  as o r i g i n a l l y  planned. 

2.3 Technical Achievements 

The f i  r s t  o b j e c t i v e  o f  i n v e s t i g a t i n g  t h e  t r d d i  ti onal post-  
harvest  g ra in  system i n  the  Northeast reg ion  l e d  t o  an economist's 
survey i n  Apr i  1 1972, on food gra ins  product ion, marketing and con- 
sumption. It was t h i s  survey t h a t  produced the  e a r l i e r  est imate of 
on l y  10 t o  15 pe r  cent o f  g ra ins  en te r ing  the  comnercial market 
channels. The survey a l s o  showed t h a t  most o f  t h e  g r a i n  moved from 
the o rg ina l  market p lace t o  secondary and te rmina l  markets f o r  
f u r t h e r  sale. 

The second o b j e c t i v e  o f  developing a s u i  tab1 e m i  11 i n g  sys,tem 
for  N iger ian  gra ins  t o  produce bas ic  and composite f lours  f o r  l o c a l  
markets has been achieved a1 though t h i s  requ i  red  an add i t i ona l  yea r  
fn a second phase. During t h e  f i r s t  n ine  months o f  1975, t h e  average 
number o f  ki lograms o f  g r a i n  processed per  m i l l i n g  day increased 



from 606 ki lograms t o  944 kilograms (an increase o f  56 per  cent).  By 
t h e  end o f  the  f i r s t  n ine  months o f  1976, the average d a i l y  weight of 

. gra ins  m i l l e d  pe r  m i l  l i n g  day was 1800 k t l o g r m s  (an Increase o f  90 
per cent  I n  one year) .  

The average composition o f  t h e  m t l l e d  product  i s  34 per  cent  
f l o u r ,  46 per  cent  g r i t s  and. 20 per  cent  middl ings,  w i t h  an average 
m i l l e d  e x t r a c t i o n  r a t e  of 75 per  cent  o f  g r a i n  used. Sorghum and 
maize are  b e i n  packaged i n  2-kilogram p l  a s t t c  bags which a re  heat  
sealed. Bran 9 dussa) i s  a l so  s o l d  i n  sacks o f  68 kilograms. 

Results obtained from the p i l o t  m i l l  dur ing  the  f i r s t  n ine  
months of 1976 showed an average product ion of 1.43 tons per 8 hour 
m i l l i n g  day ( the ac tua l  machines r u n  separate ly  f o r  6 hours pe r  day) 
and a p r o f i t  o f  d: N1.76 per 100 ki lograms whole gra in ,  g i v i n g  a re-  
t u r n  o f  8.62 per cent  (see Appendix A). 

The s ign i f i cance o f  t h e  new technology examined i n  Maiduguri 
l i e s  i n  the  dry  nature of t he  e n t i r e  processing cycle,  p a r t i c u l a r l y  
i n  the  d e c o r t i c a t i o n  stage. Th is  d r y  process has been ab le  t o  extend 
the  product she1 f 1 i f e  t o  a minimum o f  two weeks, from the one t o  
th ree days maintained by the t r a d i t i o n a l  manual method o f  wet m i l  1 ing .  
The problem w i t h  the  t r a d i t i o n a l  method i s  t h a t  t h e  wet-mi 1 l e d  pro- 
duct becomes moldy very qu ick l y .  Water added t o  the  g r a i n  du r ing  t h e  
process r e s u l t s  i n  fermentat ion t a k i n g  place - the h igher  the  moisture 
content of f l o u r ,  t h e  qu icke r  t h e  fermentation. 

The present system o f  manual d e c o r t i c a t i o n  leads t o  excep- 
t i o n a l  losses w i t h  on ly  a 65 per cent  recovery r a t e  of usable gra in.  
The p i l o t  m i l  1 can achieve a recovery r a t e  o f  up t o  8 0  per cent. With 
sorghum product ion est imated a t  800,000 tons i n  North Eastern State 
the  improved m i l l  could resu It i n  an increase o f  usable sorghum g ra in  
of 60,000 tons per year assuming h a l f  o f  the sorghum g r a i n  i s  m i l  l e d  
i n  the  new m i l l i n g  system. 

The t h i r d  o b j e c t i v e  o f  adopting and developing methods and 
technologies f o r  the  product ion o f  bread, noodles and i n f a n t  foods 
t o  i ncrease the  p r o t e i n  content  o f  f oods tu f f s  has on ly  been p a r t i a l l y  
met. 

The bakery o r i g i n a l l y  designed t o  produce 500 loaves of bread 
per  day i s  opera t ing  a t  f u l l  capac i ty  and producing 700 small  loaves 
o r  400 la rge  ones. The popu la t ion  has r e a d i l y  accepted the  bread 
which i s  produced w i t h  a sorghum f l o u r  component vary ing from 5 t o  
20 pe r  cent. The percentage o f  sorghum incorpora ted i n t o  t h e  bread 
i s  n o t  as h igh  as o r i g i n a l l y  planned due t o  t h e  a d d i t i o n a l  labour  
requ i red  t o  develop the  sorghum dough. 

The bread appears t o  s e l l  we1 1 , b u t  i t  i s  d i f f i c u l t  t o  t e l l  
whether i t  i s  due t o  consumer preference f o r  the  t a s t e  of sorghum o r  
because, a t  present, t he  p r i v a t e  bakeries must o f t e n  buy t h e i r  f l o u r  
on the  b lack  market ( u n l i k e  the  government m i  11) and produce a l oa f  



below the government s t ipu la ted  minimum weights. 

A t e s t  k i tchen was establ ished a t  the  m i l l  w i t h  a Niger ian 
home economist i n  charge. The work program o f  the t e s t  k i tchen i n -  
volved: mil led-product qual t t y  control ;  t r a d i t i o n a l  food-product re- 
cipes ; development, t es t i ng  and consumer acceptance o f  recipes ; and 
demonstration t o  home agents. 

I D R C  supported a p a r a l l e l  p ro jec t  f o r  two years a t  the 
College of Home Economics a t  the Un ive rs i t y  o f  Saskatchewan. The 
physical and chemical propert ies o f  the f l o u r s  were analysed t o  de- 
termine how the propert ies af fected the preparat ion and q u a l i t y  o f  
t r a d i t i o n a l  foods. The development o f  new high-protein products 
contain1 ng sorghum, m i l  l e t  and cowpea f l o u r s  also received at tent ion.  
A technique for  preparing f r i e d  snacks contain ing various blends o f  
these f l ou rs  was established. N u t r i t i o n a l  evaluat ion o f  the  product 
blends confirmed t h e i r  high-protei n corr~posi t i o n  (approximately 15 
per cent).  Another important research area was the preparation o f  
Niger ian-sty le homemade noodles ( t a l  i y a )  w i t h  a p a r t i a l  replacement 
(up t o  50 per cent) o f  wheat f l o u r  by various blends o f  sorghum, 
m i l  l e t  and cowpea f lours .  These noodles resembled regu lar  al l-wheat 
noodles w i t h  respect t o  cooking qual i t y  and texture,  and contained 
between 12 t o  16 per cent  p ro te i n  (14 per cent moisture basis) .  The 
techniques developed i n  t h i s  p ro j ec t  have been tes ted and demonstra- 
ted through the Maiduguri t e s t  k i tchen t o  small processors, inc lud ing 
housewives, and have resu l ted i n  several modif icat ions t o  the 
Un ive rs i t y  o f  Saskatchewan recommendations. 

The four th  ob ject ive  o f  conducti ng economic analyses o f  g ra in  
processing and consumer preference studies f o r  new products generated 
by the p ro j ec t  has also been met. The p ro j ec t  has kept careful 
records on the p r o f i  t a b i l  i t y  o f  the m i  11 , and a major study w i  11 be 
car r ied  out  through the National Grains Production Company (NGPC) t o  
determine where and how new m i  11 s could be b e n e f i c i a l l y  ,introduced i n  
Northern Nigeria. 

The basel ine Consumer Preference Study which was undertaken 
i n  1973 covered 1,100 urban households. This was the f i r s t  t ime such 
a study had been car r ied  ou t  on such a la rge  scale i n  Northern 
Niger ia.  The study revealed an increase i n  the use of packaged 
f lours  for  preparing t r a d i t i o n a l  s tap le  cereal foods and a s h i f t  t o  
processed foods. The po ten t ia l  f o r  developing n u t r i t i o u s  foods from 
cereal and legume f lours  was evident. The survey a lso  ind icated t h a t  
nont rad i t iona l  foods der i  ved from prepared f 1 ours are  gal n i  ng 
popu la r i t y  as p a r t  o f  the Niger ian food pa t te rn  w i t h  bread becoming 
a popular breakfast food. A t  the t ime o f  the survey, 64 per cent of 
the  households were purchasing bread, more than ha l f  of which was 
being purchased d a l l y  . 

The resu l t s  o f  t h i s  study have been used by FA0 and other 
a s n c i e s  such as the Group f o r  Assistance o f  Stored Grains i n  A f r i ca  
(GASGA) who are a lso ac t i ve  i n  t h i s  f i e l d  i n  Afr ica.  



2.4 Tns t i  t u t i o n a l  'and ' H m n  DevelopMnt 

I D R C  r e a l i z e d  du r ing  t h e  i n i t i a l  nego t i a t i ons  on t h i s  pro- 
j e c t ,  t h a t  t h e  N iger ian  S ta te  M i n i s t r y  o f  Natura l  Resources had no 
research c a p a b i l i t y ,  no r  were they  1 i k e l y  t o  undertake any major 
research programs on i n teg ra ted  post-production systems such as an 
appropr ia te  g r a i n  m i  11 design. Therefore, i t  was a n t i c i p a t e d  t h a t  
IDRC would have t o  p rov lde  s u b s t a n t i a l  t echn ica l  support  through the  
use o f  consul tants.  F a i l u r e  by the  U n i v e r s i t y  o f  I f e  and the  Food 
Research I n s t i t u t e  i n  Lagos t o  ma in ta in  t h e i r  i n i t i a l  i n t e r e s t  i n  t he  
p r o j e c t  presented a disadvantage i n  t h a t  i t g r e a t l y  increased the  
amount of support  and guldance requ i red  by  IDRC. I n  Phase I, IDRC 
had t o  h i r e  ou ts ide  consul tants i n  t he  form of engineers, economists 
and one cereal  techno log is t .  Again i n  Phase 11, engineers were re -  
qu i red  f o r  t h e  i n s t a l l a t i o n  o f  new equipment and an economist's 
serv ices were requ i red  along w i t h  those of a home economist. 

The personnel deve 1 opmen t program was 1 i m i  t e d  t o  techni  c a l  
t r a i n i n g  i n  s p e c i f i c  opera t iona l  a c t i v i t i e s .  Three people have been 
t r a i n e d  outs ide  of N iger ia :  a mi11 mechanic, one accountant and one 
home economi s t  . 

The tu rnover  o f  m i l l  managers has been a cont inu ing  problem. 
There have been f i v e  t o  date making an e f f e c t i v e  t r a i n i n g  program 
d i f f i c u l t .  'The m i l l  managers have been se lec ted  f rom r e g u l a r  
Min is  try of A g r i c u l t u r e  s ta f f ,  and t h e  present  Permanent Secretary 
and Ch ie f  A g r i c u l t u r a l  O f f i c e r  have f r e e l y  admi t ted  t h a t  those people 
genera l l y  have no comnercial experience and a re  n o t  capable o f  manag- 
i n g  a m i l l  w i t h o u t  ou ts ide  support. 

While the  p r o j e c t  has n o t  c o n t r i b u t e d  g r e a t l y  t o  improving 
t h e  research and top  management capabi l  i t i e s  o f  Northern Niger ians , 
IDRC p r o j e c t  o f f i ce rs  feel  t h a t  t h e  permanent m i l  1  and bakery s ta f f  
have developed considerable experience i n  opera t ing  t h e  techn ica l  
equipment ava i l ab le .  It should a l s o  be added t h a t  a m i l l  management 
system w i  t h  management records, purchasing p o l  i cy , and o the r  elements 
have been developed which should a1 low t h e  Cooperatives ' personnel 
who are experienced i n  commercial operat ions t o  take  over  and run  t h e  
opera t ion  w i t h o u t  having t o  develop a management and accounting 
system f o r  t h e  m i  11 . 
2.5 Management and Coordinat ion 

I t  was or1  g i n a l l y  planned t h a t  a M i l  1  Management Commi t t e e  
would be es tab l ished w i t h  representa t ives  f rom both  t h e  S ta te  
D iv i s ions  o f  A g r i c u l t u r e  and Cooperatives. Whi le a Management 
Advisory Committee was es tab l ished,  i t  funct ioned as an advisory 
board only,  making recommendations t o  the  Permanent Secretary of 
Ag r i cu l t u re .  Th is  r e s u l t e d  i n  a l ack  o f  f l e x l b i l i t y  i n  m i l l  p o l i c y  
and ope ra t i ng  procedures. One example has been t h e  m i  11 ' s  p r i  c i  ng 
po f i cy .  S e l l  i n g  p r i ces  were determined b y  t h e  Advisory Committee i n  
mid  1977, b u t  market p r i ces  f o r  g ra ins  and f l o u r s  have r i s e n  



dramat ica l ly  s ince then, due apparent ly  i n  p a r t  t o  farmers wi thhold-  
i n g  g r a i n  from t h e  market. Th is  has s i g n i f i c a n t l y  reduced the  
margin between i n p u t  and output  p r ices  f o r  t h e  m i l l  w i t h  the  whole- 
sa le rs  able t o  increase t h e i r  makeup from 8 cents per  k f  logram t o  
near l y  50 cents. 

2.6 Admin is t ra t ive  Problems 

IDRC s ta f f  be l i eve  t h a t  one of t h e  most ser ious problems en- 
countered i n  t h i s  p r o j e c t  was the  cont inu ing l a c k  o f  N iger ian  
Government support i n  terms of p rov id f  ng qua1 i f i e d  techn ica l  and 
managerial s taf f .  One of t he  reasons f o r  t h i s  was t h a t  the Federal 
M i n i s t r y  of Natura l  Reso~~rces which developed t h e  p r o j e c t  decided t o  
place the  p r o j e c t  i n  Mafduguri w i t h  the  Sta te  M i n i s t r y  o f  Natura l  
Resources responsi b l  e f o r  p rov id ing  management, s t a f f  and o ther  
support t o  the  p r o j e c t .  The S ta te  M i n i s t r y  o f  Natura l  Resources was 
n o t  very l a r g e  and d i d  n o t  have any capable s t a f f .  The a b i l i t y  of 
the S ta te  M i n i s t r y  t o  prov ide  adequate support t o  t h i s  p r o j e c t  was 
a l s o  se r ious l y  affected by a number o f  admin i s t ra t i ve  changes, 
p a r t i c u l a r l y  the  t r a n s f e r  o f  the Cooperative D i v i s i o n  o u t  o f  t he  
M i n i s t r y  of Natural Resources i n t o  i t s  w n  M i n i s t r y .  IDRC s t a f f  en- 
couraged the  Government t o  t r a n s f e r  the  p i l o t  m i  11 t o  t h e  Cooperative 
M i n i s t r y  s ince Cooperatives had more exper t i se  i n  running comnercial 
enterpr ises,  b u t  i t  was decided t o  leave t h e  m i l l  p r o j e c t  w i t h  the  
D i v i s i o n  of Ag r i cu l tu re  i n  the  M i n i s t r y  o f  Natura l  Resources. IDRC 
s ta f f  f e l t  t h a t  the Cooperative M i n i s t r y  would be ab le  t o  provide 
b e t t e r  management t o  the  m i l l  as they operated a number of commercial 
operat ions, i ncluding large-scal  e purchasing and sales o f  g r a i n  and 
a number o f  consumer cooperat ive r e t a i l  s to res  throughout the  State. 

I n  opera t iona l  terms, the  major problem was a lack  of c lose 
m i l l  superv is ion  a f t e r  t he  CUSO adv isor  l e f t  i n  e a r l y  1976. 'This 
occas iona l ly  r e s u l t e d  i n  a severe shortage o f  spare p a r t s  w i t h  nobody 
below the l e v e l  of Permanent Secretary a b l e  t o  accept any responsi- 
b i l i t y  f o r  t he  m i l l .  This, coupled w i t h  the  f a c t  t h a t  t h e  management 
wished t o  have a cons is ten t  supply o f  f l o u r  being packaged even dur- 
i n g  the  experimental t r i a l s ,  l e d  t o  several operat ional  problems i n  
running t h e  t r i a l s .  

IDRC's f i n a n c i a l  c o n t r i b u t i o n  has been predominantly (70 per  
cent)  Centre administered. The remaining 30 per  cent  which has been 
r e c i p i e n t  administered has been used f o r  opera t ing  costs and minor 
equipment purchases. I DRC administered a 1 arge p r o p o r t i  on of i t s  
c o n t r i b u t i o n  s i  nce there  were few experienced personnel i n  e i t h e r  
t h e  Government o r  p r i v a t e  sec to r  a t  the t ime who could a c t  as a 
purchasfng agent on beha l f  o f  t h e  p ro jec t .  It was a l s o  due t o  t h e  
nature  o f  t he  p r o j e c t  i t s e l f  which used m i l  1  i n g  equipment a v a i l a b l e  
i n  Canada. The e a r l i e s t  and s imples t  procedure was t o  have IDRC 
purchase i t  i n  Canada and sh ip  i t  t o  N iger ia .  



3. NATIONAL LINKAGES AND DELIVERY SYSTEM 

The U n i v e r s i t y  o f  I f e ,  t he  Food Research I n s t i t u t e  i n  Lagos, 
and the  I n d u s t r i a l  Research and Development U n i t  o f  t he  N iger ian  
M i n i s t r y  of I ndus t ry  had a l l  expressed some i n t e r e s t  i n  undertak ing 
supportfng research f o r  t h t s  p r o j e c t  by us ing  t h e  products o f  the  
m i l l  together  w i t h  s t a r c h  and f l o u r  from cassava and o the r  r o o t  crops 
t o  make a v a r i e t y  of cereal  products. None o f  these i n s t i t u t i o n s  
could be encouraged t o  devel op adequate proposals . The I n d u s t r i a l  
Research and Development U n f t  was p r t m a r i l y  i n t e r e s t e d  i n  wheat m i  1 l- 
i n g  and n o t  sorghum and m i l l e t ,  t h e  pr imary cerea l  crops of Nigeria. 
However, Ahmadu B e l l o  U n i v e r s i t y  (ABU) and the  U n i v e r s i t y  o f  Ibadan 
both provided some support f o r  t h i s  p r o j e c t .  ABU was very  i n t e r e s t e d  
and a number o f  s t a f f  v i s i t e d  the  p r o j e c t  and provided advice on 
storage, s a n i t a t f o n  and development o f  t h e  t e s t  k i t chen  t o  t e s t  t he  
acceptabi li ty o f  d i f f e r e n t  mi 11 products. A p r o j e c t  t o  examine the  
u t i l i z a t i o n  o f  cowpea f l o u r  a t  t h e  U n i v e r s i t y  o f  Ibadan was subse- 
quent ly  devel oped. 

The Niger ian  Federal Government ind ica ted,  dur ing  the  i n i  ti t a l  
development of t h i s  p ro jec t ,  t h a t  as soon as an improved cereal  and 
legumes m i l  l i n g  system could be developed they  would provide the  re- 
sources t o  ensure i t s  widespread u t i  1 i z a t i o n  throughout Northern 
N iger ia .  However, t he  Government had no f i r m  p o l  i c y  a t  t h a t  t ime of 
how these m i l l s  would be developed and whether t h e  p r i v a t e  sector ,  
co-ops, o r  a government agency would be the  pr imary agent f o r  operat- 
i n g  these m i l l s .  I n  1975 the  Federal Government es tab l ished the  
Nat ional  Grains Product ion Company (NGPC) , a quasi-government corpora- 
tion, w i t h  a mandate t o  develop programs on g r a i n  production, storage 
and processing. As a f i r s t  p r i o r i t y ,  t h e  NGPC concentrated on t h e  
development of storage f a c i l i t i e s .  With the  subsequent c rea t ion  of a 
Nat ional  Grains Board responsib le f o r  nornial market operat ions and 
eventual l y  p r i c e  s t a b i l i z a t i o n ,  the  NGPC has concentrated on the  
development o f  a s t r a t e g i c  s torage system. The NGPC has now devel- 
oped i t s  storage program (82,000 tons s to red  i n  n i n e  s ta tes  w i t h  an 
eventual o b j e c t i v e  o f  250,000 tons kep t  as s t r a t e g i c  capaci t y )  and 
i s  p lanning t o  begin development o f  comnercial p roduct ion  and pro- 
cessi  ng operat ions. 

The NGPC requested IDRC t o  prov ide  consul tants f a m i l i a r  w i t h  
t h e  Maiduguri p r o j e c t  t o  undertake a major  f e a s i b i l i t y  study on the  
es tab l  i s  hment of commercial m i  11 s throughout Northern N i g e r i a  based 
on the  Maiduguri system. The NGPC has comnit ted 42,000 Na i ra  
(U.S. $63,000) t o  cover a1 1 N iger ian  costs.  (NGPC was o r i g i n a l l y  
under t h e  impression t h a t  IDRC was a commercial consu l t i ng  finn which 
NGPC could con t rac t  t o  undertake t h i s  study.) Th is  s tudy i s  a l o g i -  
c a l  fo l low-up t o  the work undertaken a t  Maiduguri  s ince t h e  opera- 
t i o n a l  e f f i c i ency  o f  the  m i l l i n g  system has been c l e a r l y  establ ished. 
Th is  study, which i s  expected t o  be completed i n  the  f a l l  of 1978, 
d 4 1  examine the  e f f e c t  o f  i n t roduc ing  the  Maiduguri m i l l  system on 
t h e  present product ion, market ing and processing system, as w e l l  as 



undertaking a d e t a t l e d  study on the  comnercial f e a s i b i l i t y  o f  these 
new m i l l s  i n  d i f f e r e n t  l oca t ions  w l t h  recamnendations on t h e  s ize ,  
equtpment and management requ i red  f o r  each m f l l  . 'The study w l ' l l  no t  
be r e s t r f c t e d  t o  recomnendations on ly  f o r  NGPCts use sfnce the  NGPC 
has i n d i c a t e d  t t  i s  prepared t o  cooperate wi th,  o r  promote, these 
m i l  1s i n  the  p r i v a t e  sec tor  o r  w l t h  t h e  Co-ops. NGPC's c a p a b i l i t y  t o  
e s t a b l i s h  and operate a number o f  such m f l l s  appears t o  be 1 i m i t e d  
a t  present and i t  i s  expected t h a t  t h e  study w i l l  recomnend a care- 
f u l l y  phased expansfon o f  these m i l l s  t o  a l l ow  t h e  development of 
management and operat ional  expert ise.  

Recently, t h e  Home Economics D i v i s i o n  o f  the  Sta te  M i n i s t r y  
of Local Government has been a c t i v e l y  invo lved i n  disseminat ing some 
o f  t h e  tes ted  r e c i  pes t o  the. surrounding c m u n i  ti es, i n developing 
educat ional  ma te r ia l ,  and i n  w r i t i n g  a r t i c l e s  f o r  t h e  l o c a l  magazine. 
The Home Economics D i v i s f o n  i s  a l s o  now engaged i n  the  prepara t ion  of 
a book le t  t o  be used by extension people and i n  the  schools. Most 
secondary schools i n  Maiduguri  have v i s i t e d  t h e  mi  11 , the  bakery and 
the  t e s t  k i tchen.  

4. THE BENEFICIARY 

This p r o j e c t  was developed on the assumption t h a t  an improved 
m i l  l i n g  system could have impor tant  b e n e f i t s  bo th  f o r  t h e  consumer 
I n  te rns  o f  a more assured supply o f  san i ta ry ,  convenient and pro- 
cessed g r a i n  products, and f o r  t h e  producer i n  terms o f  an increase 
i n  e f fec t ive  demand f o r  h i s  cereal  and legume crops. The e x i s t i n g  
m i l l s  i n  the region can on ly  g r i n d  and n o t  dehu l l  g r a i n  and a re  re-  
garded as i n e f f i c i e n t  and unsani tary,  and probably unable t o  handle 
increas ing g r a i n  product ion i n  t h e  North. The 1 i m i  t e d  informat ion 
a v a i l a b l e  i nd i ca ted  t h a t  wh i l e  up t o  90 pe r  cent o f  t h e  g r a i n  produced 
i n  the  reg ion was s t i l l  processed completely i n  the  household, t he re  
was an increas ing market f o r  m i l l  products i n  t h e  urban and semi- 
urban areas due t o  the  r a p i d l y  changing s o c i a l  and economic s t r u c t u r e  
i n  Northern Niger ia.  

The main advantage o f  t h e  new m i l  1 i s  t h e  a d d i t i o n  of a 
mechanical ly d ry  decor t ica ted gra in .  Other advantages are: reducing 
t h e  r e a l  1 osses from cereal  processing; i nc reas ing  consumer choice 
and responding more e f f e c t i v e l y  t o  the  changing cond i t ions  I n  t r a d i -  
t i o n a l  consumer markets; and opening new markets f o r  domestic cereal  
and legume crops. These f a c t o r s  have l a r g e l y  been confirmed by the  
var ious s tud ies  undertaken du r ing  t h e  p ro jec t .  

a )  The increased s h e l f  1 i f e  o f  m i l l  products, due t o  d r y  
mechanical decor t ica t ion ,  provides an oppor tun i t y  fo r  cooperat ives 
o r  o the r  organizat ions t o  en te r  the market s ince  they are unable t o  
handle and d i s t r i b u t e  t h e  present  product  w i t h  i t s  s h o r t  shel f  l i f e .  
Thk e n t r y  o f  co-operattves and o the r  commercial organizat ions I n t o  
the  d i s t r i b u t f o n  system may he lp  t o  reduce the  present  monopoly 



s i t u a t i o n  i n  processing t h a t  e x i s t s  i n  many towns i n  the  North and 
t o  reduce p r i c e  f l u c t u a t i o n s  caused by hoarding and o the r  fac tors .  
The f i r s t  study under t h i s  p r o j e c t  c a r r i e d  o u t  by a Canadian 
consu l tan t  i n  1972 ind i ca ted  t h a t  speculators are a c t i v e  a t  each s tep 
o f  the  post-producing system w i t h  r e s u l t i n g  i n s t a b i l i t y  i n  p r i ces  
over the  crop year  and between markets a t  t he  same p o i n t  i n  t ime. 
Thus, crop p r i ces  f o r  t he  Maiduguri market increased f i v e f o l d  i n  1971, 
w h i l e  p r i c e  d i f f e r e n t i a l s  between f o u r  market centres i n  the  area 
showed a d i f fe rence o f  30 t o  40 per  cent  a t  the  same p o i n t  i n  t ime. 

b) The p i  l o t  m i  11 provides a b e t t e r  response than the  e x i s t -  
i n g  system t o  the  changing market requirements o f  consumers i n  t h e  
urban populat ion i n  the  region. 'The Consumer Preference Study, 
c a r r i e d  ou t  i n  1973 as p a r t  o f  t he  p ro jec t ,  showed t h a t  t he  compound 
household s t y l e ,  w i t h  l a r g e  f a m i l i e s  and a number o f  wives able t o  
share the  labour ious d a i l y  job  o f  g r a i n  processing, i s  disappearing 
and being replaced by s i n g l e  fami ly  u n i t s .  The study i nd i ca ted  t h a t  
30 per  cent  o f  t he  urban populat ion now l i v e  i n  ren ted rooms which 
are inconvenient f o r  g ra in  processing and g r a i n  storage. More women 
are being employed outs ide  the  home and an increas ing number of 
c h i l d r e n  are going t o  school, making them l e s s  a v a i l a b l e  f o r  house- 
ho ld  work. A t  t h e  same time, 40 pe r  cent  o f  t he  c h i l d r e n  performed 
the  task  o f  ca r ry ing  manually dehul l e d  g r a i n  t o  an e x i s t i n g  m i l  1 f o r  
g r i nd ing  . 

Thus, t h e  p r a c t i c e  o f  pounding g r a i n  t o  prepare f l o u r  i n  each 
household i s  disappearing and more households are  having t h e i r  g r a i n  
dehul led as w e l l  as ground outs ide  the  home. This t rend t o  Increased 
commercial izat ion o f  g r a i n  processing i s  matched by an increased use 
o f  convenience food products and the  purchase of packaged f l ou r .  

c )  The establ ishment o f  these m i l  1s i n  Northern N ige r ia  
should increase the  u t i l i z a t i o n  o f  cerea l  and legume crops produced 
i n  t h e  North. The on ly  commercially m i l  l e d  and packaged. f l o u r  a v a i l -  
ab le  i n  the  region i s  wheat o r  maize f l o u r  m i l l e d  e i t h e r  i n  Lagos o r  
Kano. The Consumer Preference Study ind i ca ted  t h a t  50 per  cent  of 
the Maiduguri households purchased t h i s  k i n d  o f  packaged f l o u r  a t  
l e a s t  once a month. It i s  expected t h a t  t h i s  market w i l l  grow 
rap id l y .  There i s  an increase i n  movement o f  people from d i f f e ren t  
regions o f  N ige r ia  i n t o  the  c i t i e s  w i t h  food preferences f o r  products 
n o t  r e a d i l y  a v a i l a b l e  and an increase i n  high-income consumers who 
wish t o  purchase on ly  commercial l y  m i  11 ed products. 

One o f  t h e  adverse e f f e c t s  o f  t h i s  new m i l l i n g  system could 
be a reduct ion  i n  employment oppor tun i t i es  f o r  women processing 
g r a i n  i n  the home f o r  sale, p a r t i c u l a r l y  the  dehu l l i ng  opera t ion  
s ince  t h e  Consumer Preference Study i n d i c a t e s  t h a t  t h e  e x i s t i n g  
g r ind ing  m i l l s  have a l ready taken over much o f  the  f l o u r  m i l l i n g  i n  
Maiduguri. I t  appears t h a t  t h i s  improved m i l l  can produce f l o u r  and 
o t h e r  products as cheaply as the  e x i s t i n g  system o f  home dehu l l i ng  
and g r i n d i n g  i n  the  small  m i l l s .  However, i t  i s  expected t h a t  these 
new m i l l s  w i l l  compete, a t  l e a s t  i n  the  i n i t i a l  stages, most d i r e c t l y  
w i  t h  the s i m i l a r  products produced by the l a rge  automated m i l l s  i n  



Lagos and Kano which are p r ima r i l y  using imported wheat. There i s  
even some d i r e c t  importat ion o f  wheat f l o u r  i n t o  Niger ia.  The 

. planned NGPC study w t l l  provide a b e t t e r  data b.ase on which t o  assess 
the markets and competi t ive impact o f  the Plaidugurt m i l l i n g  system. 

REGIONAL 'LINKAGES 

The experience gained i n  t h i s  p ro j ec t  and the equipment de- 
veloped have formed the basis f o r  two other  projects:  one i n  Senegal 
and another i n  Botswana. These are attempting t o  develop m i l l i n g  
systems appropriate t o  the spec i f ic  i nd iv idua l  requirements of these 
areas. 

While the m i  11 has been able t o  r e a d i l y  produce a cowpea 
f l ou r ,  the Consumer Preference Study ind icated t h a t  housewives prefer  
a wet-mil led f lour.  This informat ion l e d  t o  the development of a 
cowpea u t i  1 i z a t i  on network l nvol v ing the Univers i  t y  o f  Ibadan, the 
Food Research I n s t i t u t e  i n  Ghana, the Maiduguri M i l l  and the Univer- 
s i  t y  o f  Saskatchewan Home Economics Department whi ch i s  analysi  ng 
cowpeas processed a t  the m i l l  t o  examine the di f ferences between dry- 
m i l l e d  f l ou r ,  as produced i n  the m i l l ,  and wet-mi l led f l o u r  as 
t r a d i t i o n a l l y  produced by the housewife. The purpose i s  t o  determine 
the p o s s i b i l i t i e s  o f  subs t i t u t i ng  the mechanical dry-mi l led f l o u r  for  
the manual wet-mi 1 l e d  type. 

6. I D R C '  S ROLE AND INVOLVEMENT 

As o r i g i n a l l y  conceived, IDRC's r o l e  was t o  oversee machinery 
i n s t a l l a t i o n  and provide on-si te advisory services on machinery oper- 
at ion,  m i l l i n g  system t r i a l s  and general m i l l  management w i t h  con- 
sul t i n g  experts advising on s p e c i f i c  p ro j ec t  funct ions as the need 
arose. An e f f o r t  was made from the s t a r t  t o  keep a low p r o f i l e  on 
t h i s  advisory funct ion and have the  m i  11 managed and run by loca l  
s ta f f .  Due t o  the problems experienced by the State  D iv i s ion  of 
Agr icu l ture  i n  p rov id i  ng experienced management personnel , I D R C  has 
had an ac t i ve  r o l e  i n  prov id ing support s t a f f  and outs ide consultants 
and i n  administer ing p r o j e c t  funds. 

As Niger ian involvement was l im i ted ,  the Nigerians tended t o  
conceive of the  m i  11 as somewhat o f  a "turnkey" operation, w i t h  IDRC 
responsible for  implementation and d i r e c t i o n  o f  the project .  It was 
d i f f i c u l t  t o  co r rec t  t h i s  misconception o f  IDRC's r o l e  because of 
the frequent change i n  M in i s t r y  s t ruc tu re  and senior  M in i s t r y  per- 
sonnel. The only r e a l  concern expressed by t he  Nigerians was the 
lack of spare par ts  which had occasional ly  l e d  t o  the shutdown of 
m i l l  operations. The l ack  o f  e f f i c i e n t  spare par ts  maintenance and 
purchase system t h a t  can be operated 6y m i l  1 s t a f f  i s  s t d l  1 a prob- 
lem, requi  r i ng continued IDRC support. 



While IDRC1s s t a f f  l n p u t  appears t o  be q u i t e  heavy, much o f  
i t  was d i rec ted ,  I n  who1 e o r  pa r t ,  towards ancl 1 1 ary research. 

BROADER DEVELOPMENT ' IMPLICATIONS 

The development o f  t h i s  efficient m i l  l i n g  system a t  Maiduguri  
cou ld  have a subs tan t l a l  impact on t h e  economy of Northern N l g e r i a  
through reducing pos t  harves t  losses, Imports and Increas ing  consumer 
cholce, al though most o f  the  g r a i n  belng produced I n  t h i s  reg lon  w i l l  
cont inue t o  be processed I n  the  household f o r  some t h e .  The r e s u l t s  
achleved w l t h  t h e  more recent  p r o j e c t s  I n  Botswana and Senegal, based 
on the  experience der lved from t h l s  p r o j e c t  and t h e  s i m l l a r l t y  of 
crops, processlng sys tems and economl c condl t l o n s  e l  sewhere i n  Afr ica,  
i n d l c a t e  t h a t  t h l s  m i l l i n g  system could have a wlde reg lona l  appl ica-  
t l o n .  IDRC s t a f f  are e x p l o r l n g  CIDAts l n t e r e s t  I n  he lp lng  t o  f lnance 
the  development of a number o f  these m i l l s  I n  o the r  A f r l c a n  countr les.  

An equa l l y  Important  r e s u l t  o f  t h l s  p r o j e c t  was t h a t  It 
served as a model f o r  the development of an i n t e g r a t e d  approach t o  a 
post-product lon systems program I n  A f r l  ca, p r o v i d i n g  a p r a c t i c a l  
example of how research on such components as consumer preferences 
and market research, processlng and new product  development, can be 
e f f e c t i v e l y  11 nked. 

The use of t h l s  p r o j e c t  as a model j u s t i f l e d  the  extenslve 
management l n p u t  t h a t  was requ l red  by  IDRC s t a f f .  I D R C  s t a f f  have 
been unable t o  l d e n t l f y  many research l n s t l t u t i o n s  which are  
s u f f l c l e n t l y  broad based t o  be able t o  c a r r y  ou t  an I n t e g r a t e d  systems 
approach t o  post-product ion research o r  whl ch have the  l n t e r e s t  o r  
resources t o  maln ta in  a research program f rom the  I n i t i a l  research 
through t o  c o r r e c t l n g  a l l  t h e  opera t iona l  problems of a p i l o t  u n l t  
tes ted  under t y p i c a l  market condl t l o n s .  



APPENDIX A 

Cost and Returns f r o m  &TI 'Operation* 

- Total MI1 - Per 100 kg Whole Graln 
CN +N 

Sales - 
Flour 
6 r i  t s  

H idd l  i ngs 

Ovsa 

To ta l  Value of Product ion (A) 

Whole Graln Costs 

Sorghum 

Mai r e  

To ta l  Cost of  Grains ( 8 )  

MI1 1 Operation Costs - Varfables - 
Mi 7 l i n g  labour wages 

Fuel, 0 i  1 and Grease 
Packaging Suppl I es 

T o t a l  Var lable Costs (D) 

Marqln above Var lable Costs (C-D)  

- Overhead Costs - 
Mi11 Management Salar ies  

Guardian ~ d g e s  

Depreci a t1  on 

To ta l  Overhead (E) 9,954.05 

To ta l .  MI 11 Expenses (D+ E) . ( F) 17,670.20 

Margin above To ta l  Costs (C-F) 5,107.36 
- 

L 
P r o f i t  S - 8.62% 

f 
Depreciation charges are excessive by approximately 30 per cent, given the 
presence of equipment not  requlred i n  the operation of a cainnercial m i l l .  
Furthermore, both ca i t a l  and labour char es are higher than need be I n  ! 9 comparison t o  a regu ar comercia1 operat on. 



0 7  d d 

Y ; Y Y .  o o o % : .;;a 
0  0 0 0  0 0 0  
0 I 0 0 0 0  o o o r t  






