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B. N a r r a t i v e  Summary 

S p e c i a l  emphasis was p l aced  on deve lop ing  improved soybean g e n e t i c  
technology f o r  small farmers  i n  t h e  t r o p i c s  and s u b t r o p i c s .  Grant 
s t a f f ,  coope ra t i ng  w i t h  WR/Mayaguez and o the r  co l l abo ra to r s ,  made 
p o s s i b l e  primary r e s e a r c h  a c t i v i t i e s  which i nc luded  a  c r o s s i n g  pro- 
gram, s e g r e g a t i o n  o f  popu l a t i ons ,  germplasm e v a l u a t i o n ,  and a  pre- 
l im ina ry  obse rva t i on  t r i a l .  Assoc ia ted  r e s e a r c h  was conducted i n  
seed  q u a l i t y ,  s t o r a g e ,  r e s i s t a n c e  t o  v i r a l  d i s e a s e s  and i n s e c t s ,  
s o i l  f e r t i l i t y ,  and weed c o n t r o l .  

F ive  g radua te  s t u d e n t s  s e r v i n g  a s  r e s e a r c h  a s s i s t a n t s  c o n t r i b u t e d  
t o  g r a n t  o b j e c t i v e s  du r ing  t h e  r e p o r t  pe r i od .  One completed a  mas- 
t e r ' s  program and f o u r  o t h e r s  a r e  con t i nu ing  i n  d o c t o r a l  programs. 
Graduate s t u d e n t  r e s e a r c h  invo lved  s t u d i e s  o f  t h e  e f f e c t s  o f  day- 
l e n g t h  on  nodule a c t i v i t y ,  i n h e r i t a n c e  of drought  r e s i s t a n c e ,  seed  
p r o t e i n s ,  s e l e c t i o n  f o r  seed  o i l  and p r o t e i n  and e f f e c t s  o f  s e l e c t e d  
v a r i a b l e s  on i n t e r c r o p p i n g  of soybeans.  

Two s h o r t  cou r se s  were conducted: "Soybean P roces s ing  f o r  Human 
Food" and "Technical  and Economic Aspects  o f  Soybean Product ion" w i t h  
suppo r t  from USDA, A I D  and o t h e r  donors.  S p e c i a l  soybean f a m i l i a r i -  
z a t i o n  courses  were designed f o r  a  team from t h e  I r a n i a n  O i l s eed  Re- 
s e a r c h  and Development Company. In-country  seminars  were conducted 



i n  Ecuador and Peru under e x i s t i n g  Task Order arrangements.  A major 
workshop on soybean r u s t  was he ld  i n  Manila, The Ph i l i pp ines .  Sponsor- 
s h i p  included t h e  P h i l i p p i n e  Council f o r  Agr i cu l tu re  and Resources 
Research (PCARR), t h e  Asian Vegetable Research and Development Center 
(AVRDC), A I D  and INTSOY. F inanc ia l  and o t h e r  support  was provided by 
t h e s e  and o t h e r  sources .  

Development of advisory  and c o n s u l t a t i o n  capac i ty  was given s i g n i f i c a n t  
impetus from nongrant sources .  A s e r i e s  of Task o r  Purchase Orders 
i s sued  under A I D  Basic  Ordering Agreements provided oppor tuni ty  t o  
render  advisory  a s s i s t a n c e  i n  f i v e  LDCs--Peru, Ecuador, Ghana, Za i re  
and Panama. Problem i d e n t i f i c a t i o n  and program planning advisory  
s e r v i c e s  were requested.  INTSOY teams composed of c o r e  s t a f f ,  U I U C  
personnel ,  a s soc i a t ed  i n s t i t u t i o n s '  personnel ,  and p r i v a t e  organiza-  
t i o n s  and i n d i v i d u a l s  worked i n  c l o s e  coopera t ion  wi th  hos t  country 
and A I D  mission personnel  t o  accomplish t h e  t a s k s  assigned.  The op- 
p o r t u n i t i e s  f o r  e s t a b l i s h i n g  new l inkages ,  o r  s t rengthening  t h e  e x i s t i n g  
t i e s ,  were important  a s p e c t s  of t h i s  a c t i v i t y .  

Continued support  was given t o  t h e  Soybean Insec t  Research Information 
Center ,  a  computerized information s t o r a g e  and r e t r i e v a l  system f o r  
t h e  worldwide l i t e r a t u r e  of a r thropods  a s soc i a t ed  wi th  soybeans. During 
t h e  r e p o r t  per iod ,  173 r e q u e s t s  f o r  s e r v i c e s  w e r e  f i l l e d  i n  t h e  form 
of computer p r i n t o u t s ,  l i t e r a t u r e  searches  and copies  of documents 
t o  i n v e s t i g a t o r s  i n  t h e  fol lowing coun t r i e s :  A u s t r a l i a ,  Bo l iv i a ,  
B r a s i l ,  Canada, Colombia, E l  Salvador ,  Ecuador, IIonduras, I r a n ,  I s r a e l ,  
Korea, The Ph i l i pp ines ,  S r i  Lanka, Sweden and Taiwan. 

Domestic and i n t e r n a t i o n a l  l inkage  formation made e x c e l l e n t  progress .  
The primary domestic l i nkages  wi th  A I D ,  UPRIMC and USDA/ARS were 
s t rengthened through c o n s u l t a t i o n  and coord ina t ion  i n  program planning 
a c t i v i t i e s .  Associated U.S. i n s t i t u t i o n s  and personnel  cooperated i n  
t e c h n i c a l  a s s i s t a n c e  a c t i v i t i e s  and i n  genera l  program planning. U I U C  
and UPR/MC sponsored an I n t e r n a t i o n a l  Soybean Network Conference a t  
Urbana, I l l i n o i s ,  May 25  and 26, 1977. Representa t ives  from 16 i n s t i -  
t u t i o n s ,  governmental agencies  and i n t e r n a t i o n a l  o rgan iza t ions  a t tended .  
Linkages wi th  i n t e r n a t i o n a l  c e n t e r s  and LDCs were advanced through a  
series of memoranda of understanding.  The g ran t  co-d i rec tors  p a r t i -  
c ipa t ed  i n  c o n s u l t a t i o n s  wi th  r e p r e s e n t a t i v e s  of i n t e r n a t i o n a l ,  n a t i o n a l ,  
and r eg iona l  o rgan iza t ions  t o  advance planning f o r  a n  i n t e r n a t i o n a l  
network of o rgan iza t ions  and ind iv idua l s  wi th  i n t e r e s t s  i n  soybean 
r e sea rch  and educa t iona l  work. The p l a n t  breeding program a t  UPR/MC 
p a r t i c i p a t e d  s i g n i f i c a n t l y  i n  l inkage-bui lding a c t i v i t i e s  by providing 
seed f o r  t h e  I n t e r n a t i o n a l  Soybean Var ie ty  Experiment and t h e  Soybean 
Pre l iminary  Observation T r i a l .  These t r i a l  programs l i n k  d i r e c t l y  t o  
n a t i o n a l  soybean e f f o r t s  i n  over  100 coun t r i e s .  The INTSOY Newslet ter  
l i n k s  t h e  core  s t a f f  wi th  over  1,700 subsc r ibe r s ,  more than  h a l f  of 
whom a r e  a s soc i a t ed  wi th  fo re ign  a g r i c u l t u r a l  r e sea rch  educat ion 
and development i n s t i t u t i o n s .  The INTSOY Pub l i ca t ion  S e r i e s  provided 
t h e  mechanism f o r  l i n k i n g  s c i e n t i s t s  w i th in  t h e  c r o s s  d i s c i p l i n e s  
through a  d i v e r s e  series of monographs and conference proceedings. 



Deta i l ed  Report 

1. General  Background and Desc r ip t i on  of t h e  Problem 

Soybeans o f f e r  a  g r e a t e r  p o t e n t i a l  f o r  l e s sen ing  t h e  LDC p r o t e i n  
and c a l o r i e  sho r t age  t han  any o t h e r  g r a i n  legume. Soybeans, averag ing  
about  40 percent  p r q t e i n ,  w i th  e x c e l l e n t  n u t r i t i o n a l  ba lance  and t h e  
c a p a b i l i t y  of producing h igh  y i e l d s ,  a r e  t h e  most promising p o t e n t i a l  
source  of vege t ab l e  p r o t e i n ,  and a l s o  produce l a r g e  q u a n t i t i e s  of u s e f u l  
e d i b l e  f a t s .  Furthermore, soybeans produce a  h igh  y i e l d  of p r o t e i n  per  
u n i t  of energy expended i n  t h e  product ion process .  Experience i n  t h e  
I n t e r n a t i o n a l  Soybean Var ie ty  Experiment (ISVEX) and v a r i o u s  n a t i o n a l  
soybean development programs i n d i c a t e  t h a t  t h e  soybean i s  a  f a r  more 
widely adap tab l e  legume than  was prev ious ly  thought ;  s a t i s f a c t o r y  
y i e l d s  can be  ob ta ined  over  a  wide range  of agro-c l imat ic  cond i t i ons  
fol lowing good management and c u l t u r a l  p r a c t i c e s .  

P r e s e n t l y ,  soybean c u l t u r e  i s  concent ra ted  i n  t h e  United S t a t e s ,  
B r a s i l ,  and Mainland China, w i th  s i g n i f i c a n t  a d d i t i o n a l  product ion 
i n  Indones ia ,  Mexico, and t h e  Sovie t  Union. Most of t h e  wor ld ' s  

0 
soybeans a r e  grown a t  l a t i t u d e s  g r e a t e r  than  30 . Recent evidence 
i n d i c a t e s  t h a t  soybean c u l t i v a t i o n  i s  a l s o  p r a c t i c a l  under smal l  
farm cond i t i ons  i n  t r o p i c a l  and s u b t r o p i c a l  a r e a s ,  i nc lud ing  many 
r eg ions  where p r o t e i n  sho r t age  i s  p r e s e n t l y  acu t e .  However, t o  
a c c e l e r a t e  t h e  r a t e  of expansion more in format ion  i s  needed on t h e  
c u l t u r a l  requirements  of t h e  crop i n  t h e s e  l a t i t u d e s  and v a r i e t i e s  
a r e  needed which a r e  b e t t e r  adapted t o  s h o r t  day-lengths  and h igh  
temperatures .  There is  an a c u t e  need f o r  a  mechanism t o  d i ssemina te  
information and seeds tocks  which w i l l  c o n t r i b u t e  t o  h igh  product ion ,  
and f o r  t r a i n i n g  of t e c h n i c a l  personnel  i n  modern techniques  of 
growing soybeans i n  lower l a t i t u d e s .  

An a n a l y s i s  of i n s t i t u t i o n a l  s t r e n g t h s  t o  add re s s  t h e  problems 
inhe ren t  i n  t h e  development of a  comprehensive i n t e r n a t i o n a l  soybean 
program r e a d i l y  a f f i rmed t h e  g r a n t e e ' s  c a p a c i t y  t o  under take  t h e  
t a sk .  The Un ive r s i t y  of I l l i n o i s  a t  Urbana-Champaign has  played a  
lead ing  r o l e  i n  soybean r e s e a r c h  s i n c e  t h e  1920's ,  and has  enjoyed 
i n t e r n a t i o n a l  r e p u t a t i o n  f o r  t h e  exce l l eqce  of i t s  soybean program 
s i n c e  t h e  1930's.  For t h e  pas t  20 yea r s ,  I l l i n o i s  has  been heav i ly  
involved i n  i n s t i t u t i o n - b u i l d i n g  and a g r i c u l t u r a l  advisory  a c t i v i t i e s  
i n  s e v e r a l  developing c o u n t r i e s ,  and s i n c e  1965 has  g iven  a  pa r t i cu -  
l a r  emphasis t o  i n t e r n a t i o n a l  a s s i s t a n c e  f o r  soybean development. 

The Un ive r s i t y  of I l l i n o i s ,  through t h e  coope ra t i ve  I n t e r n a t i o n a l  
Soybean Program, INTSOY, has  had a  s i g n i f i c a n t  r o l e  i n  a s s i s t i n g  
l o c a l  r e s e a r c h  personnel  t o  undertake s u c c e s s f u l  soybean t r i a l s  i n  
a  number of t r o p i c a l  and s u b t r o p i c a l  c o u n t r i e s .  A s  a  long-establ ished 
c e n t e r  of exce l lence  i n  soybean r e sea rch ,  I l l i n o i s  i s  i n  a  unique 
p o s i t i o n  t o  f u r t h e r  develop high competence i n  soybean improvement 
w i th  s p e c i a l  r e l a t i o n  t o  t h e  problems encountered i n  t r o p i c a l  and 
s u b t r o p i c a l  a r ea s .  The Un ive r s i t y  of I l l i n o i s  has  ou t s t and ing  s t a f f ,  
l a b o r a t o r i e s ,  r e sea rch  f a c i l i t i e s ,  l i b r a r y  support  and t h e  b a s i c  
i n f r a - s t r u c t u r e  needed f o r  a  major i n t e r n a t i o n a l  program i n  soybean 
r e sea rch ,  development and l i nkages .  I n  i t s  College of Agr i cu l tu re ,  
v i r t u a l l y  a l l  t h e  departments a r e  involved t o  some ex t en t  i n  r e sea rch ,  
ex tens ion  and teaching  a c t i v i t i e s  r e l a t e d  t o  soybeans. 



The USDA/ARS Regional Soybean Laboratory,  l o c a t e d  on t h e  U I U C  
campus, i s  t h e  p r i n c i p a l  f e d e r a l  a c t i v i t y  f o r  r e s e a r c h  on soybean 
improvement. A c t i v i t i e s  on t h e  p r o j e c t  a r e  c l o s e l y  coord ina ted  
w i th  t hose  of r e l a t e d  u n i v e r s i t y  departments .  A l l  p r o f e s s i o n a l  
s t a f f  members of t h e  Laboratory hqve j o i n t  u n i v e r s i t y  appointments 
and a r e  a v a i l a b l e  f o r  c o n s u l t a t i o n ,  coopera t ion ,  and supe rv i s ion  
of g radua te  s tuden t  r e sea rch .  

Outstanding l i b r a r y ,  l a b o r a t o r y  and f i e l d  f a c i l i t i e s  a r e  u t i l i z e d .  
Spec i a l i zed  equipment r equ i r ed  f o r  t h e  most s o p h i s t i c a t e d  r e sea rch  
i s  a v a i l a b l e  on t h e  U I U C  campus. 

Cooperative arrangements w i t h  t h e  Un ive r s i t y  of Puer to  Rico/Mayaguez 
Campus enhance t h e  d i r e c t  c a p a b i l i t i e s  of  t h e  Un ive r s i t y  of  I l l i n o i s  
f o r  f i e l d  work on soybeans i n  t r o p i c a l  environments,  This  g r a n t  
i s  complementary t o  a  211(d) g r a n t  adminis te red  by t h e  Univers i ty  of  
Puer to  Rico/Mayaguez whose focus i s  p r o t e c t i o n  of t h e  soybean p l a n t .  

Purpose of t h e  Grant 

The purpose of t h e  g r a n t ,  a s  s t a t e d  i n  t h e  o r i g i n a l  g r an t  document, 
i s  t o  s t r eng then  t h e  competence of t h e  Un ive r s i t y  of I l l i n o i s  i n  
a  c o l l a b o r a t i v e  program w i t h  t h e  Univers i ty  of Puer to  Rico, t o  
provide needed r e sea rch ,  t r a i n i n g ,  r e sea rch  and informat ion  l i nkages ,  
t e c h n i c a l  a s s i s t a n c e ,  and c o n s u l t a t i o n  on major problems r e l a t e d  t o  
t h e  improvement and development of product ion techniques  f o r  soybeans 
i n  t r o p i c a l  and s u b t r o p i c a l  a r e a s .  The developed competencies w i l l  
be used t o  improve soybean product ion  and u t i l i z a t i o n  t o  provide 
p r o t e i n  i n  d i e t s  of low-income people  throughout t h e  world.  

Following the  scheduled 18-month review of t h e  g r a n t  program i n  
A p r i l  1975, t h e  s ta tement  of purpose was modified. I n  t h e  redesigned 
g r a n t ,  t h e  program purpose i s  t o  develop, mobi l ize  and main ta in  a  
U.S. i n s t i t u t i o n a l  response c a p a b i l i t y  i n  soybean product ion,  and 
use  t h e  competence, l e ade r sh ip  and f a c i l i t i e s  of U I U C  and t h e  
Un ive r s i t y  of Puer to  Rico/Mayaguez Campus i n  focus ing  on t h e  s o l u t i o n  
of LDC problems, w i th  emphasis on technology a p p l i c a b l e  t o  t h e  smal l  
farmer and improving n u t r i t i o n  of t h e  urban and r u r a l  poor.  

Upon completion of t h e  g r a n t  program, a  c o r e  of experienced f a c u l t y  
w i l l  have been developed wi th  suppor t ing  knowledge genera t ing ,  
s t o r age ,  r e t r i e v a l ,  and d e l i v e r y  systems. These provide che kapac i ty  
t o  respond t o  t h e  needs of t h e  LDCs of t h e  t r o p i c s  and sub t rop i c s ,  
i n  e f f o r t s  t o  improve t h e i r  c a p a b i l i t i e s  t o  produce food p r o t e i n  
and c a l o r i e s ,  and t o  market and use  soybeans i n  d i r e c t  economical 
forms accep tab l e  and w i t h i n  t h e  means of t h e  urban and r u r a l  poor. 
A s  an  outgrowth of t h e  g r a n t  program, U I U C  and i t s  a s s o c i a t e d  U.S. 
i n s t i t u t i o n s  can be expected t o  become t h e  cen t e r  of competence i n  
a l l  phases of soybean product ion,  p r o t e c t i o n ,  marketing and use ,  
and informat ion  systems f o r  t h e  t r o p i c a l  and s u b t r o p i c a l  r eg ions  
of t h e  world. 



3. Objec t ives  of  t he  Grant 

a .  The o b j e c t i v e s  

The o r i g i n a l  g r a n t  o b j e c t i v e s  focused on t h e  development of 
soybean g e n e t i c  technology t o  a s s i s t  t r o p i c a l  and s u b t r o p i c a l  
LDCs i n  i nc reas ing  t h e i r  supply of p r o t e i n .  Other o b j e c t i v e s  
included r e s e a r c h  and informat iona l  l i nkages  t o  soybean improve- 
ment programs i n  o t h e r  c o u n t r i e s .  

I n  t h e  program redes ign  e x e r c i s e ,  and wi th  encouragement from 
A I D ,  t h e  o b j e c t i v e s  w e r e  r e f i n e d  and expanded t o  r e f l e c t  a  
broadened programmatic approach t o  t h e  problem. The o b j e c t i v e s  
o r  program ou tpu t s ,  were designed t o  s t r eng then  t h e  competence 
of U I U C  i n  s e l e c t e d  a r e a s  and improve i t s  communications w i th  
a p p r o p r i a t e  i n s t i t u t i o n s  i n  t h e  U.S. and abroad s o  t h a t  a n  
i n s t i t u t i o n a l  response c a p a b i l i t y  could be achieved i n  t h e  
a r e a s  of soybean product ion ,  p r o t e c t i o n ,  market ing,  u t i l i z a t i o n  
and development of  r e l a t e d  in format ion  systems f o r  t r o p i c a l  and 
s u b t r o p i c a l  r eg ions  of t h e  world. Five major o b j e c t i v e s  i output:^) 
were t o  be addressed:  

(1) An improved educat ion and t r a i n i n g  c a p a b i l i t y .  Improvement 
of educa t iona l  c a p a b i l i t i e s  a t  U I U C  and a s s o c i a t e d  U.S. 
u n i v e r s i t i e s  and r e s e a r c h  and educa t iona l  o rgan iza t ions  
make i t  p o s s i b l e  f o r  f a c u l t y  and s t u d e n t s  t o  acqu i r e  g r e a t e r  
knowledge, and a l s o  f o r  a  g r e a t e r  i n s t i t u t i o n a l  response 
c a p a b i l i t y  of product ion,  p r o t e c t i o n ,  market ing,  and use  
of soybeans i n  t r o p i c a l  and s u b t r o p i c a l  reg ions .  

( 2 )  An extended knowledge base  and r e sea rch  c a p a b i l i t y .  This  
i nc ludes  development of soybean g e n e t i c  technology f o r  small  
farmers  of t h e  t r o p i c s  and sub t rop i c s .  Temperate zone 
g e n e t i c  technology provides  a  base  on which t o  b u i l d  i n  
developing high-yielding v a r i e t i e s ,  which a r e  r e s i s t a n t  t o  
crop hazards ,  and n e u t r a l  t o  farm s i z e s  of t h e  less-developed 
c o u n t r i e s .  With high y i e l d s ,  soybeans have t h e  p o t e n t i a l  
t o  o u t  produce n e a r l y  a l l  c rops  i n  terms of  bo th  h igh-qua l i ty  
p r o t e i n  and c a l o r i e s  per  u n i t  of land a r ea .  Focus on improved 
g e n e t i c  technology t o  maximize p r o t e i n  and energy product ion 
per u n i t  of i npu t  p rovides  a  meaningful m u l t i d i s c i p l i n a r y ,  
i n t e r d i s c i p l i n a r y  and problem-solving o r i e n t a t i o n  t o  which 
v i r t u a l l y  a l l  app l i ed  a g r i c u l t u r a l  p roduct ion  d i s c i p l i n e s  
can c o n t r i b u t e .  This approach a l s o  c a p i t a l i z e s  on t h e  
complementar i t ies  o f  t h e  U I U C  and UPR/MC. 

(3) An increased  advisory  and consu l t i ng  c a p a b i l i t y .  This  concerns 
t h e  development of mechanisms which f a c i l i t a t e  e f f e c t i v e  
i n t e r d i s c i p l i n a r y  advisory  and consu l t i ng  c a p a b i l i t i e s  
r e l a t i v e  t o  t h e  product ion and u t i l i z a t i o n  of soybeans i n  
t h e  t r o p i c  and sub t rop i c  r eg ions .  



(4)  An improved and expanded information management c a p a b i l i t y .  
Development and maintenance of in format ion  systems t o  s e r v e  
soybean r e s e a r c h  workers and educa tors  (formal and nonformal) 
i n  t r o p i c a l  and s u b t r o p i c a l  a r e a s ,  o rgan iza t ions  and i n d i -  
v i d u a l s  i n  t h e  U.S, and 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  development 
networks w i th  i n t e r e s t s  i n  soybeans. 

(5) An expanded and s t rengthened  set of l i nkages  and networks.  
The g r a n t e e  is  se rv ing  i n  t h e  l e a d e r s h i p  r o l e  i n  developing 
a  network of o rgan iza t ions  w i th  congruent i n t e r e s t s  i n  
pursuing t h e  goa l  of c a p i t a l i z i n g  on t h e  p o t e n t i a l s  of 
soybeans a s  a  low-cost, h igh-protein and high-energy food 
f o r  t h e  r u r a l  and urban poor of t h e  t r o p i c s  and s u b t r o p i c s .  

b. Review of o b j e c t i v e s  

The development of s e l e c t e d  technologies  a r e  important  program 
ou tpu t s  t h a t  a r e  r ece iv ing  a t t e n t i o n  and resources .  However, 
t h e  key elements  i n  bu i ld ing  a  U.S. i n s t i t u t i o n a l  response 
c a p a b i l i t y  a r e  t hose  a s s o c i a t e d  w i th  t h e  development of 
o r g a n i z a t i o n a l  and human r e sou rces ,  Those o u t p u t s  s t r e s s i n g  
human resources  development, d e a l i n g  with gradua te  educa t ion  
and p r o f e s s i o n a l  t r a i n i n g ,  genera t ion  of knowledge and develop- 
ment of advisory  capac i ty  a r e  t h e  c o r e  of t h e  redesigned program. 

c .  Review of c r i t i c a l  assumptions 

I n  t h e  redes ign ,  s e v e r a l  assumptions were made t h a t  were important  
t o  t h e  a t t a inmen t  of g r a n t  o b j e c t i v e s .  Should one o r  more prove 
t o  be i n v a l i d ,  g r an t  program success  would be adve r se ly  a f f e c t e d .  
These assumptions were l i s t e d  i n  l a s t  y e a r ' s  r e p o r t  and do no t  
need t o  be  repea ted  he re .  

General ly  speaking t h e  assumptions have been sus t a ined ,  bu t  t h e  
l e v e l s  of funding a n t i c i p a t e d  a t  t h e  t ime c f  t h e  g ran t  r edes ign  
d id  n o t  m a t e r i a l i z e  f o r  a  number of reasons .  This  has  had an  
i n h i b i t i n g  e f f e c t  on a t t a i n i n g  t a r g e t s  set i n  t h e  r edes ign  
process  and o b j e c t i v e  a r ea s .  I n  f a c t  i t  was no t  u n t i l  t h e  t i m e  
of t h e  Fourth Year Review, i n  February 1977, t h a t  o f f i c i a l  
r ecogn i t i on  of t h e  g r a n t  r edes ign  was made by t h e  A I D  review 
team. 

D. Accomplishments 

The a c t i v i t i e s  f o r  t h e  r e p o r t  per iod  a r e  c a s t  i n  t h e  model of t h e  g r a n t  
redes ign .  These concen t r a t e  on (1)  improvement of educa t iona l  c a p a b i l i t i e s  
through gradua te  s tuden t  educat ion,  ( 2 )  development of soybean g e n e t i c  
technology f o r  smal l  farmers  of t h e  t r o p i c s  and sub t rop i c s ,  (3) development 
and maintenance of i n f o r n a t i o n  systems t o  s e r v e  soybean r e s e a r c h  workers 
and educa tors ,  and (4) development of an i n t e r n a t i o n a l  network of organi-  
z a t i o n s  and i n d i v i d u a l s  l i nked  i n  ways t o  provide means f o r  ( a )  s t i m u l a t i n g  
coopera t ion  i n ,  (b )  ensur ing  u t i l i z a t i o n  o f ,  and ( c )  s u s t a i n i n g  soybean 
development programs f o r  t h e  t r o p i c s  and s u b t r o p i c s ,  



Because a n t i c i p a t e d  funding l e v e l s  d i d  n o t  m a t e r i a l i z e ,  c e r t a i n  a c t i v i t i e s  
c i t e d  i n  las t  y e a r ' s  work p l a n  could n o t  be  addressed .  These i n c l u d e  
o n - s i t e  s h o r t  cou r se s  ( I -3) ,  employment of an  e d i t o r  t o  a s s i s t  i n  i n f o r -  
mation d i s s emina t i on  (IV-4) and a n a l y s i s  and improvement of f low of  
communications t o  soybean workers worldwide (V-4). Also,  funding f o r  
on-campus s h o r t  cou r se s  (1-2) was t o , t a l l y  o u t s i d e  t h e  g r a n t ,  a l t hough  
t h e  a c t i v i t y  i s  mentioned i n  t h i s  r e p o r t .  

Output I. Improved Education and T ra in ing  C a p a b i l i t i e s  
i n  Sovbean Produc t ion .  P r o t e c t i o n  and U t i l i z a t i o n  

The primary o b j e c t i v e  i s  t o  b u i l d  i n s t i t u t i o n a l  response  c a p a b i l i t y  
through s t r e n g t h e n i n g  of e d u c a t i o n a l  and t r a i n i n g  c a p a b i l i t i e s  a t  bo th  
U I U C  and UPRIMC. P a r t i c i p a t i n g  i n s t i t u t i o n s  i n  t h e  soybean development 
network were s t i m u l a t e d  t o  j o i n  i n  a n  expanded r o l e  i n  educa t i on  and 
t r a i n i n g .  Graduate  s t u d i e s ,  on-campus and o n - s i t e  s h o r t  cou r se s  and 
seminars ,  workshops and confe rences  a r e  t h e  pr imary means of a d d r e s s i n g  
t h i s  o b j e c t i v e ,  

1. Graduate S t u d i e s  

Expansion of t h e  supply of t r a i n e d  personne l  is e s s e n t i a l  t o  
developing i n s t i t u t i o n a l  response  c a p a b i l i t y  o f  t h e  i n t e r n a t i o n a l  
soybean network o r i e n t e d  toward t h e  needs  of t h e  t r o p i c s  and sub- 
t r o p i c s .  Support  o f  g radua te  s t u d e n t s ,  under guidance o f  exper ienced  
soybean workers ,  i s  a means of s imul taneous ly  broadening and deepening 
t h e  t r o p i c a l  soybean knowledge ba se  and i n c r e a s i n g  t h e  numbers of 
young a p p l i e d  s c i e n t i s t s  and educa to r s  t o  work on soybeans.  

F i v e  g radua te  s t u d e n t s  were suppor ted  du r ing  t h e  r e p o r t i n g  per iod .  
One s t u d e n t  completed a m a s t e r ' s  program and t h e  o t h e r  f o u r  a r e  
con t i nu ing  d o c t o r a l  programs. Br ie f  summaries of each s t u d e n t ' s  
work fo l low:  

a .  Barry Glaz - Supe rv i so r s  - D r .  D. K. Whigham and D r .  J. E. Harper.  
Research Area: S t u d i e s  on t h e  E f f e c t  of D a t e  of P l a n t i n g  on t h e  
Source-Sink Re l a t i onsh ip  i n  Three Soybean V a r i e t i e s  and How t h i s  
A f f e c t s  Nodule A c t i v i t y .  (Completed) 

Th i s  exper iment  was conducted a t  t h e  Agronomy South Farm of  t h e  
Un ive r s i t y  of I l l i n o i s ,  Urbana-Champaign, du r ing  t h e  1976 growing 
season.  Three d i f f e r e n t  soybean v a r i e t i e s  (Beeson, Corsoy, and 
Amsoy 71) were p l an t ed  a t  t h r e e  d i f f e r e n t  p l a n t i n g  d a t e s  ( A p r i l  30,  
May 26, and June 22) i n  a n  e f f o r t  t o  produce t r e a t m e n t s  w i th  
d i f f e r e n t  s ea sona l  nodule  a c t i v i t i e s .  

Measurements on c e r t a i n  c h a r a c t e r i s t i c s  were made a t  weekly i n t e r v a l s  
a f t e r  f lower ing  had commenced, and o t h e r  c h a r a c t e r i s t i c s  were 
measured one t i m e  a t  h a r v e s t ,  The s ea sona l  c h a r a c t e r i s t i c s  were 
measured: t o t a l  nodule  a c t i v i t y  (TNA), s p e c i f i c  nodule  a c t i v i t y  
(SNA), nodule weight ,  whole p l a n t  n i t r o g e n  c o n t e n t ,  p l a n t  weight 
exc lud ing  pods,  and pod weight .  The c h a r a c t e r i s t i c s  measured a t  
h a r v e s t  were: g r a i n  y i e l d ,  n i t r o g e n  y i e l d ,  weight  pe r  500 s eeds ,  
and seed  p lu s  pod weight .  



With p l an t ing  d a t e s ,  t h e  h ighes t  seed y i e l d  and seed n i t r o g e n  
conten t  occurred w i t h  t h e  A p r i l  30 p l a n t i n g  d a t e  and t h e  lowest 
y i e l d  and n i t rogen  conten t  occurred w i t h  t h e  June 22 p l a n t i n g  d a t e .  
The f i r s t  t vo  p l a n t i n g  d a t e s  were no t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  
TNA when compared over  t h e  e n t i r p  season,  but t h e  TNA dur ing  t h e  
middle p a r t  of p o d f i l l i n g  was s i g n i f i c a n t l y  h ighes t  f o r  t h e  May 26 
p l a n t i n g  d a t e .  The June 22 p l a n t i n g  d a t e  r e s u l t e d  i n  t h e  lowest  
TNA throughout t h e  season. Seasonal whole p l a n t  n i t rogen  con ten t  
was h ighes t  a t  t h e  f i r s t  p l a n t i n g  d a t e  and lowest  a t  t h e  t h i r d  
p l an t ing  da t e .  

Corsoy was t h e  h ighes t  y i e l d i n g  v a r i e t y  a t  a l l  p l a n t i n g  d a t e s  
except  f o r  t h e  t h i r d  p l a n t i n g  d a t e  when Beeson y ie lded  a s  w e l l  
a s  Corsoy. The only  d i f f e r e n c e  i n  seed n i t rogen  conten t  among 
t h e  t h r e e  v a r i e t i e s  was t h a t  Beeson was h ighes t  i n  t h i s  cha rac t e r -  
i s t i c  a t  t h e  June 22 p l a n t i n g  d a t e .  The TNA of Corsoy was no t  
s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  of Amsoy 7 1  except  f o r  one week 
du r ing  p o d f i l l  when Amsoy 71 had a  h igher  TNA. Beeson had t h e  
lowest TNA f o r  t h e  e n t i r e  season and dur ing  p o d f i l l  of a l l  t h r e e  
v a r i e t i e s .  Beeson a l s o  had t h e  lowest p l a n t  n i t rogen  con ten t ,  
wh i l e  p l an t  n i t rogen  conten t  was no t  s i g n i f i c a n t l y  d i f f e r e n t  
between Corsoy and Amsoy 71. 

The t r ea tmen t s  had very  l i t t l e  e f f e c t  on SNA. Nodule weight 
tended t o  respond very  much a s  TNA d i d  t o  t h e  d i f f e r e n t  t r ea tmen t s ,  
a l though s i g n i f i c a n t  i nc reases  i n  nodule weight d i d  no t  always 
r e s u l t  i n  s i g n i f i c a n t  i n c r e a s e s  i n  TNA. 

The h ighes t  seasona l  p l a n t  weight excluding pods f o r  p l a n t i n g  
d a t e s  occurred wi th  t h e  A p r i l  30 p l a n t i n g  d a t e .  Among v a r i e t i e s ,  
t h e  h ighes t  s ea sona l  p l a n t  weight excluding pods was w i t h  Amsoy 71. 
The h ighes t  seasona l  pod weight ,  among p l a n t i n g  d a t e s ,  a l s o  occurred 
w i t h  t h e  Apr i l  30 p l a n t i n g  d a t e ,  whi le  among v a r i e t i e s ,  Corsoy and 
Amsoy 71 were no t  s i g n i f i c a n t l y  d i f f e r e n t .  

b. David J. Sammons - Superv isors  - D r .  Theodore Hymowitz and 
D r ,  Doyle B,  P e t e r s  

Research Area: Screening f o r  Drought Res is tance  and t h e  
Inhe r i t ance  of Drought Res is tance  i n  Se lec ted  Soybean C u l t i v a r s .  

Completed : 

I. Seedl ing Screening Experiment (Fa l l IWinter  1975-1976) 
11. Drought Box Experiment (Spring 1976) 

111. F ie ld  Observations (Summer 1976) 
I V .  Product ion F1 hybrid m a t e r i a l  (Summer 1976) 

V. Grow ou t  F m a t e r i a l  t o  produce F gene ra t i on  (Winter 1976-1977) 
1 2 

V I .  Study of Ances t ra l  C u l t i v a r s  of Drought Res i s t an t  and Drought 
Suscep t ib l e  C u l t i v a r s  (Summer 1977) 

V I I .  Tes t  F2 m a t e r i a l  i n  f i e l d  (Summer 1977) 

Soybean v a r i e t i e s  included i n  t h e  s tudy a r e  a s  fo l lows:  The s t a r r e d  (*) 
v a r i e t i e s  a r e  t hose  s e l e c t e d  a s  pa ren t s  and used i n  c r o s s e s  ( s t e p  I V  
above) : 



Matur i ty  Group 

Cayuga, *Grant, Manitoba Brown, *Pagoda 
*A-100, *Blackhawk, Chippewa 64, Disoy, Earlyana 
Amsoy, Black Eyebrow, Lindar in ,  *Magna, Mukden 
*Seneca 
*Adelphia, Chief ,  *Clark 63, Dunfield,  Manchu 

Work completed through t h e  summer of 1976 ( s t e p  I V  above) i s  descr ibed  i n  
e a r l i e r  cop ie s  of t h i s  annual  r e p o r t  (1975-1976). The work w i l l  be 
repor ted  h e r e  t h a t  has  been completed s i n c e  t h a t  t ime. 

V. -- Grow ou t  F m a t e r i a l  t o  produce F g e n e r a t i o n  (Winter 1976-1977) 
-1 - -2 

F seed produced from t h e  fou r  r e c i p r o c a l  c r o s s e s  made du r ing  t h e  summer 
04 1976, was grown i n  t h e  greenhouse and allowed t o  produce F2 seed. 
Approximately 50 p l a n t s  of each c r o s s  were grown. A r t i f i c i a l  l i g h t ,  
adequate  water ,  and n u t r i e n t s  were provided t o  encourage vigorous growth 
and seed product ion.  F seed was harves ted  from t h e  p l a n t s  a t  ma tu r i t y  
and saved f o r  f i e l d  wora i n  t h e  summer of 1977 ( s t e p  VII ) .  

V I .  -- Study of Ances t r a l  C u l t i v a r s  of Drought Res i s t an t  - and Drought 
Suscep t ib l e  C u l t i v a r s  (~ummerT977) 

Yield d a t a  from t h e  c u l t i v a r s  grown i n  t h e  summer of 1976 suggested 
t h a t  s p e c i f i c  c u l t i v a r s  were r e s i s t a n t  o r  s u s c e p t i b l e  i n  terms of 
drought response.  The drought r e s i s t a n t  c u l t i v a r s  showed no s i g n i f i -  
c a n t  d e c l i n e  i n  y i e l d  under t h e  imposed drought.  The drought suscep- 
t i b l e  c u l t i v a r s  showed a  s i g n i f i c a n t  d e c l i n e  i n  y i e l d  under t h e  
imposed drought .  The c l a s s i f i c a t i o n  by y i e l d  response i s  t a b u l a t e d  
below: 

Drought Res i s t an t  

Pagoda 

Amsoy 
Mukd en 
M a  gna 

Adelphia 
Chief 
Dunf i e l d  
Manchu 

Drought Suscep t ib l e  

Cayuga 

Grant 
Manitoba Brown 

Blackhawk 
Chippewa 64 
Disoy 
Ear lyana 

Black Eyebrow 
Lindar in  
Seneca 
Clark 63 

The pedigrees  of t h e  r e s i s t a n t  and s u s c e p t i b l e  c u l t i v a r s  were i n spec t ed ,  
looking f o r  r e c u r r i n g  c u l t i v a r s  i n  t h e i r  ances t ry ,  The hypothes i s  was 
t h a t  i f  c e r t a i n  c u l t i v a r s  occurred r epea t ed ly  i n  t h e  pedigrees  of 
e i t h e r  r e s i s t a n t  o r  s u s c e p t i b l e  c u l t i v a r s ,  t hen  those  a n c e s t r a l  
c u l t i v a r s  might be  themselves sources  of drought r e s i s t a n c e  o r  drought 
s u s c e p t i b i l i t y .  These r e c u r r i n g  c u l t i v a r s  were f i e l d  grown i n  r e p l i -  
c a t ed  t r i a l s  under s imulated drought i n  t h e  summer of 1977 t o  test t h e  
hypothesis .  Yield d a t a  a r e  no t  y e t  a v a i l a b l e ,  bu t  d a t a  a n a l y s i s  should 
be completed. 



Ances t ra l  c u l t i v a r s  f requent  i n  Ances t ra l  c u l t i v a r s  f requent  i n  
pedigrees  of drought r e s i s t a n t  pedigrees  of drought s u s c e p t i b l e  

c u l t  i v a r s  c u l t i v a r  s 

A.K. Richland 
I l l i n i  Clark 
Adams Mukd en 
A. K. (Harrow) Lincoln 
Cap i t a l  

Ances t ra l  c u l t i v a r s  f requent  i n  
pedigrees  of r e s i s t a n t  and 

s u s c e p t i b l e  c u l t i v a r s  

Mandarin 
Ottawa Mandarin 
Manchu 

During t h e  summer of 1977, a s  p a r t  of t h i s  f i e l d  t e s t  t h e  p a r e n t a l  
m a t e r i a l  used i n  producing t h e  F p l a n t s  t e s t e d  ( s e e  Step VII) was 
en tered  i n t o  t h e  r e p l i c a t e d  t r i a l s  under s imulated cond i t i ons  of 
drought .  

Pa ren ta l  Cu l t i va r s  

Res i s t an t  

Pagoda 
A100 

Adelphia 

Suscep t ib l e  

Grant 
Blackhawk 
Seneca 
Clark 63 

I n  a d d i t i o n ,  t h e  fol lowing fou r  c u l t i v a r s  were t e s t e d  under t h e  
s imulated drought:  

Beeson 
Chief 
Wayne 
Williams 

V I I .  Test  F2 Mater ia l  i n  F i e ld  (Summer 1977) -- A- 

F p l a n t s  from each of t h e  four  c ros ses  made i n  t h e  summer of 1976 
2  were grown i n  t h e  f i e l d  under simulated drought.  The blocks of F2 

p l a n t s  were space-planted i n  h i l l s  51 cm a p a r t  i n  each d i r e c t i o n .  
During t h e  summer, each ind iv idua l  p l a n t  was measured weekly f o r  
r a t e  of i nc rease  i n  he igh t ,  and a t  harves t  t h e  seed product ion was 
recorded. Within each block, 150 F2 ' s  were grown wi th  1 5  p l a n t s  of 
each of t h e  two parents  of t h e  c ros s  (12 rows x 1 5  p l a n t s ) .  Two 
blocks of each c r o s s  were grown. Thus, a  t o t a l  of e i g h t  b locks  
were observed through t h e  summer. 



For comparative purposes,  60 p l a n t s  of each 'pa ren t  were space- 
p lan ted  i n  h i l l s  51 cm a p a r t  under opt imal  moisture.  The d a t a  
from t h e s e  p l a n t s  i n d i c a t e  t h e  s e v e r i t y  of t h e  imposed drought 
when compared t o  t h e  d a t a  from t h e  pa ren t s  under t h e  drought 
t rea tment .  

From t h e  F  d a t a ,  which a r e  not  y e t  a v a i l a b l e ,  h e r i t a b i l i t y  
e s t ima te s  $or drought r e s i s t a n c e  w i l l  be  computed. This  a n a l y s i s  
w i l l  be  completed by January 1978. This w i l l  complete M r .  Sammon's 
Ph.D. d i s s e r t a t i o n  r e sea rch  a t  t h e  Univers i ty  of I l l i n o i s ,  however, 
t h e  r e sea rch  w i l l  be  continued. It is planned t h a t  t h e  F  genera t ion  
w i l l  be  f i e l d  grown i n  t h e  summer of 1978 by a  new graduaze s tuden t .  

c .  James H. Orf - Supervisor  - D r .  Theodore Hymowitz 
Research Area: S tud ie s  on Soybean Seed P r o t e i n s  

The soybean seed con ta ins  approximately f o r t y  percent  c rude  p r o t e i n .  
There a r e  many d i f f e r e n t  p r o t e i n s  and enzymes i n  t h e  seed and a  
b e t t e r  understanding of t h e s e  c o n s t i t u e n t s  a.nd t h e i r  i n h e r i t a n c e  
may a l low p l a n t  breeders  and o t h e r s  t o  i n c r e a s e  both  t h e  q u a l i t y  
and q u a n t i t y  of p r o t e i n  i n  t h e  soybean seed,  

One of t h e  techniques t h a t  can be used t o  s tudy  seed p r o t e i n s  i n  
soybeans i s  polyacrylamide d i s c  e l e c t r o p h o r e s i s .  I n  e l e c t r o p h o r e s i s  
an  e l e c t r i c  c u r r e n t  is app l i ed  a c r o s s  a  polyacrylamide g e l  on which 
a  crude p r o t e i n  sample has  been placed. The p r o t e i n s  and enzymes 
i n  t h e  sample a r e  separa ted  due t o  t h e i r  d i f f e r e n c e s  i n  mobi l i ty .  
These d i f f e r e n c e s  r e s u l t  from p r o t e i n  having d i f f e r e n t  s i z e s ,  shapes 
and charges.  Once t h e  p r o t e i n s  have been separa ted  s p e c i f i c  p r o t e i n s  
o r  p r o t e i n  v a r i a n t s  can be i d e n t i f i e d  and t h e i r  i n h e r i t a n c e  s tud ied .  
These d i f f e r e n t  v a r i a n t s  can be used a s  gene t i c  markers,  a i d s  i n  
i d e n t i f y i n g  c u l t i v a r s ,  and a s  sources  f o r  breeding b e t t e r  c u l t i v a r s .  

Among t h e  a n t i n u t r i t i o n a l  f a c t o r s  p re sen t  i n  soybeans is  t h e  t r y p s i n  
i n h i b i t o r .  One of t h e  major t r y p s i n  i n h i b i t o r s  p re sen t  i n  raw 
soybeans is  t h e  Kunitz t r y p s i n  i n h i b i t o r  o r  SBTI-A . Three forms 
of SBTI-A have been i d e n t i f i e f  us iyg  polya ry l ami i e  g e l  e l e c t r o -  

2 5 
phores i s  and a r e  designated T i  , T i  and T i  . Two access ions ,  
P . I .  157440 and P . I .  196168, do not  have t h e  SBTI-A p ro te in .  A y l y s i s  
of F  seed from c ros ses  between P . I .  157440 and l i d &  having T i  , 

2 2 3 
T i  a n d s T i  , i n d i c a t e s  t h e  l a c k  of t h e  SBTI-A p r o t e i n  i s  i n h e r i t e d  
a s  a  r e c e s s i v e  a l l e l e .  

2 

The t r y p s i n  i n h i b i t i n g  a c t i v i t y  of P . I .  157440 is  lower than  o t h e r  l i n e s  
when measured using spectrophotometr ic  methods. A pre l iminary  feeding  
t r i a l  with ch icks  us ing  raw d e f a t t e d  meal of P . I .  157440 ind ica t ed  
i t  had a  s i g n i f i c a n t l y  g r e a t e r  feed e f f i c i e n c y  (ga in l f eed  i n t a k e )  and 
s i g n i f i c a n t l y  l e s s  panc rea t i c  hypertrophy than raw d e f a t t e d  meal from 
Amsoy 71. Addi t iona l  s t u d i e s  a r e  being conducted us ing  t h i s  l i n e .  



Soybean s e e d s  a l s o  c o n t a i n  s e v e r a l  p r o t e i n s  t h a t  c a u s e  t h e  clumping 
of r e d  blood c e l l s .  These p r o t e i n s  are c a l l e d  hemagglu t in ins  o r  
l e c t i n s .  S e v e r a l  soybean l i n e s  l a c k  a seed  l e c t i n  w i t h  a molecu la r  
weight  o f  120,000 d a l t o n s .  A n a l y s i s  of F s e e d s  i n d i c a t e s  t h e  l a c k  

2 o f  t h i s  p a r t i c u l a r  l e c t i n  i s  i n h e r i t e d  as a r e c e s s i v e  a l l e l e  t o  t h e  
p r e s e n c e  o f  t h e  l e c t i n .  

d. Roger L. McBroom - S u p e r v i s o r  - D r .  H, H,  Hadley 
Research Areas: I. S e l e c t i o n  f o r  Seed O i l  and P r o t e i n  i n  Soybeans 

11. Using Q u a l i t a t i v e  C h a r a c t e r s  t o  Improve 
Soybeans f o r  I n t e r c r o p p i n g  

I. O i l  and P r o t e i n  S e l e c t i o n  

A s  t h e  f a l l  o f  1978 is M r .  McBronmls f i r s t  semester a t  t h e  U n i v e r s i t y  
of I l l i n o i s ,  t h e  r e s e a r c h  i s  i n  t h e  e a r l y  p l a n n i n g  s t a g e s .  T h i s  
semester, work h a s  focused on a s p e c i a l  problem t h a t  i n v o l v e s  t h e  
u s e  of s i n g l e  seed d e s c e n t  f o r  t h e  s e l e c t i o n  of o i l  and p r o t e i n  i n  
soybeans .  Approximately 1200 F p l a n t s  were h a r v e s t e d  i n d i v i d u a l l y  

2 .  t h i s  f a l l ,  and d a t a  a r e  be ing  analyzed f o r  y i e l d  p e r  p l a n t  and 
weight  p e r  100  s e e d s .  L a t e r  t h e s e  samples w i l l  b e  analyzed f o r  
p r o t e i n  and o i l  c o n t e n t .  

A. Crosses  made 

1. HHP x Pro tana  
2. P ro tana  x Provar  
3 .  Provar  x HHP ( a  h i g h  p r o t e i n  d e r i v a t i v e  of Glycine  s o j a  x 

G. max) - - 
4 .  HHP x C l a r k  

B. F grown 
1 

C. F grown i n  f i e l d ,  s p a c e  p l a n t e d  (Summer, 1977) 
2 

D. Data be ing  t a k e n  and ana lyzed  f o r  seed y i e l d ,  seed s i z e ,  and 
o i l  and p r o t e i n  p e r c e n t a g e s  

11 ,  E f f e c t s  of f i v e  genes  on agronomic c h a r a c t e r s  i n  i n t e r c r o p p e d  
(and double  cropped) soybeans  

S ince  t h e  i n t e r c r o p p i n g  of soybeans i n  o t h e r  c r o p s  h a s  t h e  p o t e n t i a l  
f o r  i n c r e a s i n g  l a n d  p r o d u c t i v i t y  b o t h  h e r e  and abroad ,  p l a n s  a r e  
be ing  developed f o r  a s t u d y  t o  u s e  d i f f e r e n t  genes  f o r  q u a l i t a t i v e  
c h a r a c t e r s  i n  i s o g e n i c  l i n e s  t o  de te rmine  i f  any of t h e s e  c h a r a c t e r s  
g i v e s  an  advan tage  t o  t h e  soybeans i n  a n  i n t e r c r o p  s i t u a t i o n .  Most 
of t h e s e  have been t e s t e d  i n  r e g u l a r  f i e l d  s i t u a t i o n s ,  b u t  s o  f a r  
have n o t  been used i n  i n t e r c r o p  s i t u a t i o n s  o r  i n  double  c ropp ing .  

Also under c o n s i d e r a t i o n  i s  a s t u d y  checking t h e  performance of 
s e v e r a l  c u r r e n t  adap ted  v a r i e t i e s  and a sampling of adapted i n t r o -  
d u c t i o n s  i n  b o t h  s i t u a t i o n s .  



A. Genes and cha rac te r s  involved 

d t  1. 1 determinate 
2 .  D t  s emi-det erminat e  

-2 
3 .  e a r l y  
4 .  - 3 f i v e  l e a f l e t  
5. I n  - narrow l e a f  

B. Lines t o  be used 

Isogenic l i n e s  wi th  Clark and Harosoy backgrcunds. Tota l  of 
12 l i n e s  inc luding  "normal" Clark and Harosoy. 

C.  P l an t ing  p lans  

1. F i r s t  year - one l o c a t i o n ,  one d a t e  
2. Second year  - two loca t ions ,  2 o r  3 p lan t ing  d a t e s  

a .  In tercropping  i n  o a t s  
b. Double cropping a f t e r  wheat included a l s o  

D. Agronomic cha rac te r s  t o  be measured 

1. Seed y i e l d  
2. Lodging r e s i s t a n c e  
3 .  Height of P lant  
4.  Number of branches 

e .  Roger W. Elmore - Supervisor - D r .  J. A. Jackobs 
Research Area: In tercropping  With Soybeans--the E f f e c t s  of 

P lan t  Arch i t ec tu re ,  P l an t ing  Dates, V a r i e t i e s ,  
and Nitrogen Fixa t ion .  

Intercropping soybeans i s  a long-establ ished p r a c t i c e  i n  some p a r t s  
of t h e  world. General ly,  i t  i s  considered t o  be an economical 
a l t e r n a t i v e  t o  monocultures e s p e c i a l l y  i n  s i t u a t i o n s  where land 
i s  l imi t ed  and labor  supply i s  s u f f i c i e n t  t o  conduct i n t e n s i v e  
a g r i c u l t u r a l  opera t ions .  Its va lue  appears  t o  be e s p e c i a l l y  g r e a t  
i n  p a r t i c u l a r  t r o p i c a l  and sub t rop ica l  a r e a s ,  This  research  i s  an  
at tempt t o  s tudy var ious  f a c t c r s  inf luencing  soybean product ion i n  
in tercropping  systems. 

During t h e  summer of 1977, two in tercropping  experiments were 
conducted a t  t h e  Universi ty of I l l i n o i s  Agronomy South Farm. Both 
of t hese  experiments were s t u d i e s  on t h e  non-soybean spec ie s  p lant  
s t r u c t u r e  a s  wel l  a s  t h e i r  p l an t ing  da te s .  In  t h e  f i r s t  experiment 
soybeans were intercropped wi th  sorghum of two d i f f e r e n t  he ights ,  
1.0m and 1.5m. Sorghum was p lanted  a t  t h e  same time a s  t h e  soybeans 
as w e l l  a s  a t  weekly i n t e r v a l s  f o r  a t o t a l  of four  p l an t ing  da te s .  
The second experiment cons is ted  of p l an t ing  corn wi th  and without 
l i g u l e s  on t h r e e  da te s .  L igu le l e s s  corE has very  e r e c t  leaves .  



Soybeans were aga in  p lan ted  only on t h e  f i r s t  corn p l a n t i n g  d a t e .  
The d a t a  from t h e s e  experiments have not  been analyzed y e t ,  
however, sorghum he ight  and corn l e a f  ang le s  appear  t o  have e f f e c t s  
on soybean y i e l d s .  

Based on obse rva t ions  from t h e  exberiments d i scussed  above, a  
proposal  f o r  i n t e r c ropp ing  r e sea rch  i n  Puer to  Rico has  been d r a f t e d .  
The fol lowing two experiments a r e  proposed: 

(1) a soybean-sorghum i n t e r c r o p :  
This  proposed experiment would be a  follow-up of t h e  1977 
experiment d i scussed  above. It would be  expanded however, 
t o  i nc lude  fou r  soybean c u l t i v a r s  r ep re sen t ing  a  p l a n t  
he igh t  continuum from s h o r t  t o  t a l l  p lan ted  wi th  a  t a l l  
and s h o r t  sorghum. 

) i n t e r c ropp ing  sorghum wi th  a  soybean c u l t i v a r  and i ts  
non-nodulating i s o l i n e :  
This  experiment us ing  a  s h o r t  sorghum and a  soybean c u l t i v a r  
wi th  i t s  non-nodulating i s o l i n e  could perhaps g i v e  a  b e t t e r  
understanding of t h e  e f f e c t s  of soybean nodula t ion  on t h e  
in te rc ropped  sorghum. 

2. On-Campus Short Courses 

Tra in ing  s t u d e n t s  from many n a t i o n s  i n  t h e  development of soybeans 
f o r  human food h a s  assumed a  major r o l e  i n  t h e  o v e r a l l  program. 
Although t h e  s h o r t  courses  a r e  non-grant funded, o rgan iza t ion  and t h e  
o f f e r i n g  of t h e  courses  is  an example of  g r an t ee  e f f o r t s  t o  s e r v e  t h e  
needs of developing c o u n t r i e s  through i ts  i n c r e a s i n g l y  e f f e c t i v e  
i n s t i t u t i o n a l  response c a p a b i l i t y .  a t h e r  non-grant A I D  funds 
p a r t i a l l y  support  t h e  t r a i n i n g  e f f o r t  which i s  an  important  component 
of t h e  redesigned g r a n t ,  and t h e r e f o r e  t h e  s h o r t  courses  a r e  mentioned 
i n  t h i s  r e p o r t .  The t r a i n i n g  program o f f e r s  s e v e r a l  types  of 
i n s t r u c t i o n  inc lud ing  s t r u c t u r e d  cou r se s ,  in formal  workshops and 
a s s i s t a n c e  on an i n d i v i d u a l  b a s i s .  

S ince  1975, INTSOY has sponsored two short- term app l i ed  soybean 
t r a i n i n g  courses .  The courses  were developed i n  coopera t ion  wi th  
t h e  United S t a t e s  Department of A g r i c u l t u r e ' s  O f f i c e  of I n t e r n a t i o n a l  
Tra in ing ,  t h e  U.S. Agency f o r  I n t e r n a t i o n a l  Development, t h e  Food 
and Agr i cu l tu re  Organizat ion,  and o t h e r  donor groups. Eighty-f ive 
persons from 50 c o u n t r i e s  have received t r a i n i n g  i n  t h e  two courses ,  
and both w i l l  be o f f e r e d  aga in  i n  1978. 

"Soybean Processing f o r  Food Uses," a  six-week course ,  is designed 
t o  g ive  s t u d e n t s  t h e  oppor tun i ty  t o  l e a r n  t h e  p r i n c i p l e s  and processes  
involved i n  t h e  u s e  of soybeans and soybean products  f o r  human foods,  
t h e  concepts  and procedures involved i n  process ing  whole soybeans,  
and t o  apply  t h e i r  knowledge t o  development o b j e c t i v e s  i n  t h e i r  o m  
coun t r i e s .  



The o t h e r  INTSOY s h o r t  course ,  "Technical and Economic Aspects  of 
Soybean Product ion,"  is of longer  d u r a t i o n ,  l a s t i n g  about fou r  
months. It spans  t h e  major p a r t  of t h e  soybean growing season i n  
t h e  United S t a t e s .  The o b j e c t i v e s  of t h e  course  a r e  t o  t each  t h e  
t e c h n i c a l  and economic p r i n c i p l e s  and p r a c t i c e s  of soybean product ion ;  
t o  promote understanding of t h e  p o t e n t i a l  u s e  of soybeans t o  a l l e v i a t e  
p r o t e i n  and c a l o r i e  d e f i c i e n c i e s ;  t o  i n c r e a s e  s t u d e n t s '  knowledge 
of t h e  soybean p l a n t  i t s e l f ,  t h e  c u l t u r a l  p r a c t i c e s  r equ i r ed  f o r  
i t s  product ion ,  f a c t o r s  a f f e c t i n g  seed q u a l i t y ,  and methods of 
adapt ing  technology t o  l o c a l  cond i t i ons ;  and t o  s tudy  r e sea rch ,  
educa t iona l ,  and r e g u l a t o r y  func t ions  suppor t i ve  of a soybean 
indus t ry .  

3 .  Soybean Rust Workshop 

While s h o r t  courses  have provided formal t r a i n i n g ,  INTSOY , r eg iona l  
conferences have been u s e f u l  i n  b r ing ing  toge the r  soybean s c i e n t i s t s  
f o r  exchanges of in format ion  and i d e n t i f i c a t i o n  of r e sea rch  needs. 
During t h e  t h i r d  r e g i o n a l  conference f o r  soybean workers of Asia 
and Oceania, a working group on soybean r u s t  was formed. A f t e r  a 
year  of  planning and p repa ra t i on ,  t h e  AsiafOceania Soybean Rust 
Workshop was convened i n  Manila, t h e  P h i l i p p i n e s ,  February 28 - 
March 4 ,  1977. Jo in ing  INTSOY i n  sponsoring and suppor t ing  t h e  
Workshop were t h e  Government of t h e  P h i l i p p i n e s ,  t h e  Asian Vegetable 
Research and Development Center (AVRDC) and t h e  P h i l i p p i n e  Council 
f o r  Agr i cu l tu re  and Resources Research (PCARR). INTSOY, through 
t h e  a e g i s  of A I D  r e sea rch  c o n t r a c t  ta-c-1294 was a b l e  t o  provide 
f o r  t h e  t r a v e l  and t r a n s p o r t a t i o n  expenses of n ine  p a r t i c i p a n t s  
from f i v e  c o u n t r i e s  of t h e  reg ion .  

It was n o t  t h e  i n t e n t  of t h e  Workshop t o  i s s u e  o f f i c i a l  proceedings,  
however, t h e  papers  presen ted  c o n s t i t u t e d  a very  u s e f u l  s ta tement  
of t h e  a r t s  on soybean r u s t .  INTSOY was prompted t o  pub l i sh  t h e  
information presented i n  Manila a s  Number 12 i n  t h e  INTSOY S e r i e s ,  
because of t h e  obvious importance of t h e  d i s e a s e  t o  soybean product ion 
throughout t h e  world,  t h e  ground swe l l  of r e q u e s t s  f o r  in format ion  
about soybean r u s t ,  t h e  i n t e r e s t  of workshop p a r t i c i p a n t s  and t h e  
s a t i s f a c t i o n  of t h e  sponsors  with t h e  outcome of t h e  workshop. 
Grant personnel  a l s o  a s s i s t e d  i n  planning and conducting a soybean 
r u s t  conference f o r  t h e  Western hemisphere he ld  i n  Mayaguez, 
Puerto Rico, November 14-17, 1976. 

4 .  Addi t ion of INTSOY Tra in ing  and Communications O f f i c e r  

The development of i n t e r e s t  by soybean workers i n  t r o p i c a l  c o u n t r i e s  
i n  t h e  types  of t r a i n i n g  o f f e r e d  by INTSOY, s t rengthened t h e  d e s i r e  
of INTSOY t o  develop a d d i t i o n a l  t r a i n i n g  programs and a c t i v i t i e s  
t a r g e t e d  t o  s p e c i f i c  country o r  r e g i o n a l  needs and conducted a t  
on - s i t e  l o c a t i o n s .  Since t h e  r e a l i z a t i o n  t h a t  such e f f o r t s  demand 
c l o s e  a t t e n t i o n  and coord ina t ion  by a s p e c i a l i s t  i n  t h e  development 
educa t ion  process ,  INTSOY has conducted an  ex t ens ive  search  t o  add 
e x p e r t i s e  i n  t r a i n i n g  t o  t h e  c o r e  s t a f f .  



D r .  John Santas ,  of t h e  Univers i ty  of Wisconsin, w i l l  j o i n  INTSOY 
a s  Training and Communications S p e c i a l i s t  and Ass i s t an t  Professor  
of Agr i cu l tu ra l  Communications about January 1, 1978. A long time 
s t a f f  member of t h e  U n i v e r ~ i t y  of Wisconsin's I n t e r n a t i o n a l  Programs 
Off ice ,  he i s  c u r r e n t l y  a  r e s i d e n t  i n  B r a s i l i a  assigned a s  Program 
Coordinator of A I D  Loan 512-L-077 under which t h e  Un ive r s i t i e s  of 
Wisconsin and Purdue, cooperat ing wi th  t h e  Empresa B r a s i l e i r a  d e  
Pesquisa Agropecuaria, EMBRAPA, are-conduct ing  a  program of t echn ica l  
a s s i s t a n c e  and development t r a i n i n g .  

Output 11. Extended Knowledge Base and 
Research Capab i l i t y  

This was t h e  primary goal  of t h e  o r i g i n a l  g ran t  des ign  and i t  s u s t a i n s  i t s  
primacy i n  t h e  redesigned grant .  Specia l  emphasis is placed on improving 
t h e  response c a p a b i l i t y  of UIUC and uPR/MC and a s soc ia t ed  o rgan iza t ions  
and ind iv idua l s  i n  providing improved soybean gene t i c  technology f o r  small  
farmers i n  t h e  t r o p i c s  and subt ropics .  The experience of i n t e r n a t i o n a l  
research  c e n t e r s  shows t h a t  t h i s  program focus holds promise of high 
r e t u r n s  from r e l a t i v e l y  modest inputs .  

Work under t h i s  output  u t i l i z e s  INTSOY's well-developed l inkages  wi th  
the  Univers i ty  of Puerto Rico, Mayaguez campus and o the r  co l l abora to r s .  
The bas i c  t h r u s t  is  v a r i e t a l  development and f e a t u r e s  a  soybean c ross ing  
program, segregat ing  populat ions,  t e s t i n g  of hybrid l i n e s ,  and a  pre- 
l iminary  observat ion t r i a l .  Mater ia l  developed from t h i s  process i s  
a v a i l a b l e  f o r  i nc lus ion  i n  t h e  worldwide I n t e r n a t i o n a l  Soybean Var ie ty  
Experiment (ISVEX), a  dual  mechanism f o r  t e s t i n g  and d i s t r i b u t i n g  soybean 
v a r i e t i e s  s u i t e d  t o  var ious  agro-cl imatic  condi t ions .  

The p o t e n t i a l  f o r  i n t e r i n s t i t u t i o n a l  mul t id i sc ip l ina ry  r e sea rch  i s  r i c h l y  
i l l u s t r a t e d  by t h e  number of a s soc ia t ed  r e sea rch  p r o j e c t s ,  e s p e c i a l l y  i n  
t h e  a r e a  of soybean p ro tec t ion ,  t h a t  have evolved from t h e  b a s i c  breeding 
program. These inc lude  s t u d i e s  on soybean seed q u a l i t y ,  d i f f e rences  of 
seed s to red  under simulated t r o p i c a l  condi t ions ,  c u l t i v a r s  r e s i s t a n t  t o  
soybean mosaic v i r u s e s  (SMV), cow-pea mosaic v i r u s e s  ( M V )  and i n s e c t s ,  
fertility/variety/spacing r e l a t i o n s h i p s  and weed competition. 

1. V a r i e t a l  Development 

8 .  Crossing program 

A number of c rosses  were made dur ing  t h e  1977 season, many of which were 
made t o  i n i t i a t e  gene t i c  s t u d i e s  t o  determine t h e  mode of i nhe r i t ance  of 
important cha rac te r s  a s  wel l  a s  t o  produce segregat ing  populat ions from 
which super ior  l i n e s  might be se l ec t ed .  

The following c rosses  were made t o  s tudy t h e  inhe r i t ance  of r e s i s t a n c e  t o  
soybean mosaic v i r u s  and t h e  a l l e l i c  r e l a t i o n s h i p  among s e v e r a l  sources 
of r e s i s t a n c e :  



Buffalo X HLS 
Buffalo X J u p i t e r  
Buffalo X Improved Pe l i can  
Buffa lo  X PT 341.242 
Buffalo < X  P I  324.068 
P I  341.242 X HLS 
P I  341.242 X J u p i t e r  
P I  341.242 X P I  324.068 
Improved P e l i c a n  X P I  341.242 
P I  324.068 X HLS 
PI  324.068 X J u p i t e r  

The fol lowing c r o s s e s  were made t o  s tudy  t h e  i n h e r i t a n c e  of improved seed 
q u a l i t y  under t r o p i c a l  cond i t i ons  and t o  produce popula t ions  from which 
t r o p i c a l l y  adapted,  high y i e l d i n g  l i n e s  wi th  good seed q u a l i t y  may be 
s e l e c t e d .  

HLS X PI  219.653 
HLS X P I  204.331 
HLS X PI  205.908 
P I  219.653 X J u p i t e r  
P I  204.331 X J u p i t e r  
P I  205.908 X J u p i t e r  

Crosses  made t o  s tudy  t h e  i n h e r i t a n c e  of t h e  hard seed coa t  c h a r a c t e r  
i nc lude  t h e  fol lowing:  

P I  326.578 X P I  323.566 
PI  326.578 X Barchet 
P I  326.578 X P I  323.579 
P I  326.578 X P I  174.867 
P I  326.578 X PI  240.672 
P I  326.578 X P I  205.911 
P I  326.578 X Hardee 
P I  326.578 X J u p i t e r  
P I  326.578 X SJ-2 
PI  323.566 X Barchet 
P I  323.566 X PI  240.672 
P I  323.566 X PI  346.304 
P I  323.566 X Hardee 
P I  323.566 X SJ-2 
P I  163.453 X P I  240.672 
PI  163.453 X SJ-2 
Barchet X P I  323.579 
Barchet X P I  174.867 
Barchet X P I  240.672 
Barchet X PI  205.911 
Barchet X P I  346.304 
Barchet X Hardee 
Barchet X J u p i t e r  
Barchet X SJ-2 
P I  323.579 X PI  174.867 
P I  323.579 X PI  240.672 



P I  323.579 X P I  205.911 
P I  323.579 X P I  346.304 
PI  323.579 X J u p i t e r  
P I  323.579 X SJ-2 
P I  323.579 ,X Hardee 
P I  174.867 X P I  346.304 
PI  174.867 X J u p i t e r  
P I  174.867 X P I  205.911 
P I  174.867 X Hardee 
P I  240.672 X P I  205.911 
P I  240.672 X P I  346.304 
P I  240.672 X Hardee 
P I  240.672 X J u p i t e r  
PI  240.672 X SJ-2 
P I  205,911 X P I  346.304 
P I  205.911 X J u p i t e r  
P I  205,911 X SJ-2 
P I  346.304 X Hardee 
P I  346,304 X J u p i t e r  
P I  346.304 X SJ-2 
Hardee X J u p i t e r  
Hardee X SJ-2 
J u p i t e r  X SJ-2 

b.. Segrega t ing  popula t ions  

Approximately 350 3  m p l a n t  rows i n  va r ious  s t a g e s  of inbreeding  and 
1,050 6  m rows of F  popula t ions  were grown a t  I s a b e l a  i n  a  May 1977 

2  p l an t ing .  From t h i s  m a t e r i a l  950 i n d i v i d u a l  p l a n t s  were s e l e c t e d  f o r  
progeny t e s t i n g  and eva lua t ion .  The paren tage  and s t a g e  of inbreeding  
of t h e s e  l i n e s  and popula t ions  a r e  given i n  Table  1. 

P l a n t  s e l e c t i o n s  were made on t h e  b a s i s  of v i s u a l  y i e l d  eva lua t ion ,  
lodging r e s i s t a n c e  and p l a n t  type.  Because t h e  growing season was 
unusua l ly  dry ,  d i s e a s e  p re s su re  was no t  adequate  t o  make s e l e c t i o n s  
based on r e s i s t a n c e  t o  f rogeye l e a f s p o t ,  downy mildew, and b a c t e r i a l  
pus tu l e ,  which a r e  normally p reva l en t .  

c .  Hybrid l i n e  tests 

Three r e p l i c a t e d  t r i a l s  were grown i n  1977 f o r  t h e  purpose of eva lua t ing  
l i n e s  from t h e  Puerto Rico breeding program a s  w e l l  a s  l i n e s  o r  v a r i e t i e s  
from o t h e r  programs. These t r i a l s  were grown a t  t h e  I s a b e l a  and Lajas  
Subs ta t ions .  Three r e p l i c a t i o n s  of t h r e e  row p l o t s ,  6  m long were 
u t i l i z e d .  Five m of t h e  c e n t e r  row of each p l o t  were harves ted  f o r  
y i e l d  de te rmina t ion .  The r e s u l t s  of hybrid Line Test  I a r e  summarized 
i n  Table 2. The l i n e s  wi th  "GH" de s igna t ions  were rece ived  from 
D r .  Kuell  Hinson of t h e  A g r i c u l t u r a l  Research Serv ice ,  United S t a t e s  
Department of Agr i cu l tu re ,  Ga inesv i l l e ,  F lo r ida  a s  F  and F  l i n e s .  4  5 
They were advanced two gene ra t i ons  and s e l e c t e d  i n  Puer to  U c o .  J u p i t e r  
and HLS a r e  t h e  check v a r i e t i e s .  HLS, a  s e l e c t i o n  made w i t h i n  t h e  v a r i e t y  
Hardee, was t h e  t op  y i e l d i n g  e n t r y  i n  t h e  t r i a l s  p lan ted  a t  I s a b e l a  i n  
J u l y  1976 and i n  t h e  Lajas  t r i a l  p lan ted  i n  May 1977. Many of t h e  
s e l e c t i o n s  i n  t h i s  t r i a l  a r e  too  l a t e  maturing f o r  May p l a n t i n g s  i n  



T a b l e  1. L i n e s  and F p o p u l a t i o n s  grown a t  I s a b e l a ,  P u e r t o  R i c o ,  p l a n t e d  
May 1977. 

2 

P a r e n t a g e  
S t a t e  o f  

i n b r e e d i n g  
Number 

o f  l i n e s  

- - - - 

Hardee X ( H i l l  X P I  274.454 
F66-1534 X F72-5514 
UFV-1 X F72-5509 
F66-1534 X F72-5514 
F72-5532 X ( J u p  X F65-170) 
F72-5532 X ( Jup  X F66-1534) 
F72-5509 X ( J u p  X F65-170) 
F72-5511 X (Jup X F65-170) 
F72-5509 X ( J u p  X F66-1534) 
F72-5514 X ( J u p  X F66-1534) 
F72-5514 X ( Jup  X F67-1533) 
F72-5511 X ( J u p  X F67-1533) 
N a t u r a l  o u t c r o s s  o f  UFV-1 
Wil l iams X. J u p i t e r  
H i l l  X Wil l iams 
S a n t a  Rosa X W i l l i a m s  
HLS X W i l l i a m s  
W i l l i a m s  X. P I  382.181 
P I  317.334B X Wil l iams 
Wil l iams X Imp. P e l i c a n  
H i l l  X J u p i t e r  
SJ-1 X J u p i t e r  
C a l l a n d  X J u p i t e r  
S a n t a  Rosa X J u p i t e r  
SJ-2 X J u p i t e r  
Imp. P e l i c a n  X J u p i t e r  
P I  317.334B X J u p i t e r  
J u p i t e r  X UFV-1 (BP) 
Hardee X J u p i t e r  
J u p i t e r  X Lee 68 
B o s s i e r  X J u p i t e r  
J u p i t e r  X Bonus 
S a n t a  Rosa X Imp. P e l i c a n  
SJ-1 X Imp. P e l i c a n  
C a l l a n d  X Imp. P e l i c a n  
CH 3 X Imp. P e l i c a n  
HLS X Imp. P e l i c a n  
H i l l  X Imp. P e l i c a n  
Imp. P e l i c a n  X Bonus 
Imp. P e l i c a n  X B o s s i e r  
Imp. P e l i c a n  X 317.334B 
Hardee X Imp. P e l i c a n  
Hardee X G-103 
G-103 X Bonus 
C a l l a n d  X G-103 
S a n t a  Rosa X P I  382.181 
Hardee X P I  382.181 
P I  382.181 X Lee 6 8  
P I  382.181 X Bonus 
P I  382.181 X C a l l a n d  
P I  382.181 X H i l l  
Hardee X P I  317.334B 
HLS X P I  317.334B 
Hardee X S a n t a  Rosa 
S a n t a  Rosa X Lee 68 
HLS X CH 3 
Hardee X CH 3 
Hardee X SJ-1 
HLS X B o s s i e r  
P I  382.181 X Lee 68 



Table 2. Agronomic d a t a  from Hybrid Line Test I ,  1976 and 1977 P lan t ings  a t  I sabe la  and La jas ,  Puer to  Rico. 

Entry 

GH18-10-2 (2) 

GH-19-3-l(1) 

GH23-2-l(1) 

GH23-2-3(1) 

GH24-3-l(2) 

GH24-3-2 (2) 

GH24-3-3(2) 

GH24-3-4 (2) 

GH25-18-l(2) 

GH25-18-2(2) 

GH25-18-4(2) 

GH26-1-l(1) 

GH28-3-l(1) 

GH29-14-3(1) 

GH31-7-6(1) 

GH31-8-3 (1) 

GH31-8-2 (1)  

GH31-11-2 (1) 

GH31-11-4 (1) 

GH31-11-5(1) 

J u p i t e r  

HLS 

LSD (.05) 

- - - - -- ---- - -- - - - -- - Location and P l a n t i n g  Date 

-= 
I s a b e l a  La j a s  I s a b e l a  Lajas  I sabe la  La jas  I sabe la  Laj a s  

J u l y  May May J u l y  May M Y  Ju ly  May May J u l y  May May 
1976 1977 1977 1976 1977 197 7 1976 1977 1977 1976 1977 1977 
-- - - - 

Yield (Kglha) 

2227 (812/ 1164 (12) 1492 (12) 

2215 (1) 1183 (10) 1193 (17) 

2513 (2)  1321 (6) 1215 (16) 

2160 (11) 1604 (2) 1171 (18) 

1889 (22) 1035 (18) 1533 (11) 

2264 (7) 751 (21) 995 (20) 

Matur i ty  . 

113 

113 

111 

110 

116 

115 

115 

115 

116 

116 

116 

114 

111 

108 

109 

110 

109 

111 

108 

109 

114 

111 

- - -- -- -- -. - . 

(-dcys a f t e r  p l an t ing )  

156 160 

159 161 

153 166 

148 164 

158 158 

15 7 159 

158 159 

161 161  

156 162 

161  16 0 

156 159 

154 154 

158 168 

146 148 

156 152 

159 160 

161 166 

158 164 

156 159 

157 157 

152 157 

146 161 

- - . - - . - - -- - 

Height (cm) 

102 77 113 

114 118 152 

105 90 118 

111 87 122 

104 77 115 

105 90 123 

101  87 117 

102 83 113 

93 78 123 

9 0 83 112 

97 78 118 

103 70 113 

135 145 168 

110 93 112 

121  103 122 

110 82 123 

118 92 115 

105 82 117 

106 87 113 

104 82 120 

9 2 78 113 

9 7 77 102 

11 Lodging Score-- 

2 1 2 

2 3 3 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

1 1 2 

1 1 l .  

1 1 2 

2 1 1 

4 4 5 

2 2 3 

4 2 3 

2 1 2 

3 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 1 

1 1 2 

Scored from 1-5, where 1 = e r e c t  and 5 = completely lodged. 

21 Yield ranks wi th in  yea r s  and l o c a t i o n s  i n  parentheses .  



Puerto Rico. mst  of them were q u i t e  t a l l  i n  t h e  May p l a n t i n g s  and 
lodging was a  problem, e s p e c i a l l y  a t  La jas  where mois ture  was adequate  
throughout t h e  growing season. The unusual ly  low y i e l d s  of t h e  t r i a l  
p lan ted  a t  I s a b e l a  i n  May 1977 a r e  due t o  l a c k  of water .  R a i n f a l l  was 
inadequate  and i r r i g a t i o n  was not  poss ib l e  because of water  r a t i o n i n g .  

Hybrid Line Test  I1 (Table 3) was a l s o  grown a t  I s a b e l a  and Lajas  i n  
1977. The l i n e s  des igna ted  "UFV-1 (BP)" a r e  s e l e c t i o n s  made i n  Puer tc  
Rico form a n a t u r a l l y  occurr ing  ou tc ros s  of UFV-1 and a n  unknown po l l en  
source.  The "IAC" l i n e s  a r e  from t h e  I n s t i t u t o  Agronomic0 de  Campinas 
i n  t h e  S t a t e  of Sao Paulo, B r a s i l .  Mineira and UFV-1 a r e  v a r i e t i e s  
r e l ea sed  by t h e  Universidade Federa l  de  Vicosa i n  Vicosa, Minas Gera is ,  
B r a s i l .  The UFV-1 (BP) s e l e c t i o n s  seemed t o  perform b e t t e r  than  t h e  
B r a s i l i a n  1,ines when p lan ted  i n  Ju ly .  The B r a s i l i a n  l i n e s ,  however, 
seemed t o  perform b e t t e r  i n  t h e  May p l an t ing .  A t  La jas ,  t h e  e a r l y  
p l an t ing  d a t e  and abundance of mois ture  r e s u l t e d  i n  excess ive  v e g e t a t i v e  
growth and seve re  lodging i n  t h e  UFV-1 (BP) s e l e c t i o n s .  The s h o r t e r ,  
e a r l i e r  maturing e n t r i e s  were not  so adverse ly  a f f e c t e d .  

Hybrid Line Test  111 was p lan ted  a t  I s abe la  and Lajas  i n  1977. The 
Lajas  t r i a l  was l o s t ,  however, through heavy r a i n s  and f looding  s h o r t l y  
a f t e r  p l an t ing .  Only r e s u l t s  from t h e  I s a b e l a  t r i a l ,  p lan ted  i n  May 1977, 
a r e  presented i n  Table 4. The "GH" and "F73" l i n e s  were s e l e c t e d  i n  
Puerto Rico. The o r i g i n s  of t h e  o t h e r  e n t r i e s  a r e  a s  fo l lows:  I A C  73-2736, 
B r a s i l ;  I C A  Caribe, Colombia; Local,  S r i  Lanka; Orba, Markomah, and 
Jagus, Indonesia;  Acc 2120 Taiwan (ARDC). The intrcduced v a r i e t i e s  
performed b e t t e r  than t h e  l o c a l  s e l e c t i o n s ,  mainly because of t h e  e a r l y  
p l an t ing  da t e .  The t a l l e r ,  l a t e r  l o c a l  s e l e c t i o n s  had excess ive  vege- 
t a t i v e  growth and lodging was increased .  

Hybrid Line Tes t s  I and I1 have been grown i n  t h r e e  d i f f e r e n t  environments. 
The b e t t e r  l i n e s  from t h e s e  t e s t s  should be en tered  i n  t h e  upcoming SPOT 
(Soybean Prel iminary Observation T r i a l s ) .  Hybrid Line Test 111 should be 
repeated i n  a t  l e a s t  two more l o c a t i o n s  be fo re  making any dec i s ions  on 
advancing t h e  e n t r i e s  . 

d.  'Soybean Pre l iminary  Observation T r i a l  (SPOT) 

The Soybean Prel iminary Observation T r i a l  (SPOT) was grown a t  s i x  l o c a t i o n s  
i n  1976. The r e s u l t s  of t h e s e  t r i a l s  a r e  s m a r i z e d  i n  Tables  5-10. 
The s i t e s  were se l ec t ed  a s  r e p r e s e n t a t i v e  of a  wide a r r a y  of ag roc l ima t i c  
zones based p r imar i ly  on l a t i t u d e  and a l t i t u d e .  SPOT was grown a t  t h e  
fol lowing l o c a t i o n s .  

Country Lat i t g d e  A l t i t u d e  (m) 

Ecuador 
Ind ia  
Ph i l i pp ines  
Puerto Rico 
Xhodesia 
Taiwan 



, T a b l e  3. Agronomic d a t a  from Hybrid L ine  Tee t  I, 1976 and 1977 P l a n t i n g s  a t  I s a b e l a  and L a j a s ,  P u e r t o  Rico. 

Loca t ion  and P l a n t i n g  Date  

I s a b e l a  L a j a e  I s a b e l a  La j a s  I s a b e l a  Laj  a e  I s a b e l a  L a j a e  
J u l y  May May J u l y  *Y May J u l y  May May J u l y  May M a Y  

En t ry  1976 1977 1977 1976 1977 1977 1976 1977 1977 1976 1977 1977 

Y i e l d  ( k g l h a )  M a t u r i t y  ( d a y s  a f t e r  p l a n t i n g )  Height  (cm) 11 Lodging Score- 

IAC 73-4085 2215 (17)  1954 (4 )  2851 ( 3 )  1 0 8  139 148 88  70 107  1 1 1 

IAC 2 1892 (22)  1650 (13)  2013 ( l o )  107  150  157 108  2 1 4 1 0 8  1 5 2  

IAC 73-4013 2243 (13)  2040 (2 )  2401 ( 5 )  109  1 3 8  154 109  90 127  2 1 3 

IAC 70-25 2074 (16) 2429 (1 )  1719 (12)  1 0 6  1 4 0  147 9 6 9 5  147 1 2 4 

IAC 1 1908 (21)  1786 (11)  2747 ( 4 )  96 136  144 7 4 77 102  1 1 1 

Mine i ra  

J u p i t e r  

UFV- 1 

HLS 2406 (6)  1862 (8)  2053 (8 )  111 - 1 4 5  156 90 1 1 2 60 1 0 8  

LSD (.05) 298 59 7 721 

1! Scored f rom 1-5, where 1 = e r e c t  and 5 = comple te ly  lodged .  

2/ Y i e l d  r a n k s  w i t h i n  y e a r s  and l o c a t i o n s  i n  p a r e n t h e s e s .  



Table  4.  Agronomic d a t a  from Hybrid L ine  T e s t  111, p l a n t e d  May 1977 
a t  I s a b e l a ,  P u e r t o  Rico 

Yie ld  M a t u r i t y  Height  1 / Lodging- 

GH26-3-3 (1 )  

GH29-14-3(2) 

GH31-7-5 (1 )  

F73-13-1-l(1) 

F73-14-9-2(1) 

F73-13-9-5 (1 )  

GHl9-3-l(1)-l(1) 

GH19-3-2(1)-3(2) 

(2422-16-6 ( 1 ) - l ( 3 )  

GH29-14-4(l)-3 (1 )  

IAC 73-2736 

J u p i t e r  

HLS 

ICA Car ibe  

Loca l  

Orba 

Acc 2120 

Markomah 

LSD ( .05)  

Days 

1 5 3  

152 

153  

1 6 8  

1 4  2 

147 

1 5  7 

159 

154 

1 4 8  

1 5 1  

1 5 3  

1 4  6 

165  

138 

139 

126 

129 

124 

Score  

1 

1 

1 

2 

2 

3 

2 

1 

2 

2 

1 

1 

1 

2 

1 

2 

1 

1 

1 

L/ L ~ d g i n g  s c o r e d  1-5, where 1 = e r e c t  and 5 = comple te ly  lodged. 

2/ Yie ld  r a n k  i n  p a r e n t h e s e s .  



Table 5 .  Resul t s  of Soybean Prel iminary Observation T r i a l  p lan ted  i n  Ecuador, La t i tude  2O$? A l t l t u d e  17m, 
June 18,  1976. 

Entry Yield Xa tu r i ty  Height Lodging- Seed S i z e  11 

J u p i t e r  

M-79 

HLS 

Buff a10 

CH- 3 

INIAP- Jup i t  er 

M-216 

Santa Rosa 

SJ-2 

Rho sa 

O r i b i  

M-98 

Manab i 

Bossier  

SJ-1 

Kanrich 

LSD (.05) 

days 

116 

111 

116 

104 

109 

116 

110 

7 3 

109 

96 

103 

115 

107 

9 8 

9 6 

96 

3 

- - 

sco re  

Lodging scored from 1-5, where 1 = e r e c t  and 5 = completely lodged. 



Table  6. R e s u l t s  o f  Soybean P r e l i m i n a r y  Observa t ion  T r i a l  p l a n t e d  i n  
I n d i a ,  l a t i t u d e  ~ O S ,  a l t i t u d e  761m, J u l y  6 ,  1976 

Ent ry  Yie ld  M a t u r i t y  Height  Seed S i z e  

B o s s i e r  

PK-71-21 

HLS 

SJ-1 

M-98 

J u p i t e r  

CH- 3 

San ta  Rosa 

M-79 

SJ-2 

M-216 

O r i b i  

Rho sa 

Kanrich 

Buff a10 

LSD (.05) 

days  

107 

107 

122 

102 

122 

122  

109 

9 4 

1 2 1  

108  

122 

102 

9 4 

86  

108 





Table  8. R e s u l t s  of Soybean P r e l i n i n a r y  Observa t ion  T r i a l  p l a n t e d  i n  Pue r to  Rico,  l a t i t u d e  1 8 O ~ ,  
a l t i t u d e  12'8 m, J u l y  6,  1976. 

Yie ld  ? l a t u r i t y  Height  Lodging Seed S i z e  

HLS 

Santa  Rosa 

SJ-2 

SJ-1 

J u p i t e r  

Bos s i e r  

CH- 3 

M-79 

M- 98 

M-216 

O r i b i  

Buff a10 

Rho s a  

Kanrich 

kg lh s  days  - cm score- gms/lOO 
11 

LSD ( .05)  254 9 8 1 . 0  1.1 

I' Lodging scored  from 1-5, where 1 = e r e c t  and 5 = comple te ly  lodged.  



Table 9. R e s u l t s  of Soybean Pre l iminary  Observat ion T r i a l  p l an t ed  i n  Rhodesia, l a t i t u d e  1 7 O ~ ,  
a l t i t u d e  1.506 m, December 10, 1976. 

Entry Yield Matur i ty  Height Lodging Seed S i ze  

9 r i b i  

105/6 /51  

Boss ie r  

Rhosa 

Buffa lo  

Santa  Rosa 

CH- 3 

SJ-1 

SJ-2 

HL S 

Kanrich 

M-79 

M-98 

M-216 

bg/ha days crn s c o r e  gms/lOO 11 

LSD (.05) 441 1 7 1 .0  1 . 6  

- Lodging scored  from 1-5, where 1 = e r e c t  and 5 = completely lodged. 



Table 10. Resu l t s  of Soybean Pre l iminary  Observat ion T r i a l  p l an t ed  i n  Taiwan, l a t i t u d e  2 3 ' ~ ~  
a l t i t u d e  8 m y  September 21, 1976. 

Entry Yield X a t u r i t y  Height Lodging Seed S i z e  

kg / ha days cm score- gms/lOO 
11 

- 
HLS 

CH- 3 

SJ-1 

SJ-2 

KS f 3  

M-98 

Buffa lo  

Shih Shih  

J u p i t e r  

Rho s a  

M-216 

M- 7 9 

Santa Rosa 446 8 1  

Boss ie r  333 8 2 

O r i b i  313 8 2 

Kanrich 304 8 3 

LSD (.05) 286 4 6 1 .0  1.1 

Scored from 1-5, where 1 = e r e c t  and 5 = completely lodged. 



The 1976 SPOT cons i s t ed  of 14 v a r i e t i e s  grown i n  t h r e e  r e p l i c a t i o n s  of 
four-row p l o t s  5  m i n  length .  The c e n t e r  two rows of each p l o t  were 
harves ted  f o r  y i e l d  determinat ion.  SPOT is  designed a s  a  pre l iminary ,  
wide s c a l e  screening  dev ice  t o  t e s t  c u l t i v a r s  before  e n t e r i n g  them i n  
t h e  ISVEX t r i a l .  

The h ighes t  i nd iv idua l  v a r i e t y  y i e l d  a s  w e l l  a s  t h e  h ighes t  average 
y i e l d  f o r  a  s p e c i f i c  l o c a t i o n  were obtained i n  Ecuador. J u p i t e r  y ie lded  
4,375 kg/ha i n  Ecuador and t h e  average y i e l d  was 3,487 kg/ha. HLS, a  
t a l l ,  l a t e  s e l e c t i o n  from t h e  v a r i e t y  Hardee, had t h e  h ighes t  average  
y i e l d  ac ros s  l oca t ions .  The average y i e l d  of HLS, which was s e l e c t e d  
i n  Puerto Rico, was 1,836 kg/ha. 

Day l eng th  played a  s i g n i f i c a n t  r o l e  i n  t h e  growth and development of 
t h e  c u l t i v a r s  t e s t e d .  The longes t  per iods  t o  flower and ma tu r i t y  
(64 and 137 days, r e s p e c t i v e l y ,  averaged over  a l l  v a r i e t i e s )  were 
obtained from t h e  s i t e  i n  Rhodesia, The September p l a n t i n g  i n  Taiwan, 
on t h e  o t h e r  hand, r e s u l t e d  i n  t h e  s h o r t e s t  day l eng ths  of t h e  t r i a l  
and a l s o  i n  t h e  l e a s t  number of days t o  f lowering and ma tu r i t y  (30 
and 85, r e s p e c t i v e l y ,  averaged over a l l  v a r i e t i e s ) .  P l a n t  he ight  
exh ib i t ed  a  s i m i l a r  response wi th  t h e  s h o r t e s t  average p l a n t  he ight  
(45 cm) occu r r ing  i n  Taiwan and t h e  t a l l e s t  p l a n t  he igh t  (111 cm) i n  
Rhodesia. Even though sho r t  day l eng ths  hastened f lowering and ma tu r i t y  
and decreased p l an t  he ight ,  t h e  r e s u l t s  from t h e  Ecuador t r i a l  i l l u s t r a t e  
t h a t  soybeans can be succes s fu l ly  grown under s h o r t  day l e n g t h s  i n  t h e  
lowland t r o p i c s .  

e .  I n t e f n a t i o n a l  Soybean Variety Evaluation Experiment (ISVEX) 

Ultimate t e s t i n g  of improved c u l t i v a r s  i s  achieved i n  t h e  ISVEX t r i a l  
which has  involved coopera tors  a t  over  260 l o c a t i o n s  i n  105 coun t r i e s .  
ISVEX not  only serves a s  a  t e s t i n g  mechanism but  a l s o  a s  a  means of 
d i s t r i b u t i n g  improved germplasm t o  cooperat ing i n s t i t u t i o n s .  Deta i led  
r e s u l t s  of ISVEX a r e  publ ished i n  t h e  INTSOY Pub l i ca t ion  S e r i e s  Numbers 
8  and 11. 

2 .  Associated Research 

a .  Seed q u a l i t y  ev.aluat ion 

A major o b s t a c l e  t o  t h e  expansion of soybean product ion t o  new a r e a s  of 
t h e  t r o p i c s  i s  t h e  d i f f i c u l t y  i n  producing high q u a l i t y  p l an t ing  seed. 
Tropica l  condi t ions  of h igh  temperature and r e l a t i v e  humidity dur ing  
t h e  f i n a l  s t a g e s  of seed maturat ion a r e  not  conducive t o  t h e  production 
of h igh  q u a l i t y  p l an t ing  seed necessary t o  e s t a b l i s h  an  optimum plant  
d e n s i t y  f o r  t h e  next  crop. 

Research has  been i n i t i a t e d  i n  Puer to  Rico t o  improve t h e  seed q u a l i t y  
of t r o p i c a l l y  adapted soybean c u l t i v a r s  through m u l t i d i s c i p l i n a r y  
research  i n  p l an t  breeding and p l a n t  pathology. The o b j e c t i v e  of 



t h e  research  repor ted  here  was t o  determine t h e  ex ten t  of gene t i c  
v a r i a t i o n  i n  t h e  incidence of soybean seed i n f e c t i o n  by fungi  and t h e  
accompanying l o s s  of seed v i a b i l i t y  under t r o p i c a l  condi t ions .  

On t h e  b a s i s  of prel iminary screenings  performed i n  1975 ( see  1976 
Annual Report) ,  24 c u l t i v a r s  of p o t e n t i a l  t r o p i c a l  adap ta t ion  and 
t h r e e  check c u l t i v a r s  were se l ec t ed  f o r  ex tens ive  t e s t i n g .  The 
c u l t i v a r s  and t h e i r  o r i g i n s  a r e  l i s t e d  i n  Table 11. Three r e p l i c a t e s  
of three-row p l o t s  were planted a t  t h e  I sabe la  Subs ta t ion  on February 6,  
1976 and on Ju ly  6, 1976. The p l o t s  were 6 m long wi th  65 cm between 
rows. Five m of t h e  cen te r  row of each p l o t  were harvested a t  matur i ty  
and used t o  measure y i e l d  and o t h e r  agronomic c h a r a c t e r i s t i c s .  The 
border rows were harvested two and four  weeks a f t e r  matur i ty  t o  provide 
seed samples f o r  t h e  determinat ion of t h e  incidence of seedborne fung i ,  
a s  wel l  a s  t h e  incidence of Phomopsis, sand emergencg, and f i e l d  emergence. 

Agronomic d a t a  from the  experiment a r e  summarized i n  Table 12. Averaged 
over t h e  two seasons J u p i t e r ,  a matur i ty  group I X  c u l t i v a r  developed i n  
Guyana, was t h e  h ighes t  y i e ld ing  and l a t e s t  maturing e n t r y  i n  t h e  s tudy.  
Hardee, a matur i ty  group V I I I  commercial c u l t i v a r ,  normally y i e l d s  we l l  
under t r o p i c a l  condi t ions ,  but  f a i l e d  t o  produce s t ands  i n  t h i s  experi-  
ment. PI 240.672 was included, along wi th  J u p i t e r  and Hardee, a s  a check 
c u l t i v a r  because of i t s  apparent s u s c e p t i b i l i t y  t o  i n f e c t i o n  by seedborne 
fungi  and t h e  accompanied l o s s  of seed v i a b i l i t y .  Although none of t h e  
c u l t i v a r s  s e l ec t ed  from the  prel iminary screening y ie lded  a s  we l l  a s  
J u p i t e r ,  y i e l d s  of many were acceptable.. This  i s  a f a c t  of cons iderable  
importance t o  the  p l an t  breeder  when at tempting t o  combine a good seed 
q u a l i t y  c h a r a c t e r i s t i c s  wi th  acceptable  agronomic type. 

Delaying harves t  d a t e  s i g n i f i c a n t l y  reduced sand and f i e l d  emergence 
(Table 13 ) .  Average sand emergency percentage was 95, 88 and 74 percent 
and f i e l d  emergence percentage was 90, 77 and 57 percent  f o r  t h e  non- 
delayed, 2-weeks delayed, and 4-weeks delayed ha rves t s ,  r e spec t ive ly .  
The incidence of i n t e r n a l l y  seedborne Phomopsis increased s i g n i f i c a n t l y  
wi th  harvest  delay.  Averaged over environments and c u l t i v a r s ,  t h e  
inc idence  of fung i  increased from 9 percent i n  t h e  nondelayed harves t  
t o  21 and 44 percent  i n  t h e  2 and 4-weeks delayed harves t ,  r e spec t ive ly .  
The average incidence of Phomopsis i n  t h e  nondelayed harvest  was t h r e e  
percent  and increased t o  e igh t  and 20 percent  i n  t h e  2 and 4-weeks 
delayed harves t ,  r e spec t ive ly .  Other r e sea rche r s  have repor ted  t h e  
r e l a t i o n s h i p  between reduced soybean seed v i a b i l i t y  and high incidence 
of seedborne Phomopsis i n  temperate a reas .  The r e s u l t s  of t h i s  s tudy 
tend t o  s u b s t a n t i a t e  t h i s  r e l a t i o n s h i p  f o r  t r o p i c a l  environments. 

Sand emergence of four  c u l t i v a r s ,  P I  205.908, PI  205.912, P I  219.653 
and PI  239.235, was no t  s i g n i f i c a n t l y  reduced by delaying harves t  four  
weeks a f t e r  matur i ty ,  but  t h a t  of t h e  t h r e e  check c u l t i v a r s  was reduced 
an average of 48 percent .  F ie ld  emergence of a l l  c u l t i v a r s  was s i g n i f i -  
c a n t l y  reduced by a four weeks de lay  i n  harves t ,  but t h e  f i e l d  emergence 
of s i x  of t h e  se l ec t ed  c u l t i v a r s  was not  reduced by a two week delay i n  
harves t .  Marked d i f f e r e n c e s  i n  sand and f i e l d  emergence were no t  noted 
from t h e  nondelayed harves t  seeds,  except f o r  t h e  low f i e l d  emergence of 



Table 11. Origin o r  parentage of c u l t i v a r s  s e l e c t e d  f o r  seed q u a l i t y  
eva lua t ion .  

Origin o r  
Cult  i v a r  Parentage 

Hawaii 

Hawaii 

Indonesia  

B r a s i l  

Japan 

Surinam 

Surinam 

Thailand 

Thailand 

Thailand 

Indonesia 

Thailand 

PI 240.672 Ph i l i pp ines  

P I  259.539 B r a s i l  

PI  263.044 Guatemala 

PI 265.498 Colombia 

PI 279.088 Tanzania 

A u s t r a l i a  

Aus t r a l i a  

India  

Arisoy Japan 

Hardee (Roanoke X N45-645) X Imp. Pe l i can  

Improved Pe l i can  Tanloxi X PI  60.406 

J u p i t e r  D49-2491 X P I  240.664 



Tab le  12.  Agronomic c h a r a c t e r i s t i c s  o f  24 soybean c u l t i v a r s ,  s e l e c t e d  f o r  
s e e d  q u a l i t y  e v a l u a t i o n ,  p l a n t e d  i n  F e b r u a r y  and J u l y ,  1976 a t  
I s a b e l a ,  P u e r t o  Rico.  

Seed Seed 
C u l t i v a r  Y i e l d  M a t u r i t y  He igh t  Lodging S i z e  Q u a l i t y  

P I  133.226 

P I  148.259 

P I  181.699 

P I  183.484 

P I  200.488 

P I  204.331 

P I  204.332 

P I  205.907 

P I  205.908 

P I  205.912 

P I  219.653 

P I  239.235 

P I  240.672 

P I  259.539 

P I  263.044 

P I  265.498 

P I  279.088 

P I  341.249 

P I  341.250 

P I  346.304 

Ar i s o  y 

Hardee  

Improved P e l i c a n  

J u p i t e r  

LSD(.05) 

d a y s  
a f t e r  

p l a n t  i n &  

1 0 1  

1 2 0  

9 8 

1 0 3  

1 0 0  

98 

1 0 5  

111 

1 1 5  

1 0 8  

1 1 9  

108  

114 

1 1 9  

1 0 0  

9 8  

114 

106 

1 0 5  

92 

102 

109 

1 0 1  

124 

3 

s c o r e  

2 . 1  

2.4 

1 . 5  

1 . 4  

1 . 2  

2 .6  

2 . 3  

2.7 

2 .5  

2 . 3  

2 .5  

2 .0  

1 . 6  

2 . 3  

1 . 3  

3 . 3  

2.0 

2 .6  

3 . 0  

1 .8  

1 . 4  

1 . 0  

1 . 3  

1 . 9  

0 .6  

s c o r e  

2 .0  

1 . 5  

2 . 5  

2 . 5  

3 . 0  

1.8 

2 .2  

2 . 0  

1 . 8  

1.8 

1 . 5  

1 . 5  

2 .7  

1 . 0  

1 . 2  

2 .2  

1 . 0  

1 . 7  

2 .7  

1.8 

1 . 5  

3 . 2  

1 . 0  

2.2 

0 . 5  



T a b l e  13 .  E f f e c t  o f  h a r v e s t  d a t e  on sand emergence,  f i e l d  emergence,  and i n c i d e n c e  o f  i n t e r n a l l y  s e e d b o r n e  f u n g i  and  
Phomopsis of  24 soybean c u l t i v a r s  p l a n t e d  i n  F e b r u a r y  and  J u l y ,  1976 a t  I s a b e l a ,  P u e r t o  Rico .  

C u l t  i v a r  

11 H a r v e s t  Da te  - H a r v e s t  Date H a r v e s t  Date H a r v e s t  Date 
0 2 4 0 2 4 0 2 4 0 2 4 

P I  133.226 
P I  148.259 
P I  181.699 
P I  183.484 
P I  200.488 
P I  204.331 
P I  204.332 
P I  205.907 
P I  205.908 
P I  205.912 
P I  219.653 
P I  239.235 
P I  240.672 
P I  259.539 
P I  263.044 
P I  265.498 
P I  279.088 
P I  341.249 
P I  341.250 
P I  346.304 
A r i s o y  
Hardee  
Improved P e l i c a n  
J u p i t e r  

Sand Emergence (%) 

LSD(. 05) 
V a r i e t y  means w i t h i n  

a h a r v e s t  d a t e  6 
H a r v e s t  d a t e  means 

w i t h i n  a v a r i e t y  6 

F i e l d  Emergence (%) I n c i d e n c e  o f  Fung i (%)  I n c i d e n c e  o f  Phomopsis (%)  

L1 Weeks a f t e r  m a t u r i t y .  



Hardee. I n  t h e  two weeks de layed  h a r v e s t ,  however, f i e l d  emergence 
p e r c e n t a g e s  of a l l  t h e  s e l e c t e d  c u l t i v a r s  were  s i g n i f i c a n t l y  g r e a t e r  
t h a n  t h a t  of t h e  b e t t e r  commercial check c u l t i v a r ,  J u p i t e r .  These d a t a  
emphasize t h e  importance o f  t i m e l y  h a r v e s t  i n  t h e  p r o d u c t i o n  of h i g h  
q u a l i t y  p l a n t i n g  seed.  Marked d i f f e r e n c e s  between s e l e c t e d  and check 
c u l t i v a r s  were no ted  i n  a l l  h a r v e s t  d a t e s  f o r  t h e  i n c i d e n c e  of seedborne  
f u n g i  and Phomopsis. 

F i e l d  emergence was s i g n i f i c a n t l y  and n e g a t i v e l y  c o r r e l a t e d  w i t h  t h e  
i n c i d e n c e  of f u n g i  and Phomopsis, seed s i z e ,  and seed  q u a l i t y  s c o r e  i n  
a l l  t h r e e  h a r v e s t  d a t e s  (Tab le  1 4 ) .  These r e s u l t s  i n d i c a t e  t h a t  i n t e r n a l l y  
seedborne f u n g i  i n h i b i t  soybean seed  germina t ion .  M a t u r i t y  d a t e ,  
converse ly ,  was no t  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  any of t h e  seed  q u a l i t y  
measurements e x c e p t  t h e  i n c i d e n c e  o f  f u n g i  i n  t h e  two weeks de layed  
h a r v e s t ,  and t h i s  c o r r e l a t i o n ,  a l t h o u g h  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  
t h e  .05  l e v e l ,  was s m a l l .  Seed s i z e  was n e g a t i v e l y  c o r r e l a t e d  w i t h  
f i e l d  emergence and p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  i n c i d e n c e  o f  f u n g i  
and t h e  i n c i d e n c e  of Phomopsis. The s m a l l e r  seeded genotypes  had h i g h e r  
emergence p e r c e n t a g e s  and less i n t e r n a l l y  seedborne f u n g i .  

The f i n d i n g s  of t h i s  s t u d y  i n d i c a t e  t h a t  t h e r e  i s  s u b s t a n t i a l  v a r i a t i o n  
i n  soybean seed  q u a l i t y  c h a r a c t e r i s t i c s  under  t r o p i c a l  c o n d i t i o n s .  
P r o s p e c t s  f o r  p r o g r e s s  i n  improving seed  q u a l i t y  of t r o p i c a l l y  adap ted  
soybean c u l t i v a r s  a r e  promising.  Crosses  have been made u s i n g  s u p e r i o r  
seed q u a l i t y  l i n e s  P I  219.653, P I  204.331, and P I  205.908 i n  combinat ion 
w i t h  HLS and J u p i t e r  t o  s t u d y  t h e  i n h e r i t a n c e  o f  t h e  seed q u a l i t y  
c h a r a c t e r i s t i c s  measured i n  t h i s  s t u d y .  F and F p o p u l a t i o n s  of t h e s e  

1 2 c r o s s e s  have been produced. Another group of  84 c u l t i v a r s  which were 
o u t s t a n d i n g  i n  t h e  p r e l i m i n a r y  s c r e e n i n g  i n i t i a t e d  i n  1975 were  p l a n t e d  
i n  a  r e p l i c a t e d  t r i a l  a t  I s a b e l a  i n  May, 1977. Nondelayed and delayed 
h a r v e s t  seed  samples were t aken  t o  i d e n t i f y  a d d i t i o n a l  s o u r c e s  o f  
germplasm t o  u s e  i n  t h e  h y b r i d i z a t i o n  s e l e c t i o n  program f o r  improving 
soybean seed q u a l i t y .  

b .  C u l t i v a r  d i f f e r e n c e s  i n  s t o r a b i l i t y  u n d e r . s i m u l a t e d  t r o p i c a l  c o n d i t i o n s  

High t empera tu re  and h i g h  m o i s t u r e  a r e  d e t r i m e n t a l  t o  l o n g e v i t y  of 
soybean seed  i n  s t o r a g e .  Seeckare  hygroscopic  and a c h i e v e  a  m o i s t u r e  
c o n t e n t  which i s  i n  e q u i l i b r i u m  w i t h  t h e  ambient r e l a t i v e  humidi ty .  
Because soybeans have been s u c c e s s f u l l y  c u l t i v a t e d  f o r  c e n t u r i e s  i n  
t r o p i c a l  a r e a s  where t e m p e r a t u r e  and r e l a t i v e  humidi ty  a r e  h igh ,  i t  
was hypothes ized  t h a t  t h e r e  might be  s u b s t a n t i a l  d i f f e r e n c e s  among 
genotypes  i n  t h e i r  a b i l i t y  t o  s t o r e  w e l l  under c o n d i t i o n s  of h i g h  
t empera tu re  and r e l a t i v e  humidi ty .  T h i s  s t u d y  was i n i t i a t e d  t o  
de te rmine  t h e  magnitude of v a r i a t i o n  i n  soybeans f o r  s t o r a b i l i t y  
under t r o p i c a l  c o n d i t i o n s  and t o  de te rmine  t h e  r e l a t i o n s h i p  between 
some seed  c h a r a c t e r i s t i c s  and s t o r a g e  l i f e .  

On February 6,  1976, 396 a c c e s s i o n s  of m a t u r i t y  groups  V I I I ,  I X ,  and 
X of t h e  USDA soybean germplasm c o l l e c t i o n  were p l a n t e d  i n  non- 
r e p l i c a t e d  3  m long  rows a t  t h e  I s a b e l a  S u b s t a t i o n .  A s  e a c h  genotype 
reached t h e  f i r s t  bloom s t a g e ,  and one week a f t e r ,  i t  was sprayed 
w i t h  t h e  sys temic  f u n g i c i d e ,  benomyl, a t  t h e  r a t e  of 1 kglha.  The 
p l o t s  were h a r v e s t e d  a s  t h e y  reached f u l l  m a t u r i t y .  A t o t a l  of 235 



Table  14 .  C o r r e l a t i o n  c o e f f i c i e n t s  between six c h a r a c t e r s  a t  t h r e e  
h a r v e s t  d a t e s .  

C o r r e l a t e d  
c h a r a c t e r s  

Harves t  . Date 
(weeks a f t e r  m a t u r i t y )  
0  2 4  

F i e l d  emergence v s .  

I n c i d e n c e  of f u n g i  

I n c i d e n c e  of Phomopsis 

M a t u r i t y  

Seed s i z e  

Seed q u a l i t y  

I n c i d e n c e  of f u n g i  v s .  

I n c i d e n c e  of Phomopsis 

M a t u r i t y  

Seed s i z e  

Seed q u a l i t y  

I n c i d e n c e  of Phomopsis v s .  

M a t u r i t y  

Seed s i z e  

Seed q u a l i t y  

*, ** S i g n i f i c a n t  a t  t h e  .05 and . O 1  l e v e l s ,  r e s p e c t i v e l y .  



genotypes  matured by June  30 and produced s u f f i c i e n t  s e e d  f o r  i n c l u s i o n  
i n  t h e  s t o r a g e  s t u d y .  Following h a r v e s t  t h e  s e e d s  were a i r  mai led  t o  
Urbana, I l l i n o i s ,  where t h e y  were t r e a t e d  w i t h  a  f u n g i c i d e  and a n  a n t i -  
b i o t i c  t o  a m e l i o r a t e  any d i f f e r e n c e s  due t o  pathogen l o a d .  The t r e a t e d  
s e e d s  of each  genotype were s e p a r a t e d  i n t o  p a c k e t s  o f  50 s e e d s  each 
f o r  t h e  s t o r a g e  t e s t  and s t o r e d  i n  a walk-in chamber w i t h  t empera tu re  

0 
and r e l a t i v e  humidi ty  main ta ined  a t  30 C and 80  p e r c e n t ,  r e s p e c t i v e l y .  
These c o n d i t i o n s  were chosen t o  s i m u l a t e  a t r o p i c a l  s t o r a g e  environment.  
A t  t h e  i n i t i a t i o n  of t h e  s t o r a g e  p e r i o d  and a t  two week i n t e r v a l s ,  
t h r e e  50-seed samples  o f  each  genotype were t a k e n  from t h e  s t o r a g e  

0 
environment,  rapid-aged f o r  24 hours  a t  40 C and 90 p e r c e n t  r e l a t i v e  
humidi ty ,  and t e s t e d  f o r  ge rmina t ion  on Kimpac. Germination c o u n t s  
were t a k e n  on t h e  s i x t h  day w i t h  c l a s s i f i c a t i o n  o f  s e e d s  made i n  
accordance w i t h  c r i t e r i a  e s t a b l i s h e d  by t h e  A s s o c i a t i o n  of O f f i c i a l  
Seed Ana lys t s .  T e s t s  were con t inued  f o r  1 2  weeks. 

I n  t h e  i n i t i a l  t e s t s ,  t h e  r a n g e  of ge rmina t ion  p e r c e n t a g e s  of t h e  235 
genotypes  was 61 .3  t o  99.3. However, 96 p e r c e n t  of a l l  genotypes  had 
germina t ion  p e r c e n t a g e s  of 80  o r  g r e a t e r ,  and t h e  mean germina t ion  
p e r c e n t a g e  was 88.8.  A f t e r  two weeks o f  s t o r a g e  and a t  a l l  subsequent  
p e r i o d s ,  ge rmina t ion  r e s u l t s  o f  i n d i v i d u a l  genotypes  were expressed  a s  
a  p e r c e n t a g e  of t h e i r  i n i t i a l  mean germina t ion .  Using t h i s  t r ans forma-  
t i o n ,  each genotype had a r e l a t i v e  ge rmina t ion  p e r c e n t a g e  of 100  
i n i t i a l l y ,  and r e s u l t s  i n  subsequent  p e r i o d s  r e f l e c t e d  change i n  germina- 
t i o n  r e l a t i v e  t o  t h a t  i n i t i a l  v a l u e  r a t h e r  t h a n  i n  a b s o l u t e  terms.  
A f t e r  two weeks s t o r a g e ,  89 p e r c e n t  of a l l  t h e  genotypes  i n  t h e  s t u d y  
germinated a t  l e a s t  90 p e r c e n t  as w e l l  a s  b e f o r e  s t o r a g e  under s i m u l a t e d  
t r o p i c a l  c o n d i t i o n s .  The r e l a t i v e  ge rmina t ion  p e r c e n t a g e  o f  a  s m a l l  
number o f  t h e  genotypes  d i d  d e c r e a s e  r a p i d l y .  

Average germina t ion  p e r c e n t a g e  of t h e  235 s e e d l o t s  remained somewhat 
s t a b l e  f o r  t h e  f i r s t  f o u r  weeks of s t o r a g e ,  t h e n  d e c l i n e d  r a p i d l y  and 
approached 0  p e r c e n t  by t h e  e i g h t h  week. S t o r a g e  h a l f - l i f e  i s  t h e  t ime ,  
i n  weeks, r e q u i r e d  f o r  h a l f  of t h e  s e e d s  of a  p a r t i c u l a r  genotype t o  
l o s e  t h e i r  v i a b i l i t y .  Genotype h a l f - l i v e s  ranged from 3.7 t o  15 .5  weeks. 
Only f o u r  of t h e  235 genotypes  had h a l f - l i v e s  of e i g h t  weeks o r  l o n g e r .  
These were Barchet  (15.5 weeks),  P I  283.326 ( 9 . 1  weeks),  P I  205.911 
(9 .0  weeks),  and P I  194.773 (8 .0  weeks).  The c h a r a c t e r i s t i c  which most 
d i s t i n g u i s h e d  them was t h e  f requency  of ha rd  s e e d  as counted a t  t h e  end 
of t h e  six-day germina t ion  p e r i o d .  Barchet  had 60 p e r c e n t  hard  seed  
i n i t i a l l y ,  w h i l e  P I  283.326 and P I  194.773 had 26.0 and 1 5 . 5  p e r c e n t ,  
r e s p e c t i v e l y .  P I  205.911, a l t h o u g h  i t  had a  r e l a t i v e l y  long  s t o r a g e  
h a l f - l i f e ,  had no hard seed .  Barchet  was t h e  o n l y  c u l t i v a r  t h a t  had 
a n  a p p r e c i a b l e  f requency  of hard  seed a f t e r  1 2  weeks of s t o r a g e .  The 
s t o r a g e  s t u d y  w i t h  t h i s  genotype was extended t o  22 weeks, a t  which t ime  
t h e  s u p p l y  o f  seed i n  s t o r a g e  was exhaus ted .  

There w a s  a h i g h l y  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  between s t o r a g e  
h a l f - l i f e  and f requency  of hard  seed  ( r = 0 . 4 9 ) .  H a l f - l i f e  w a s  a l s o  
s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  i n i t i a l  ge rmina t ion  p e r c e n t a g e ,  seed s i z e ,  
and days  from p l a n t i n g  t o  m a t u r i t y .  The p o s i t i v e  c o r r e l a t i o n  between 
h a l f - l i f e  and i n i t i a l  ge rmina t ion  i n d i c a t e  t h a t  t h o s e  genotypes  w i t h  
h i g h  i n i t i a l  ge rmina t ion  tended t o  l o s e  v i a b i l i t y  l e s s  r a p i d l y  t h a n  
t h o s e  which had low i n i t i a l  ge rmina t ion ,  The n e g a t i v e  c o r r e l a t i o n s  
between h a l f - l i f e  and s e e d  s i z e  and h a l f - l i f e  and m a t u r i t y  i n d i c a t e  



t h a t  t h e  l onges t  h a l f - l i v e s  were a s soc i a t ed  w i th  smal l  seeds and e a r l y  
ma tu r i t y .  One advantage of small  seeds i s  t h a t  they a r e  l e s s  s u s c e p t i b l e  
t o  mechanical damage dur ing  th r e sh ing  and o t h e r  pre -s torage  o p e r a t i o n s  
than  a r e  l a r g e  seeds .  

Of t h e  seedcoat  c h a r a c t e r i s t i c s  s t u d i e s ,  seedcoat  impermeabi l i ty  appears  
t o  o f f e r  t h e  most promise f o r  u se  i n  t h e  improvement of soybean s t o r a b i l i t y  
under cond i t i ons  of h igh  temperature  and h igh  r e l a t i v e  humidity.  

In  view of t h e  p o t e n t i a l  u t i l i t y  of t h e  hard seedcoat  c h a r a c t e r i s t i c  i n  
soybeans, a  series of experiments have been i n i t i a t e d  t o :  (1) perform 
more ex t ens ive  s t o r a g e  s t u d i e s  wi th  genotypes t h a t  have d i f f e r e n t  
percentages of hard seedcoat ,  (2) determine t h e  e f f e c t  of r e l a t i v e  
humidity on t h e  formation of hard seedcoa t ,  (3) determine wi th in  p l a n t  
p o s i t i o n a l  e f f e c t s  on hard seedcoa t ,  and (4) determine t h e  e f f e c t  of 
hard seedcoat  on invas ion  by seedborne pathogens,  

A s e r i e s  of c r o s s e s  were made i n  1977 t o  i n i t i a t e  i n h e r i t a n c e  s t u d i e s  
of t h e  hard seedcoat  c h a r a c t e r i s t i c .  These c r o s s e s  a r e  l i s t e d  i n  an 
e a r l i e r  s e c t i o n  of t h i s  r e p o r t .  A range of p a r e n t s  were used having 
high,  i n t e rmed ia t e ,  and low f requenc ies  of hard seedcoa t ,  a s  w e l l  a s  
non-hard seedcoat  pa ren t s .  

c .  Development of soybean c u l t i v a r s  r e s i s t a n t  t o  soybean mosaic v i r u s  

Soybean mosaic v i r u s  (SMV) is t h e  most widespread soybean v i r u s .  It 
i s  t r ansmi t t ed  t o  hea l thy  p l a n t s  i n  t h e  f i e l d  by aphids  t h a t  feed  on 
i n f e c t e d  p l a n t s  a r i s i n g  from SMV-infected seeds .  Severa l  l i n e s  and a  
few named v a r i e t i e s  have been repor ted  by o t h e r s  a s  having a  degree 
of r e s i s t a n c e  t o  SMV, but  experience has  shown t h a t  a l l  r e s i s t a n c e  
a v a i l a b l e  i n  named soybean v a r i e t i e s  can be broken down by SMV i s o l a t e s  
o the r  than  those  used t o  develop t h e  r e s i s t a n t  v a r i e t y .  No SMV 
r e s i s t a n c e  has been r epo r t ed  prev ious ly  i n  t r o p i c a l l y  adapted soybean 
germplasm. 

I n  1976, s i x  randomized r e p l i c a t i o n s  of t h e  germplasm c o l l e c t i o n  f o r  
ma tu r i t y  groups V I I I ,  I X ,  and X,  c o n s i s t i n g  of 400 l i n e s ,  were p l an t ed  
a t  I s abe l a .  Five r e p l i c a t i o n s  were inocula ted  by hand wi th  SMV i n  an 
a t tempt  t o  determine which l i n e s ,  i f  any, were r e s i s t a n t  t o  SMV 
i n f e c t i o n  and t o  s tudy  t h e  v a r i a b i l i t y  of t h e  r a t e s  of seed t ransmiss ion  
of t h e  v i r u s  i n  soybeans. A program of s t r i n g e n t  roguing coupled wi th  
r e s i s t a n c e  t o  seed t ransmiss ion  of SMV would e l i m i n a t e  t h e  v i r u s  a s  a  
problem. A l l  p l o t s  were examined and d a t a  were taken  on t h e  prevalence 
of SMV symptoms. I n  h i l l s  t h a t  had i n f e c t e d  and noninfec ted  p l a n t s ,  
t hose  showing no symptoms were removed. P l o t s  i n  which no p l a n t s  
appeared i n f e c t e d  were no t  rogued. The non-inoculated r e p l i c a t i o n  
was examined f o r  SMV prevalence,  bu t  no p l a n t s  were removed. The 
p l o t s  were harves ted  a s  they matured, and seeds  from e n t r i e s  f r e e  of 
v i r u s  symptoms i n  a l l  r e p l i c a t i o n s  were s e l e c t e d  f o r  l a t e r  t e s t i n g  i n  
t h e  greenhouse. Four p l a n t  i n t r o d u c t i o n s  (PI  341.242, P I  324.068, 
P I  374.193, and P I  238.109) and t h e  v a r i e t i e s  Majos, Nela, Yelnanda, 
and Buffalo were appa ren t ly  r e s i s t a n t  t o  i n f e c t i o n  by t h e  SMV i s o l a t e  
used. Subsequent tests showed t h a t  on ly  P I  341.242, P I  324.068, and 
Buffalo possessed t h e  d e s i r e d  l e v e l  of r e s i s t a n c e .  Resu l t s  a r e  
incomplete w i th  t h e  p l a n t  i n t r o d u c t i o n s ,  bu t  Buffalo has been t e s t e d  



w i t h  more t h a n  100 i s o l a t e s  of SMI'. These i s o l a t e s  are from seven  
d i f f e r e n t  c l a s s e s  based on t h e i r  v i r u l e n c e .  Only o n e  of t h e  seven 
c l a s s e s  i n f e c t e d  B u f f a l o ,  and t h i s  c l a s s  h a s  two i s o l a t e s .  A l l  o t h e r  
known s o u r c e s  of p u t a t i v e  r e s i s t a n c e  a r e  a l s o  s u s c e p t i b l e  t o  t h i s  
c l a s s  of i s o l a t e s  t h a t  i n f e c t s  Buf fa lo .  

Apparen t ly ,  Buf fa lo  r e p r e s e n t s  a  new s o u r c e  of r e s i s t a n c e  t o  a wide 
r a n g e  of SMV i s o l a t e s .  F u r t h e r  tests a r e  i n  p r o g r e s s  t o  conf i rm t h i s  
t e n t a t i v e  c o n c l u s i o n ,  as are tests w i t h  t h e  o t h e r  seemingly r e s i s t a n t  
l i n e s .  A  series of c r o s s e s  have been made and F  p l a n t s  grown of t h e  

1 
r e s i s t a n t  l i n e s  c r o s s e d  w i t h  s u s c e p t i b l e  c u l t i v a r s  such  as Improved 
P e l i c a n ,  J u p i t e r ,  and HLS. S e v e r a l  F  p l a n t s  of t h e  c r o s s  HLS X B u f f a l o  1 
were i n o c u l a t e d  w i t h  SMV i n  t h e  f i e l d  a t  I s a b e l a  i n  J u l y ,  1977. No 
symptoms appeared ,  i n d i c a t i n g  t h a t  t h e  r e s i s t a n c e  i s  c o n t r o l l e d  by a  
dominant a l le le  o r  a l l e l e s .  

The s e e d s  h a r v e s t e d  from SMV i n f e c t e d  p l a n t s  of t h e  1976 SMV exper iment  
were used t o  t e s t  f o r  r a t e s  of SMV seed  t r a n s m i s s i o n .  F i r s t  t h e y  w e r e  
examined f o r  seedcoa t  m o t t l i n g .  Two hundred s e e d s  from each  l i n e  were 
p l a n t e d  i n  greenhouse sand benches ,  and t h e  s e e d l i n g s  t h a t  emerged were 
i n s p e c t e d  f o r  ev idence  of SMV i n f e c t i o n .  I n  c a s e s  where no s e e d l i n g s  
had symptoms, t h e y  were t e s t e d  by i n d e x i n g  on de tached  l e a v e s  of t h e  
g reen  bean v a r i e t y  Top Crop t o  de te rmine  i f  t h e  v i r u s  w a s  p r e s e n t .  

The r e s u l t s  of t h e s e  tests i n d i c a t e d  t h a t  s e v e r a l  of t h e  t r o p i c a l l y  
adap ted  l i n e s  have low r a t e s  of seed t r a n s m i s s i o n  ( l e s s  t h a n  1 p e r c e n t )  
from f u l l y  i n f e c t e d  p l a n t s .  Ninety-eight  l i n e s  w i t h  low r a t e s  o f  SMV 
seed  t r a n s m i s s i o n  and two check c u l t i v a r s  were  p l a n t e d  i n  J u n e ,  1977 
a t  t h e  I s a b e l a  S u b s t a t i o n .  F i v e  of t h e  s i x  r e p l i c a t i o n s  were  hand 
i n o c u l a t e d  w i t h  t h e  same SMV i s o l a t e  used i n  t h e  p r e v i o u s  y e a r ' s  e x p e r i -  
ment. Larger  p l o t s  were used t h a n  i n  1976 i n  a n  a t t e m p t  t o  produce 
l a r g e r  q u a n t i t i e s  of seed from SMV-infected p l a n t s  which would a l l o w  
a  more a c c u r a t e  measurement of t h e  seed t r a n s m i s s i o n  r a t e s  of t h e  
s e l e c t e d  l i n e s .  The p l o t s  have been h a r v e s t e d  and t h e  s e e d s  have been 
s e n t  t o  t h e  U n i v e r s i t y  of I l l i n o i s  f o r  t e s t i n g .  

Gene t ic  s t u d i e s  have been i n i t i a t e d  t o  de te rmine  t h e  mode of i n h e r i t a n c e  
of t h e  SMV r e s i s t a n c e  i d e n t i f i e d  i n  t h i s  s t u d y  and t o  s t u d y  t h e  a l l e l i c  
r e l a t i o n s h i p s  of t h e  d i f f e r e n t  s o u r c e s  of r e s i s t a n c e .  

d .  Development of soybean c u l t i v a r s ' r e s i s t a n t  t o  cowpea mosaic v i r u s  

Research was i n i t i a t e d  i n  1976 t o  s t u d y  v a r i o u s  a s p e c t s  o f  i n f e c t i o n  
of soybeans by cowpea mosaic v i r u s  (CPMV). The o b j e c t i v e s  of t h i s  
work a r e  t o :  (1 )  a s s e s s  t h e  p o t e n t i a l  y i e l d  l o s s  i n  soybeans from 
i n f e c t i o n  by DPMV, ( 2 )  s t u d y  t h e  s p r e a d  of CPMV under f i e l d  c o n d i t i o n s  
from t h e  pr imary h o s t ,  cowpeas, t o  soybeans ,  and (3)  s e a r c h  f o r  s o u r c e s  
of r e s i s t a n c e  i n  soybeans t o  CPMV. 

A s e r i e s  of exper iments  was conducted a t  t h e  I s a b e l a  S u b s t a t i o n  i n  1976 
and 1977. A s e v e r e  subgroup i s o l a t e  of CPMV f i r s t  i s o l a t e d  from soybeans 
i n  P u e r t o  Rico was used i n  a l l  exper iments .  The exper iments  were r e p e a t e d  
s e v e r a l  t imes  t o  e v a l u a t e  t h e  r o l e  of environmental  v a r i a t i o n .  



To a s s e s s  y i e l d  l o s s  from CPMV, t h r e e  repeated experiments were performed, 
with p l an t ings  December 29,  1976, May 13,  1977 and Ju ly  1, 1977. The 
design was a  s p l i t  p l o t  w i th  four  r e p l i c a t i o n s ,  Time of i nocu la t ion  
(primary l e a f  o r  bloom s t age )  was t h e  main p l o t  and l e v e l  of i n o c u l a t i o n  
(100, 75, 50, 25, o r  0  percent  of t h e  p l a n t s  i n  t h e  p l o t )  was t h e  
subplo t .  I n  t he  100 percent  i nocu la t ion ,  every p l a n t  i n  t h e  p l o t  was 
inocula ted ,  and t h r e e  ou t  of fou r ,  every o t h e r ,  and one out  of four  
p l a n t s  were inocula ted  t o  achieve t h e  75, 50, and 25 percent  l e v e l s  of 
i nocu la t ion ,  r e spec t ive ly .  Of t h e  t h r e e  experiments,  on ly  t h e  f i r s t  
has been analyzed. It was found t h a t  s i g n i f i c a n t  y i e l d  l o s s  r e s u l t e d  
when 25 percent  of t h e  p l a n t s  were inocula ted  wi th  CPMV. The r e l a t i o n -  
sh ip  between percentage inocu la t ion  and y i e l d  was l i n e a r ,  and no ha rves t ab le  
y i e l d  was obtained when a l l  p l a n t s  i n  a  p l o t  were i n f e c t e d  wi th  CPMV. 

To s tudy t h e  f i e l d  spread of CPMV, cowpeas were p lan ted  and every o t h e r  
row was inocula ted  wi th  CPMV when t h e  p l a n t s  were i n  t h e  primary l e a f  
s t age .  Two weeks l a t e r  t h e  non-inoculated cowpea rows were removed and 
planted wi th  soybeans. The purpose of seeding a l l  t h e  rows wi th  cowpeas 
a t  f i r s t  was t o  a t t r a c t  populat ions of t h e  bean l e a f  b e e t l e ,  Ceratoma 
r u f i c o r n i s ,  t h e  vec to r  of CPMV. This t iming permit ted t h e  soybeans 
t o  be i n  t h e  e a r l y  t r i f o l i a t e  l e a f  s t a g e  when t h e  inocula ted  cowpeas 
were f u l l y  i n f e c t e d .  Soybean p l a n t s  with CPMV symptoms were observed 
between the  inocula ted  cowpea rows, i n d i c a t i n g  n a t u r a l  spread of t h e  
v i r u s  from cowpeas t o  soybeans. Bee t le  a c t i v i t y  was est imated from 
t h e  amount of feeding  damage. Very l i t t l e  b e e t l e  a c t i v i t y  was observed 
i n  t h e  f i r s t  experiment planted i n  December 1976. There were only  t r a c e s  
of i n j u r y  due t o  b e e t l e  feeding ,  and a s  a  r e s u l t  only one i n f e c t e d  soybean 
p l a n t  was found and confirmed by s e r o l o g i c a l  t e s t s .  The CPMV-infected 
cowpeas were a l s o  seve re ly  in fec t ed  wi th  powdery mildew, making t h e  
p l a n t s  l e s s  a t t r a c t i v e  t o  t h e  b e e t l e s .  The experiment was repeated 
(May-July 1977 p l an t ings )  and i n  t h i s  experiment a  cons iderable  amount: 
of b e e t l e  damage was observed. Approximately 10  t o  20 percent  d e f o l i a t i o n  
was caused by b e e t l e  feeding .  I n  s p i t e  of  t h e  presence of t h e  b e e t l e s ,  
none of t h e  i n t e r p l a n t e d  soybean p l a n t s  was found t o  be i n f e c t e d  wi th  
CPMV. A t  t h i s  s t a g e  t h e  t ransmiss ion  phenomenon i s  not  w e l l  understood,  
a l though pre l iminary  t e s t s  i n d i c a t e  lower t ransmiss ion  r a t e s  from cowpeas 
t o  soybeans than  from cowpeas t o  cowpeas. 

One hundred soybean c u l t i v a r s  randomly se l ec t ed  from ma tu r i ty  groups V 
t o  X were screened i n  t h e  f i e l d  f o r  r e s i s t a n c e  t o  CPMV. S ix  r e p l i c a t i o n s  
of  h i l l  p l o t s  were used, with f i v e  of t h e  r e p l i c a t i o n s  inocula ted  wi th  
CPMV a t  t h e  primary l ea f  s t a g e  and aga in  a t  t h e  f i r s t  t r i f o l i a t e  s t a g e  
t o  a s su re  complete i n f e c t i o n  of every p l a n t .  A t  l e a s t  some p l a n t s  of 
a l l  v a r i e t i e s  became i n f e c t e d  a f t e r  i nocu la t ion .  There were v a r i a t i o n s ,  
however. F i f ty - f ive  of t h e  v a r i e t i e s  had some symptomless p l a n t s .  Seeds 
from t h e  apparent ly  hea l thy  p l a n t s  were harvested and s e n t  t o  t h e  
Univers i ty  of I l l i n o i s  f o r  f u r t h e r  t e s t s  i n  t h e  greenhouse t o  s e e  i f  
t he  observed v a r i a t i o n s  were due t o  r e s i s t a n c e .  Progenies from symptomless 
p l a n t s  of t h e  55 v a r i e t i e s  were inocula ted  a t  t h e  primary l e a f  s t age .  
A l l  inocula ted  p l a n t s  i n  t h i s  s t a g e  became i n f e c t e d ,  i n d i c a t i n g  t h a t  t h e  
observed v a r i a t i o n s  were no t  due t o  gene t i c  r e s i s t a n c e .  It was no t  
determined, however, whether t h e s e  same v a r i e t i e s  w i l l  e x h i b i t  v a r i a t i o n s  
i n  t h e  r eac t ions  t o  i nocu la t ion  wi th  CPMV under f i e l d  condi t ions .  The 
information obtained i n  t h i s  experiment s e rves  a s  a  guide t o  t h e  type 



of r e a c t i o n s  t h a t  can be expected i n  f u t u r e  screenings  f o r  r e s i s t a n c e  
t o  CPMV i n  soybeans. 

e .  Development of soybean c u l t i v a r s  r e s i s t a n t  t o  i n s e c t s  

I n  May, 1977 two r e p l i c a t i o n s  of 300 soybean l i n e s  were p lan ted  a t  
I s abe la  t o  s c reen  f o r  r e s i s t a n c e  t o  l e a f  f eed ing  i n s e c t s  such a s  v e l v e t  
bean c a t e r p i l l a r ,  bean l e a f  b e e t l e ,  and l e a f  r o l l e r s .  The p l o t s  were 
s i n g l e  rows, 3  m i n  l e n g t h  and bordered on each s i d e  by rows of t h e  
v a r i e t y ,  Improved Pe l i can ,  I n  August a  s eve re  i n f e s t a t i o n  of v e l v e t  
bean c a t e r p i l l a r  occurred and t h e  l i n e s  were scored us ing  t h e  fol lowing 
s c a l e :  

Score Defo l i a t i on  

0  t o  50 percent  of the. d e f o l i a t i o n  
of t h e  ad jacent  Improved Pe l i can  rows 

50 t o  100 percent  of t h e  d e f o l i a t i o n  
of t h e  ad j acen t  Improved Pe l i can  rows 

same amount of d e f o l i a t i o n  a s  t h e  
ad j acen t  Improved Pe l i can  rows 

0  t o  50 percent  more d e f o l i a t i o n  than  
t h e  ad j acen t  Improved P e l i c a n  rows 

50 t o  100 percent  more d e f o l i a t i o n  
than t h e  ad j acen t  Improved Pe l i can  rows 

Defo l i a t i on  sco res  were recorded a t  two d a t e s ,  August 2 and 8 ,  1977. 
Twenty-two l i n e s  had average sco res  of less than 3.0 a t  both d a t e s .  
These l i n e s ,  t h e i r  o r i g i n s ,  and t h e i r  average s c o r e s  a r e  l i s t e d  i n  
Table 15.  Entry numbers 10  through 36 a r e  l i n e s  s e l e c t e d  i n  B r a s i l  
from c ros ses  made i n  t h e  United S t a t e s  u s ing  adapted types  and Mexican 
bean b e e t l e  r e s i s t a n t  c u l t i v a r s  a s  parents .  

I n  September, 1976 r e sea rch  was i n i t i a t e d  t o  s tudy  t h e  e f f e c t s  of s o i l  
phosphorus l e v e l ,  p l a n t  populat ion d e n s i t y ,  and v a r i e t y  on y i e l d  and 
o the r  agronomic c h a r a c t e r i s t i c s .  A s p l i t  p l o t  design with t h r e e  r e p l i -  
c a t i o n s  was used. Phosphorus l e v e l s  were t h e  main p l o t s ,  and t h e  popu- 
l a t i o n  d e n s i t y l v a r i e t y  t rea tment  combinations were randomized wi th in  
these .  Three phosphorus l e v e l s  of 99, 201, and 298 kglha P were e s t ab l i shed  
by inco rpora t ing  t h e  app ropr i a t e  amount of  t r i p l e  super  phosphate i n t o  
each main p l o t .  The p l a n t  popula t ions  were 150,000; 300,000; and 
450,000 p l a n t s  pe r  hec t a re .  V a r i e t i e s  were HLS, J u p i t e r ,  and Improved 
Pe l ican .  The experiment was repea ted  by p l an t ing  an i d e n t i c a l  t r i a l  a t  
I s abe la  i n  J u l y ,  1977. These d a t a ,  however, a r e  s t i l l  being analyzed, 
and w i l l  not  be repor ted  here.  



Table 15. Results of Insect Resistance Screening planted a t  Isabela 
May, 1977. 

Entry Origin Defoliation Score 
No. Designation of Selection August 2 August 8 

Brasil 

Brasil  

Brasil  

Brasil  

Brasil  

Brasil  

Brasil  

Brasil  

Brasil  

Brasil  

Brasil  

Japan 

Surinam 

Ryukyu 

Philippines 

Philippines 

Philippines 

Okinawa 

Taiwan 

Taiwan 

Venezuela 

India 



The y i e l d  r e s u l t s  of t h e  experiment p l an t ed  i n  September, 1976 a r e  
summarized i n  Tab le  16.  The a n a l y s i s  o f  v a r i a n c e  r evea l ed  t h a t  t h e  on ly  
f a c t o r  which s i g n i f i c a n t l y  a f f e c t e d  y i e l d  was p l a n t  popu l a t i on .  The 
300,000 p l a n t s  p e r  h e c t a r e  t r e a tmen t  y i e l d e d  s i g n i f i c a n t l y  more a t  
1 ,791  kg/ha t han  t h e  150,000 p l a n t s  p e r  h e c t a r e  t r e a tmen t  which y i e l d e d  
a n  average  of 1 ,600  kg/ha.  The o t h e r  main e f f e c t s ,  v a r i e t i e s  and 
phosphorus l e v e l s ,  were n o t  s i g n i f i c a n t ,  no r  were any of t h e  i n t e r -  
a c t i o n  e f f e c t s  s i g n i f i c a n t .  

g. Weed compet i t ion  s t udy  

I n v e s t i g a t i o n s  were i n i t i a t e d  i n  1976 t o  s t u d y  v a r i e t a l  d i f f e r e n c e s  
involved i n  weed compe t i t i on  under d i f f e r e n t  systems of weed c o n t r o l .  
The s t udy  was conducted a t  t h e  I s a b e l a  S u b s t a t i o n  u s ing  a randomized 
complete  b lock  de s ign ,  e i g h t  soybean c u l t i v a r s  w i t h  a  range  of m a t u r i t i e s  
and growth h a b i t s ,  and t h r e e  weed c o n t r o l  t r e a tmen t s :  hand weeding; 
c h m i c a l  weed c o n t r o l  w i t h  Sencor,  a preemergence h e r b i c i d e ;  and no 
weeding. The f i r s t  f i e l d  experiment was p l a n t e d  i n  J u l y ,  1976 and t h e  
second i n  May, 1977. The r e s u l t s  o f  t h e  1977 exper iment  a r e  be ing  
ana lyzed  a t  t h i s  t ime;  on ly  1976 r e s u l t s  w i l l  be  r e p o r t e d  h e r e  (Table  
17 ) .  

Yield:  Hand weeded p l o t s  y i e lded  s i g n i f i c a n t l y  more (1,477 kg/ha,  
averaged ove r  c u l t i v a r s )  t han  Sencor - t rea ted  p l o t s  (1 ,310 kg/ha)  , and 
bo th  weeding t r e a t m e n t s  y i e l d e d  s i g n i f i c a n t l y  more t han  t h e  non-weeded 
p l o t s  (1,023 kg /ha) .  Highest  y i e l d s  were ob t a ined  w i t h  t h e  HLS 
v a r i e t y  i n  t h e  hand weeded p l o t s  which y i e l d e d  2,140 kg/ha.  Improved 
P e l i c a n  and P I  341.241, bo th  t a l l  i nde t e rmina t e  c u l t i v a r s ,  e x h i b i t e d  
no s i g n i f i c a n t  d i f f e r e n c e  i n  y i e l d  w i t h  t h e  weed c o n t r o l  t r e a tmen t s .  

Number o f  pods p e r  p l a n t :  Both t h e  Sencor - t rea ted  and hand weeded p l o t s  
produced s i g n i f i c a n t l y  more pods pe r  p l a n t  (30.4 and 33.6, r e s p e c t i v e l y )  
t han  t h e  non-weeded p l o t s  which averaged 24.4 pods p e r  p l a n t .  Improved 
Pe l i c an  and SJ-2 had s i g n i f i c a n t l y  fewer pods p e r  p l a n t  i n  t h e  non- 
weeded t han  i n  t h e  hand weeded p l o t s .  HLS produced s i g n i f i c a n t l y  
fewer pods p e r  p l a n t  i n  t h e  Sencor - t rea ted  and non-weeded p l o t s  compared 
t o  t h e  hand weeded p l o t s .  

Number of s eeds  pe r  pod: Weed c o n t r o l  t r e a tmen t s  had no s i g n i f i c a n t  
e f f e c t  on t h e  number of s eeds  p e r  pod. There  were s i g n i f i c a n t  c u l t i v a r  
d i f f e r e n c e s ,  b u t  no d e f i n i t e  t r e n d s  w i t h i n  c u l t i v a r s .  

Seed s i z e :  Seed s i z e  was n o t  a f f e c t e d  by weed c o n t r o l  t r e a t m e n t s .  
The on ly  s i g n i f i c a n t  e f f e c t  was t h a t  of c u l t i v a r s .  

Matur i ty :  Non-weeded p l o t s  averaged two days  later  i n  m a t u r i t y  t han  t h e  
hand weeded and Sencor p l o t s .  Ma tu r i t y  of W i l l i a m s ,  t h e  e a r l i e s t  and 
s h o r t e s t  c u l t i v a r  t e s t e d ,  averaged seven and f i v e  days  l a t e r  i n  t h e  
non-weeded p l o t s  t han  i n  t h e  hand weeded and Sencor p l o t s ,  r e s p e c t i v e l y .  



Table 16.  E f f e c t s  o f  l e v e l  of  appl ied  phosphorus and plant  population 
on t h e  y i e l d  of t h r e e  soybean v a r i e t i e s  planted a t  I sabe la ;  
Puerto Rico,  September, 1976. 

Variety  
Plant  

Populat ion Y i e l d  

kglha 

9 9 HLS 

Jupi ter  

Improved P e l i c a n  

HLS 

Jupi ter  

Improved P e l i c a n  

HLS 

J u p i t e r  

Improved P e l i c a n  



Tab le  17 .  R e s u l t s  of Weed Compet i t ion  Study p l a n t e d  a t  I s a b e l a ,  P u e r t o  R ico ,  J u l y ,  1976. 

Weed c o n t  Pods p e r  Seeds  p e r  Seed 21 Nodes p e r  Branches  Ha rves t  
C u l t  i v a r  t r ea tmen t -  I'1 Yield  p l a n t  pod S i z e  M a t u r i t y  Height  Lodging- p l a n t  p e r  p l a n t  i ndex  

days  s c o r e  

J u p i t e r  

Imp. P e l i c a n  

Hardee 

HL S 

Wil l iams 

SJ-2 

P I  341.241 

CH-3 

LSD ( . 05 )  

- S = Sencor ,  H = hand weeding,  and N = no weeding.  

Lodging s c o r e d  from 1 t o  5 ,  where 1 = e r e c t  and 5  = comple te ly  lodged.  



Plan t  he ight :  The only s i g n i f i c a n t  e f f e c t  noted f o r  p l a n t  he ight  
o the r  than c u l t i v a r  d i f f e r e n c e s  was t h e  s i g n i f i c a n t  reduct ion  of - 

he igh t  of P I  341.241 i n  t h e  Sencor and non-weeded p l o t s  compared 
t o  t h e  hand weeded p l o t s .  

Lodging: Although CH-3 lodged s i g n i f i c a n t l y  more i n  t h e  Sencor 
p l o t s  than i n  t h e  o the r  two t rea tments ,  no o t h e r  s i g n i f i c a n t  
d i f f e r e n c e s  (o ther  than c u l t i v a r  d i f f e r e n c e s )  were apparent .  
I d e n t i c a l  lodging sco res  of 1.7 were obtained from each of t h e  
weed con t ro l  t rea tments  when averaged over c u l t i v a r s .  

Number of nodes pe r  p l a n t :  CH-3 had s i g n i f i c a n t l y  fewer nodes per  
p l a n t  i n  t h e  non-weeded p l o t s  compared t o  the  hand weeded p l o t s .  
There was a  tendency f o r  t h e  Sencor t r e a t e d  p l a n t s  t o  have s l i g h t l y  
more nodes per  p l a n t  (15.2 compared wi th  14.7 nodes per  p l a n t  averaged 
over t h e  e i g h t  c u l t i v a r s ) .  

Number of branches per  p l an t :  Averaged over t h e  e i g h t  c u l t i v a r s ,  t h e  
unweeded p l o t s  had s i g n i f i c a n t l y  fewer branches per  p l a n t  (1.7 compared 
wi th  2.5). HLS produced s i g n i f i c a n t l y  fewer branches per  p l a n t  i n -  
t h e  unweeded than i n  t h e  hand weeded p l o t s ,  and CH-3 produced fewer 
i n  t h e  unweeded than  i n  t h e  Sencor and hand weeded p l o t s .  

Harvest index: Harvest index i s  t h e  r a t i o  of seed weight t o  t o t a l  
above ground p l a n t  weight and i s  used a s  an  i n d i c a t o r  of t he  e f f i c i e n c y  
of p a r t i t i o n i n g  of photosynthate.  W i l l i a m s  and CH-3 had s i g n i f i c a n t l y  
smal le r  ha rves t  i n d i c e s  i n  t h e  non-weeded p l o t s .  The average harves t  
index of t h e  hand weeded p l o t s  was g r e a t e r  than  those  of t he  o the r  
two t rea tments ,  

3. Graduate Studeiit Research .Eu$dance 

D r .  Paschal has supervised t h e  M.S. t h e s i s  research  of M r .  Emiolo S. Salaues E . ,  
a  Bolivian graduate s tuden t  a t  UPR/MC. The t h e s i s  problem d e a l s  wi th  t h e  
e f f e c t s  of photoperiod on phenological  cha rac te r s  of soybean c u l t i v a r s  grown 
a t  p l an t ing  d a t e s  i n  t h e  t r o p i c s .  M r .  Salaues is  supported by 211(d) g ran t  
CM/ta-G-73-50 t o  t h e  Univers i ty  of Puerto Rico, a  companion g ran t  t o  CM/ta-G-73-49. 
M r .  Salaues w i l l  r e t u r n  t o  a  p o s i t i o n  i n  t h e  soybean breeding program a t  t h e  
I n s t i t u t o  Boliviano de  Technologia Agropecuaria upon completion of h i s  degree 
program. An o u t l i n e  of  h i s  program follows. 

Objec t ives  - 
1. Determine t h e  e f f e c t s  of photoperiod on t h e  vege ta t ive  and reproduct ive  

development of fou r  soybean c u l t i v a r s .  

2. Quantify t h e  phenology of t h e  soybean c u l t i v a r s ,  t h e  dry  mat te r  
accumulation i n  va r ious  p l an t  p a r t s ,  and t h e  r e l a t i o n s h i p  between 
dry mat te r  accumulation and seed y i e ld .  

Plan - Four p l an t ing  d a t e s  were determined i n  order  t o  ob ta in  maximum photo- 
pe r iod ic  e f f e c t s .  The p l an t ings  were made a t  t h e  Tsabela Subs ta t ion  on t h e  
fol lowing da te s :  

March 22, 1977 
May 30, 1977 
September 26, 1977 
November 28,  1977 



The f i r s t  and t h i r d  p l an t ing  d a t e s  correspond approximately t o  t h e  v e r n a l  
and automnal equinoxes. The second p l an t ing  d a t e  is  30 days be fo re  t h e  
summer s o l s t i c e ,  so t h a t  t h e  p l a n t s  r e c e i v e  60 days of maximum daylength.  
The l a s t  p l an t ing  d a t e  provides  minimum daylengths f o r  60 days. 

Experimental Design - The experimental  design u t i l i z e d  f o r  t h e  fou r  p l an t ing  
d a t e s  was a randomized complete block wi th  t h r e e  r e p l i c a t i o n s .  Each block 
contained f o u r  p l o t s  of seven rows. The rows were 7 m long and 65 cm a p a r t .  

The fol lowing v a r i e t i e s  were used: 

Var i e ty  

CH-3 
J u p i t e r  
HL S 
Williams 

Maturi ty  Growth h a b i t  

In te rmedia te  Determinant 
La te  Determinant 
In te rmedia te  Determinant 
Ear ly  Indeterminant  

Samples - In  o rde r  t o  quan t i fy  t h e  e f f e c t s  of photoperiod on dry  ma t t e r  
accumulation, p l a n t s  were sampled from s t a g e s  V-4, V-5, V-7, R-1, R-3, 
R-5, R-7, and R-8. The fol lowing d a t a  were recorded from each sample: 
p l an t  he igh t ,  number of nodes, number of branches,  d ry  weight of branches 
and stem, dry  weight of l e a v e s  and p e t i o l e s ,  and d ry  weight of seeds .  
A t  ma tu r i t y  t h e  fol lowing d a t a  were recorded: number of pods per  p l a n t ,  
number of seeds per  pod, seed s i z e  (gm/lOO seed ) ,  lodging,  and seed y i e l d .  

Resul t s  - Only t h e  f i r s t  two p l an t ing  d a t e s  have been harves ted ,  bu t  
r e a d i l y  observable d i f f e r e n c e s  have been noted i n  t h e  e f f e c t s  of photoperiod 
on t h e  four  c u l t i v a r s .  The d i f f e r e n t  p l an t ing  d a t e s  have r e s u l t e d  i n  
d i f f e r e n c e s  i n  t h e  du ra t ion  of t h e  va r ious  s t a g e s  and t h e  e lapsed  time 
from emergence t o  t h e  occurrence of t h e  v a r i o u s  s t a g e s ,  

Output 111. Expanded Advisory and Consul ta t ion  Capab i l i t y  

The genera l  o b j e c t i v e  of t h i s  ou tput  i s  t o  develop and expand competence 
among co re  s t a f f  and o t h e r s  t o  respond t o  a v a r i e t y  of r e q u e s t s  f o r  exper t  
advice  o r  a s s i s t a n c e  i n  a number of problem a r e a s  inc luding  problem i d e n t i -  
f i c a t i o n  and a n a l y s i s ,  p r o j e c t  design and ope ra t ion ,  and program eva lua t ion .  

Progress  toward t h i s  ou tput  goa l  dur ing  t h e  r e p o r t  per iod was made from 
nongrant sources .  The primary source was an  AID-funded Basic  Ordering 
Agreement through which s e v e r a l  t a s k  o r d e r s  t o  provide s p e c i f i c  s e r v i c e s  
t o  country missions were issued.  They were: 

1. BOA-1109 Task Order /I2 Peru (completed) 

The o b j e c t i v e  was t o  a s s i s t  t h e  Government of Peru t o  improve t h e  
management of human and f i n a n c i a l  resources  f o r  more e f f e c t i v e  
performance i n  a program of soybean r e sea rch ,  marketing and u t i l i -  
za t ion .  This  p r o j e c t  used co re  s t a f f ,  county-based ex tens ion  s t a f f  
and p r i v a t e  i ndus t ry  s c i e n t i s t s  a s  members of t h e  team. The p r o j e c t  
commenced January 1975 and extended through June 1977, Work on t h i s  
t a s k  o rde r  a s s i s t e d  i n  evolving a program of r e sea rch  and educa t iona l  
a s s i s t a n c e  t o  Peru under an A I D  c o n t r a c t .  



2. BOA-1109 Task Order i16 Z a i r e  (completed) 

The o b j e c t i v e  was t o  provide  t e c h n i c a l  a s s i s t a n c e  i n  t h e  development 
and planning of t h e  t e c h n i c a l  a s p e c t s  i n  t h e  f i e l d s  of agronomy, 
s o i l s  s c i e n c e  and a g r i c u l t u r a l  engineer ing  f o r  a  P r o j e c t  Paper on 
Nat iona l  I n s t i t u t e  of A g r i c u l t u r a l  Research (INERA) Support. This  
was a  follow-up a c t i v i t y  t o  Task Order !I4 i n  which INTSOY provided 
one member of a  three-person f e a s i b i l i t y  s tudy  team. Under Task 
Order #6 INTSOY provided t h r e e  s e n i o r  s t a f f  t o  a s s i s t  an A I D  o f f i c e r  
i n  developing a  p r o j e c t  design.  F i e l d  work was conducted i n  Z a i r e  i n  
November and t h e  p r o j e c t  was completed by December 1976. Follow-up 
a s s i s t a n c e  is under c o n s i d e r a t i o n  a t  t h e  count ry  l e v e l .  

3 .  BOA-1109 Task Order iI7 Ghana (completed) 

The o b j e c t i v e  was t o  a s s i s t  t h e  Government of Ghana t o  des ign  a  f i v e  
year  n a t i o n a l  soybean product ion,  p rocess ing  and u t i l i z a t i o n  program. 
A fou r  person team (agronomist,  a g r i c u l t u r a l  eng inee r ,  food process ing  
s p e c i a l i s t  and an a g r i c u l t u r a l  economist) a s se s sed  t h e  p o t e n t i a l  f o r  
soybean product ion  i n  Ghana, s t u d i e d  t h e  economic and t e c h n i c a l  problems 
involved and made recommendations f o r  t h e  development of a  soybean 
i n d u s t r y  from product ion  through u t i l i z a t i o n .  The team submit ted its 
r e p o r t  i n  March 1977. 

4. Other Country P r o j e c t s  

By t h e  end of t h e  r e p o r t  per iod  two a d d i t i o n a l  min i -pro jec t s  were a t  
o r  near  implementation s t a g e ,  Under d i r e c t  suppor t  from t h e  U, S. 
Agency f o r  I n t e r n a t i o n a l  Development Mission t o  Panama, a  f o u r  person  
team was prepared t o  a s s i s t  t h e  Facul ty  of Agronomy, Un ive r s i t y  of Panama, 
i n  developing app l i ed  r e sea rch  programs i n  soybeans,  This  p r o j e c t  
u t i l i z e s  s t a f f  of t h e  Un ive r s i t y  of I l l i n o i s  and Puer to  Rico i n  t h e  
a r e a s  of weed c o n t r o l ,  i n s e c t  c o n t r o l ,  d i s e a s e  c o n t r o l  and product ion  
technology. UPR/MC a l s o  is t o  provide t h e  s e r v i c e s  of a  p l a n t  p a t h o l o g i s t  
(seed q u a l i t y )  working i n  conjunc t ion  with a  seed s p e c i a l i s t  from t h e  
M i s s i s s i p p i  S t a t e  Un ive r s i t y  Seed Technology Laboratory. Completion 
i s  expected by December. 

A second p r o j e c t  was organized under  sponsorship of t h e  Food and 
Agr i cu l tu re  Organiza t ion  of  t h e  United Nat ions f o r  t h e  purpose of 
providing a  soybean r e sea rch  and educa t iona l  s e r v i c e  t o  t h e  Government 
of I r aq .  A team c o n s i s t i n g  of an  agronomist and a  mechanization 
s p e c i a l i s t  is t o  review t h e  e x i s t i n g  soybean s i t u a t i o n ,  t ak ing  i n t o  
account r e sea rch ,  product ion,  manpower, mechanization and i n p u t  s u p p l i e s ,  
recommend work needed f o r  t h e  i n t r o d u c t i o n  of soybean product ion and 
formulate  an app rop r i a t e  p r o j e c t  f o r  expanded soybean product ion 
through t h e  I r a q i  T rus t  Fund, The p r o j e c t  is t o  b e  completed by 
January 1978. 

A c e n t r a l  f e a t u r e  of INTSOY p a r t i c i p a t i o n  i n  count ry  p r o j e c t  a c t i v i t i e s  
ha s  been t h e  a b i l i t y  t o  assemble teams of high q u a l i f i e d  personnel  from 
among t h e  developing network of soybean s c i e n t i s t s ,  Our c a p a b i l i t y  t o  



respond t o  r eques t s  f o r  advisory  s e r v i c e s  has been enhanced. Of t h e  
p r o j e c t s  l i s t e d  above INTSOY c o r e  s t a f f  served wi th  co l l eagues  from 
UIUC, Univers i ty  of Puer to  Rico/Mayaguez Campus, Mis s i s s ipp i  S t a t e  
Univers i ty ,  Cooperative Extension Serv ice  and Cen t r a l  Iowa Bean M i l l ,  
Inc.  t o  apply  a  wide a r r a y  of exper iences  t o  s p e c i f i c  problems. This  
p a t t e r n  of ope ra t ion ,  which has  worked w e l l  t o  d a t e ,  w i l l  cont inue  t o  
provide an expanding manpower base from which s p e c i a l  purpose INTSOY 
teams can be  assembled. 

5. Language Training 

Increas ingly ,  language competence i a  becoming an important q u a l i f i c a t i o n  
f o r  advisory  e f f ec t iveness .  Major p r o j e c t s  of t e c h n i c a l  a s s i s t a n c e  o r  
c o l l a b o r a t i v e  research  a r e  contemplated i n  c o u n t r i e s  whose primary 
language is  Spanish o r  French. An A I D  c o n t r a c t  t o  a s s i s t  t h e  Government 
of Peru i n  a  soy and r i c e  improvement and u t i l i z a t i o n  p r o j e c t  is i n  
f i n a l  s t a g e s  of nego t i a t i on .  INTSOY s t a f f  assigned t o  t h i s  p r o j e c t  
a r e  requi red  t o  command a working knowledge of Spanish. To provide 
t h i s  response c a p a b i l i t y  g ran t  funds w i l l  be used t o  begin i n t e n s i v e  
Spanish t r a i n i n g  a t  t h e  Cuernavaca Language School, Cuernavaca, Mexico, 
f o r  two s t a f f .  Minimal language t r a i n i n g  support  was provided f o r  a  
research  a s s i s t a n t  a n t i c i p a t i n g  h i s  a s s o c i a t i o n  wi th  t h i s  p r o j e c t .  
Addi t iona l  s t a f f  may be t r a i n e d  the re ,  a t  o t h e r  L a t i n  American based 
i n t e n s i v e  language i n s t r u c t i o n  i n s t i t u t i o n s .  Contact w i l l  be made 
with t h e  Foreign Serv ice  I n s t i t u t e  School of Language S tud ie s  t o  see 
i f  Spanish o r  French i n s t r u c t i o n  can be made a v a i l a b l e  f o r  INTSOY 
gran t  o r  c o n t r a c t  personnel.  

Output I V .  Improve and Expand Information Management C a p a b i l i t y  

This ou tput  goa l  seeks t o  develop and expand t h e  knowledge base and i n c r e a s e  
c a p a b i l i t y  t o  provide advisory  and consul t ing  s e r v i c e s  by t h e  o r d e r l y  and 
sys temat ic  c o l l e c t i o n ,  a n a l y s i s  and d i s t r i b u t i o n  of information,  d a t a  and 
m a t e r i a l s  r e l a t i v e  t o  soybean development and use. Four systems were con- 
templated i n  t h e  redesigned g ran t :  

1. Soybean germplasm da ta  bank. 
2. Reference c o l l e c t i o n s  of soybean pes t s .  
3. INTSOY pub l i ca t ions  s e r i e s .  
4. Soybean l i t e r a t u r e  compilat ion,  r e t r i e v a l  and de l ive ry .  

While some progress  was made on nos. 1, 2 ,  and 3 from o t h e r  sources,  p r imar i ly  
an  A I D  research  c o n t r a c t ,  g r a n t  funds supported only number f o u r ,  t h e  system 
known by the  acronym SIRTC, i . e ,  The Soybean I n s e c t  Research Information 
Center.  A b r i e f  r e p o r t  on progress  i n  t h e  SIRIC system, prepared by 
Mrs. Jenny Kogan, INTSOY Research Ass i s t an t ,  fol lows.  

The Soybean I n s e c t  Research Information Center (SIRIC) i s  a computerized 
information s to rage  and r e t r i e v a l  system f o r  t h e  world  wide l i t e r a t u r e  of 
ar thropods a s soc i a t ed  wi th  soybeans. SIRIC is  p r imar i ly  a  s e r v i c e  o r i en t ed  
u n i t ,  ope ra t ing  i n  c l o s e  cooperat ion wi th  t h e  Soybean Entomology Research 
Team of t h e  I l l i n o i s  Natural  His tory  Survey and t h e  Univers i ty  of I l l i n o i s .  



Created in 1969 SIRIC was originally designed as a manually operated system 
capable of handling a few thousand citations. In 1969 there was only a 
small number of entomologists working full time on soybean insect pests in 
the United States. In 1976, however, more than a dozen different centers, 
especially in the Mldwest and 3outheast, had entomologists working in 
multi-disciplinary soybean research programs. A sharp increase in the 
numbers of published papers (Figure 1) was a direct result of the research 
conducted in these institutions. With the expansion of the data base SIRIC 
developed into a computerized system to better respond to requests and more 
efficiently handle this expanded literature. Because SIRIC was established 
at the time at which soybean entomology was growing so muchthe establishment 
of this Information Center was a very timely decision. 

Objectives 

The main objectives of the center are periodically reassessed in response 
to changing information needs of researchers, 

Basically these objectives are: 

1. Compilation of the literature of soybean related arthropods and 
the establishment of a data bank for ,this literature. 

2. Assistance to researchers on an international scale in the form of 
computer searches. 

3. Assistance in special searches (usually manually done) for types 
of information not covered by the data base. 

4 .  Assistance to researchers In securing copies of documents in 
SIRTC's holdings. 

5 .  Compilation and publication of comprehensive bibliographies on 
key soybean insect pests. 

6. Assistance to researchers by providing literature surveys leading 
to the production of review articles and monographs covering 
areas of key importance in soybean entomology. 

Basic operations of SIRIC consist of: updatlng (input operations), computer 
searches, special searches, and system upgrading. 

Bibliographic references are stored on tapes for retrieval on the new Cyber 175 
Computer of the University of Illlnois, Physical copies of all documents are 
kept on file. 

Accomplishments 

During the time covered by this report 173 requests for service were 
filled in the form of computer printouts, manual compilations, copies 
of documents, and referral services. 



Year of Publication 

(5-year intervals) 

Figure 1. Publication Rate of Papers in Soybean Entomology 



Sixty-f ive percent  (112) of a l l  r eques t s  f o r  information o r  s e r v i c e s  
came from resea rche r s  a t  t h e  Univers i ty  of I l l i n o i s  o r  t h e i r  graduate  
s tuden t s .  The remaining t h i r t y - f i v e  percent  (61) were received from 
ind iv idua l s  i n  o t h e r  i n s t i t u t i o n s  i n  t h e  United S t a t e s  and abroad. 
SIRIC performed comprehensive b ib l iog raph ic  searches  used i n  t h e  
product ion of review a r t i c l e s  and s p e c i a l  r epor t s .  

The l i t e r a t u r e  of sampling methods f o r  18 soybean i n s e c t  spec ie s  
was searched and s e n t  t o  r e sea rche r s  p a r t i c i p a t i n g  i n  t h e  pub l i ca t ion  
of a  book on sampling methods ed i t ed  by entomologists  of t h e  Univers i ty  
of I l l i n o i s  with t h e  cooperat ion of nea r ly  20 s p e c i a l i s t s  from t h e  
United S t a t e s ,  Ind ia ,  Japan, and B r a s i l .  A survey of t h e  l i t e r a t u r e  
on P lan t  Resis tance - Chemical Fac tors  published i n  t h e  l a s t  20 years  
was done i n  support  of D r .  M. Kogan's s t u d i e s  i n  t h i s  f i e l d .  A 
comprehensive survey of t h e  l i t e r a t u r e  of O r i s  spp. was done f o r  - 
D r .  M. I rwin,  INTSOY Entomologist. A comprehensive sea rch  on the  
l i t e r a t u r e  of i n s e c t  n u t r i t i o n  was done i n  support  of D r .  J. P. Par ra ,  
a  post-doctoral  r e sea rche r  from B r a s i l  working wi th  D r .  M. Kogan. 

I n  a  r ecen t  computer search  i n  response t o  a r eques t  f o r  t h e  l i t e r a t u r e  
o n ' i n s e c t s  damaging soybeans, about 900 c i t a t i o n s  were found t o  be 
r e l evan t .  P r i n t o u t s  were s e n t  .to coopera tors  i n  Korea and B r a s i l .  

SIRIC was contacted by t h e  Empreaa B r a s i l e i r a  de Pesquisa Agropecuaria - 
(EMBRAPA) Departamento de  Informacao e  Documentacao ( B r a s i l )  wi th  
t h e  purpose of e s t a b l i s h i n g  a  formal exchange of information se rv ices .  

.Ass i s t ance  was a l s o  provided i n  t h e  l i t e r a t u r e  sea rch  of Epinot ia  aporema, 
a  s e r i o u s  soybean pes t  i n  Bras i l .  

I n  May of 1977 a  d i sp lay  on t h e  scope and s e r v i c e s  o f f e red  by SIRIC 
was prepared f o r  t h e  INTSOY Network Conference. Bib l iographies  and 
the  brochure "What is SIRTC?" were d i s t r i b u t e d  among the  p a r t i c i p a n t s .  

SIRIC l i b r a r i a n s  helped i n  t r a i n i n g  s tuden t s  and r e sea rche r s  i n  t h e  u s e  
of re ference  t o o l s  and development of search  s t r a t e g i e s  f o r  l i t e r a t u r e  
surveys. 

Bib l iographies  compiled and published wi th in  t h e  framework of SIRIC 
have an importance t h a t  exceeds t h e i r  va lue  a s  mere guides t o  t h e  
l i t e r a t u r e  of s e l ec t ed  i n s e c t  spec ies .  The information contained t h e r e i n  
provides two kinds of access ,  b ib l iographic  and phys ica l .  Bib l iographic  
access  t r a n s l a t e s  i n t o  "knowing of t h e  existence" of a  work. Phys ica l  
access ,  on t h e  o the r  hand, t r a n s l a t e s  i n t o  having a  phys ica l  copy of 
t h a t  p a r t i c u l a r  work. Because STRIC keeps copies  of a l l  works c i t e d ,  
phys ica l  a s  we l l  a s  b ib l iog raph ies ,  access  t o  t h e  works is  a v a i l a b l e .  
This  f e a t u r e  is  p a r t i c u l a r l y  important f o r  r e sea rche r s  i n  the  developing 
c o u n t r i e s  working i n  i n s t i t u t i o n s  with inadequate l i b r a r y  f a c i l i t i e s .  

Following t h e  fou r  b ib l iog raph ies  published so  f a r  on t h e  L i t e r a t u r e  
of Arthropods Associated wi th  Soybeans,SIRIC i s  working i n  t h e  compila- 
t i o n  of a  f i f t h  bibl iography of two He l io th i s  spec ie s  (He l io th i s  zea 



and H e l i o t h i s  v i r e scens ) .  This  bibl iography w i l l  conta in  over 5,000 
c i t a t i o n s  and because of i t s  volume and complexity c a r e f u l  examination 
of a l l  documents is  needed. During t h e  process  of compiling t h i s  
b ib l iography mistakes were de tec ted  i n  t h e  o lde r  indexes t o  t h e  
l i t e r a t u r e .  Some of t h e s e  mistakes (mispelled names, wrong paging, 
c i t a t i o n  non-relevant t o  sub jec t  under which i t  was l i s t e d ,  e t c  ...) 
have been perpetuated f o r  many yea r s ,  suggest ing t h a t  compilers of 
more modern l ists  c i t e d  t h e  o l d e r  l i t e r a t u r e  without examining t h e  
documents. Due t o  the  economic fmportance of t h e s e  spec ie s  and t o  
t h e  volume of published l i t e r a t u r e ,  most of t h e  Center ' s  e f f o r t s  were 
concentrated i n  t h e  prepara t ion  of t h i s  bibl iography.  It should be 
ready f o r  pub l i ca t ion  i n  e a r l y  1978. 

New procedures i n  t h e  input  ope ra t ions  al low f o r  proofreading of 
b ib l iog raph ic  d a t a  be fo re  i t  i s  loaded i n  permanent s to rage  t apes ,  
A t  t h e  moment SIRIC f i l e s  con ta in  16,200 c i t a t i o n s ,  r ep resen t ing  an 
i n c r e a s e  of approximately 4,000 c i t a t i o n s  during t h e  l a s t  year .  

SIRIC provided l i t e r a t u r e  searches  and copies  of documents t o  i n v e s t i -  
g a t o r s  i n  t h e  fol lowing coun t r i e s :  A u s t r a l i a ,  Bol iv ia ,  B r a s i l ,  Canada, 
Colombia, E l  Salvador,  Ecuador, Honduras, I r an ,  I s r a e l ,  Korea, Ph i l ipp ines ,  
S r i  Lanka, Sweden, and Taiwan. 

AUSTRALIA - Commonwealth S c i e n t i f i c  and I n d u s t r i a l  Research Organizat ion 
(CSIRO), Canberra. 

Request: L i t e r a t u r e  search  on: Cerambycidae on soybeans. 

BRASIL - Centro Nacional de  Pesquisa da Soja,  Londrina, Parana. 

Request: Copies of documents and l i t e r a t u r e  searches  on: 

1. Damage caused by chinch bugs. 
2.  I n s e c t s  damaging soybeans. 
3.  Crop spacing. 
4. An t i ca r s i a  gemmatalis. 
5. Epinot ia  aporema. 
6. Pathogens of soybean i n s e c t s .  

- Empresa B r a s i l e i r a  de  Pesquisa Agropecuaria (EMBRAPA), B r a s i l i a .  

Request: A s p e c i a l  search  on t h e  l i t e r a t u r e  of Epinot ia  aporema. 

CANADA - Department of Entomology - MacDonald College, 

Request: Se t s  of published b ib l iog raph ies .  

COLOMBIA - I n s t i t u t o  Colombiano Agropecuario (ICA), Espinal ,  Tolima, 

Request: L i t e r a t u r e  searches  on: 

1. He l io th i s  spp. ,  hos t  range and su rv iva l .  
2. He l io th i s  spp.,  p a r a s i t e s  and predators .  
3.  European corn borer  damage, 



ECUADOR - T n s t i t u t o  Nacional de  Inves t igac iones  Agropecuarias (INIAP) 
Guayaquil - Ecuador. 

Request: S e t s  of publ ished b ib l iog raph ie s  and cop ie s  of documents. 

EL SALVADOR - Centro Nacional de  Tecnologia Agropecuaria,  Santa  Tecla .  

Request: Copies of published b ib l iog raph ie s  and l i t e r a t u r e  searches  on: 

1. Diabro t ica  b a l t e a t a ,  
2 .  Nezara v i r i d u l a .  - 

3. Cerotoma r u f i c o r n i s ,  
4. Apion godmani. 
5. Elasmopalpus l i g n o s e l l u s .  
6. Phyllophaga. 

HONDURAS - Department of Natural  Sciences,  Escuela Agricola  Panamericana, 
Tegucigalpa. 

Request: L i t e r a t u r e  search  on t h e  b io logy  of Spodoptera f rug ipe rda ,  

ISRAEL - Department of ~ n t o m o l o ~ y ,  Un ive r s i t y  of Te l  Aviv. 

Request: L i t e r a t u r e  searches  on: 

1. H e l i o t h i s  spp. ,  H. armigera,  4, v i r e s c e n s ,  and H. z, 
2.  H e l i o t h i s  spp . ,  growth, 
3. H e l i o t h i s  spp. ,  n u t r i t i o n .  
4. H e l i o t h i s  spp , ,  hos t  s e l e c t i o n .  
5. H e l i o t h i s  spp.,  l i f e  cyc le .  

NETHERLANDS - Center f o r  A g r i c u l t u r a l  Publ i sh ing  and Documentation, 
Wageningen. 

Request: L i t e r a t u r e  s ea rch  on Maruca spp. 

NICARAGUA - P r o j e c t  In t eg ra t ed  P e s t  Control ,  FAO, Managua. 

Request: Copies of papers  l i s t e d  i n  t h e  b ib l iog raph ie s  and computer 
searches  on Spodoptera f rugiperda .  

PHILIPPINES - Department of Entomology, Univers i ty  of P h i l i p p i n e s  a t  
Los Banos. 

Request: Seed v i a b i l i t y  of f i e l d  growing soybeans. 

SRI LANKA - Minis t ry  of Agr i cu l tu re  and Lands, Colombo. 

Request: S e t s  of t h e  publ ished b ib l iog raph ie s .  

SWEDEN - Entomology Department, Univers i ty  of Lund, 

Request: L i t e r a t u r e  searches  and copies  of documents. 



TAIWAN - Asian Vegetables Research and Development Center (AVRDC). 

Request: Copies of papers  and computer s ea rches  on: 

1. Cul tu ra l  c o n t r o l  methods f o r  soybeans. 
2 .  Trap cropping methods. 

The information cen te r  was v i s i t e d  by soybean s p e c i a l i s t s  and admini- 
s t r a t o r s  from t h e  fol lowing coun t r i e s :  B r a s i l ,  Costa Rica,  I r an ,  
I s r a e l ,  Mexico, Pakis tan ,  Peru, Ph i l i pp ines ,  S r i  Lanka, Taiwan, and 
by t h e  p a r t i c i p a n t s  of t h e  1977 INTSOY s h o r t  course  Technical  and 
Economic Aspects of Soybean Product ion.  A l e c t u r e  on t h e  a c t i v i t i e s  
of SIRIC is presented a t  t h e s e  occas ions  t o  f a m i l i a r i z e  p o t e n t i a l  
u s e r s  w i th  t h e  s e r v i c e s  o f f e red  by t h e  Center .  

Throughout i t s  e i g h t  yea r s  of ex i s t ence  SIRIC has  operated wi th  va r ious  
l e v e l s  of s t a f f i n g .  The q u a l i t y  and amount of s e r v i c e  provided t o  
s ea rche r s  is d i r e c t l y  p ropor t iona l  t o  t h e  personnel  a v a i l a b l e  t o  t h e  
system. The needs of SIRIC a r e  r a t h e r  modest, i f  we exclude t h e  work 
towards p u b l i c a t i o n  of b ib l iog raph ie s .  A moderate expansion of t h e  
c l e r i c a l  s t a f f  would g r e a t l y  i nc rease  t h e  e f f i c i e n c y  of t h e  system. 
A pre l iminary  f e a s i b i l i t y  s tudy  was conducted t o  expand SIRIC's s e r v i c e s  
i n t o  a comprehensive Soybean P lan t  P r o t e c t i o n  Information Center ,  Contacts  
were made wi th  s p e c i a l i s t s  i n  p l a n t  pathology, nematology and weed sc ience .  
Suggestions f o r  an expanded Soybean P l a n t  P r o t e c t i o n  Information Center 
were summarized and presented f o r  admin i s t r a t i ve  review, Approval and 
implementation a r e  cont ingent  on t h e  app ropr i a t enes s  of t h e  proposed 
Center ' s  miss ion  r e l a t i v e  t o  t h e  o v e r a l l  INTSOY mission and t h e  a v a i l -  
a b i l i t y  of space and funds. 

Expansion of SIRIC i n t o  a Soybean P l a n t  P r o t e c t i o n  Information Center 
is suggested a s  a two-phase process .  Chanelling of e f f o r t s  and personnel  
requirements a r e  d i s t i n c t l y  d i f f e r e n t  i n  t h e  two phases t h a t  may be 
deftned a s :  1 )  es tab l i shment  phase, and 2) o p e r a t i o n a l  phase. 

Establ ishment  phase, Version I V  of SIRTC computer programs now being 
developed f o r  t h e  new Cyber 175 Computer of t h e  Un ive r s i t y  of I l l i n o i s  
w i l l  be used i n  t h e  expanded system, The backbone of any information 
r e t r i e v a l  system is  t h e  con t ro l l ed  vocabulary of d e s c r i p t o r s  used f o r  
indexing t h e  information f o r  l a t e r  r e t r i e v a l ,  Based on t h e  HCD 
(Hie ra rch ica l  Code Desc r ip to r s )  thesaurus  developed f o r  t h e  entomolog- 
i c a l  l i t e r a t u r e ,  s i m i l a r  vocabular ies  w i l l  be  developed f o r  p l a n t  
pathology and weed sc ience ,  Some segments of t h e  thesaurus ,  such a s  
t h e  taxonomic l ist  of p l a n t s ,  w i l l  be  common t o  a l l  t h r e e  a r eas .  
Search s t r a t e g i e s  w i l l  be  developed i n  accordance wi th  t h e  s p e c i f i c  
needs and c h a r a c t e r i s t i c s  of t h e  t h r e e  p r o t e c t i o n  d i s c i p l i n e s .  During 
t h e  establ ishment  phase, c l o s e  contac t  wi th  t h e  s p e c i a l i s t s  i n  t hese  
a r e a s  is ve ry  important f o r  t h e  development of t h e  con t ro l l ed  vocabular ies  
and search  s t r a t e g i e s .  



The key criterion for inclusion of works in the expanded data base 
will be the insect species, disease or weed species in its association 
with the soybean on a world-wide base. As a second criterion, the 
literature of major soybean pest species will be searched in depth 
to also include information on alternate hosts or alternate crop 
associations. 

Operational phase. Once the supporting structure is established 
operations in the center will basically consist of updating, output 
requests, special searches, and upgrading the system. 

Updating will be done by searching the major indexing and abstracting 
journals, Current Contents, and other computerized data bases to which 
SIRIC has access. The center should be available to fulfill requests 
for output searches contained in the data base as well as for special 
searches not covered by the data base but necessary for the development 
of research projects. Upgrading the system will be a continuous process 
because the controlled vocabularies must be flexible to accomodate new 
terms or changes that sometimes occur. Also the computer programs 
must be re-evaluated periodically for efficiency of performance. All 
these activities will proceed at a rate compatible with the resources 
available to operate the system. ' 

SPACE: For the operations of the center under the conditions described 
above, adequate space should be provided. Based on our currently 
available space (243 n.a.s.f.), one or two rooms with a total 
of 720 n.a.s.f. should be adequate to accomodate four desks, 
one or two working tables, book shelves, and about 25 four- 
drawer filing cabinets. 

PERSONNEL : Entomology Plant Pathology Weed Science 

Library researcher 1 1 1 
*Computer programmer 0.5 - - 
*Key puncher 0.5 - - 
Typist 0.5 0.25 0.25 
Clerical assistant 0.5 0.25 0.25 
Hourly helpers 15 hrs/wk 15 hrslwk 15 hrslwk 

Output V. Expanded and Strengthened Linkages and Activities 

The objective of this output goal is to develop UIUC, with the University of 
Puerto Rico, Mayaguez Campus, to serve in an intensive leadership role in 
mobilizing U.S. resources as the hub of an international network of organi- 
zations and individuals linked in ways to provide means for stimulating 
cooperative efforts, insure effective utilization of program outputs and 
contribute to sustaining future soybean development programs for the tropics 
and subtropics. 

* During the first 3-4 months after development of the controlled vocabularies 
a full time programmer and key puncher will be needed. 



The p r i n c i p a l  domes t i c , i n t e rna t ibna l  o rgan iza t ion  and LDC l inkages  remain 
a s  descr ibed  i n  l a s t  y e a r ' s  annual  r e p o r t .  Development of a d d i t i o n a l  l i n k a g e  
mechamisms and network bu i ld ing  has  cont inued a t  a  h igh  l e v e l  of a c t i v i t y .  
The INTSOY Di rec to r  and INTSOY Regional Representa t ive  f o r  Asia (g ran t  
program d i r e c t o r s )  have been involved i n  a  s e r i e s  of d i scuss ions  wi th  t h e  
S e c r e t a r i a t ,  Chairman and members of t h e  Technical  Advisory Committee of 
t h e  Consu l t a t i ve  Group f o r  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 s  t h a t  o rgan iza t ion  cons ide r s  t h e  p r i o r i t y  p o s i t i o n  of soybeans a s  a  
commodity f o r  which r e sea rch  should be supported through C G W  and t h e  
a p p r o p r i a t e  r e l a t i o n s h i p s  between and among INTSOY and CGIAR recognized 
i n s t i t u t i o n s .  During t h e  r e p o r t  per iod  two ad hoc c o n s u l t a t i o n s  were held 
i n  FA0 Headquarters,  Rome, and t h e  Chairman of TAC, D r .  Ralph W. Cummings, 
pe r sona l ly  v i s i t e d  U I U C  f o r  d i scuss ions  wi th  t h e  INTSOY Di rec to r  and s t a f f .  

Linkage development a c t i v i t i e s  were given a d d i t i o n a l  impetus from an INTSOY- 
sponsored I n t e r n a t i o n a l  Soybean Network Conference he ld  a t  U I U C  May 25-26, 1977. 
Representa t ives  from 16  i n s t i t u t i o n s  and o rgan iza t ions  reviewed t h e  h i s t o r y ,  
r a t i o n a l e ,  o b j e c t i v e s  and programmatic gu ide l ines  of t h e  IXTSOY program. A t  
t h e  completion of t h e  Conference a  number of i n s t i t u t i o n s  expressed s t rong  
support  f o r  t h e  o v e r a l l  program concept and an i n t e r e s t  t o  p a r t i c i p a t e  
f u r t h e r  i n  t h e  development of an " I n t e r n a t i o n a l  Soybean Network, INTSOY". 
P lans  have been made f o r  INTSOY t e c h n i c a l  s t a f f  and a d m i n i s t r a t o r s  t o  v i s i t  
s e v e r a l  u n i v e r s i t i e s  t o  d i s c u s s  a r e a s  of p o t e n t i a l  c o l l a b o r a t i v e  e f f o r t s .  
Following t h i s  round of v i s i t s  i t  is  a n t i c i p a t e d  t h a t  a  second networking 
conference w i l l  be  held a t  which time s p e c i f i c  assignments f o r  f u r t h e r  
planning and recommendations f o r  t h e  formation of an o v e r a l l  management 
e n t i t y  might be  made. Discussions were he ld  wi th  U.S. Department of 
Agr i cu l tu re  r e p r e s e n t a t i v e s  encouraging c o l l a b o r a t i v e  e f f o r t s .  

The INTSOY Di rec to r  has  been a c t i v e  i n  l inkage/program development a c t i v i t y  
of o t h e r  i n s t i t u t i o n a l  e n t i t i e g , a s  those  groups have p o t e n t i a l  f o r  i n t e r a c t i o n  
wi th  INTSOY o r  a s  t h e i r  planning process  con ta ins  f e a t u r e s  t h a t  may be  
adapted t o  t h e  TNTSOY planning e f f o r t s .  Close coopera t ion  wi th  t h e  Mid- 
America 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  Consortium (MIAC) and t h e  Center f o r  
I n t e r n a t i o n a l  Crop P ro tec t ion  (CTCP) has been most u s e f u l  i n  l i n k i n g  a s p e c t s  
of INTSOY a c t i v i t i e s  t o  newly emerging pr6grams. 

I n  a d d i t i o n  t h e  INTSOY Di rec to r  and t h e  Chairman of INTSOY Executive Committee 
p a r t i c i p a t e d  i n  t h e  two major T i t l e  X I I  conferences he ld  during t h i s  r e p o r t  
per iod i n  Blacksburg, V i rg in i a  and Minneapolis,  Minnesota. The A s s i s t a n t  
D i rec to r  a l s o  p a r t i c i p a t e d  i n  t h e  Cent ra l  Region 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  
Training Conference held i n  Columbus, Ohio, i n  'May, 1977. This  conference,  
sponsored by t h e  U. S. Agency f o r  I n t e r n a t i o n a l  Development, t h e  U. S. 
Department of Agr i cu l tu re ,  t h e  I n t e r n a t i o n a l  Science and Education Council  
and t h e  Resident I n s t r u c t i o n  Committee on Organizat ion and Po l i cy  of NASULGC, 
focused on t h e  i n t e g r a t i o n  of development educa t ion  i n t o  o v e r a l l  program 
planning. A paper i l l u s t r a t i n g  t h e  INTSOY approach, inc luding  r e fe rence  t o  
t r a i n i n g  o p p o r t u n i t i e s  i nhe ren t  i n  t h i s  g r a n t ,  was presented ,  



INTSOY Representat ive f o r  Asia.  D r .  Ca r l  N. H i t t l e  has ' s e rved  a s  INTSOY 
Representa t ive  f o r  Asia,  on a 20  percent  b a s i s  s i n c e  J u l y ,  1976. D r .  ~ i t t l e  
i s  on extended assignment wi th  t h e  S r i  Lanka Soybean Development Program, 
a major out reach  program pr imar i ly  funded by UNDP/FAO with a d d i t i o n a l  
support from UNTCEF and CARE. lh add i t ion  t o  s t rengthening  t h e  c a p a b i l i t i e s  

. of S r i  Lanka, t h i s  has provided experience i n  coordina t ion  of mul t i -organiza t ional  
support f o r  a broad-scale program of soybean product ion,  marketing, processing,  
and use.  

D r .  H i t t l e  has  played a lead  r o l e  i n  developing and sus t a in ing  l inkages  wi th  
governments and i n s t i t u t i o n s  i n t e r e s t e d  i n  and committed t o  soybean development, 
a s  w e l l  a s  expanding t h e  i n t e r n a t i o n a l  soybean network i n  Asia,  He represented 
INTSOY a t  t h e  Second FAO/STDA Seminar on F ie ld  Food Crops i n  Af r i ca  and t h e  
Near East held a t  Lahore, Pakis tan ,  September 18-October 5 ,  1977 where he 
presented a paper e n t i t l e d ,  "Development of Soybean V a r i e t i e s  and Associated 
Agro-Techniques f o r  D i f f e ren t  Agro-Ecological Conditions of Afr ica  and t h e  
Near East .  I' 

He was a c t i v e  i n  l inkage  development wi th  t h e  ' Internat ional  Crops Research 
I n s t i t u t e  f o r  Semi-Arid Tropics ,  Ind ia ,  and t h e  Ph i l ipp ine  Council f o r  
Agr i cu l tu ra l  and Resources Research i n  November 1976 and November 1977, 
where he was involved i n  d i scuss ions  of ope ra t iona l  agreements under a 
j o i n t  PCARR/TNTSOY Memorandum of Understanding. D r .  H i t t l e  p a r t i c i p a t e d  i n  
t h e  December 1976 meetings c a l l e d  by the  Tnterna t ional  Board f o r  P lant  
Genet ics  Research i n  t h e  Ph i l ipp ines  where he reviewed INTSOY i n t e r e s t s  
i n  p l an t  exp lo ra t ion  and g e m  plasm bank maintenance. 

He a l s o  made se l ec t ed  v i s i t s  t o  I n t e r n a t i o n a l  Soybean Variety Experiment 
coopera tors  and t e s t  s i t e s  i n  s e v e r a l  c o u n t r i e s  i n  Asia and Oceania i n  
connection wi th  t r a v e l  t o  conferences and consu l t a t ions .  These v i s i t s  
t o  cooperat ing r e sea rch  s c i e n t i s t s  provided u s e f u l  information t o  t h e  
breeding program centered a t  UPR/MC and strengthened t h e  e s t ab l i shed  l inkages  
between INTSOY and remote t e s t  s i t e s .  

The assignment of a r eg iona l  r e p r e s e n t a t i v e  has been a s i g n i f i c a n t  advance 
i n  program opera t ion  and i s  improving TNTSOY response c a p a b i l i t y  i n  a number 
of important a reas .  

Regional Conferences and Training Courses. Three major conferences have 
been held f o r  soybean s c i e n t i s t s  of La t in  America, Afr ica ,  and Asia and 
Oceania and were reported i n  l a s t  y e a r ' s  annual  r epor t .  The proceedings of 
these  conferences (TNTSOY S e r i e s  2, 6 and 10)  a r e  con t inua l ly  requested a s  
resource  ma te r i a l .  

A workshop on soybean r u s t  was sponsored by INTSOY, The Asian Vegetable 
Research and Development Center (AVRDC) and t h e  Ph i l ipp ines  Council f o r  
Agr icul ture  and Resources Research (PCARR) i n  ManiJia February 28-March 4 ,  1977. 
The genes is  of t h i s  conference was a symposium on soybean r u s t  held a t  t he  
Regional Conference i n  Chiang Mai, February, 1976. The r e p o r t  of t h i s  
workshop (INTSOY S e r i e s  12) se rves  a s  a s tatement  of t h e  se r iousness  of 
t h e  problem of soybean r u s t  and conta ins  an o u t l i n e  of research  needs f o r  
combating t h i s  s e r i o u s  d i s e a s e  problem. 



Two non-degree t r a i n i n g  courses  were e s t a b l i s h e d  i n  1975 under t h e  USDA/AID 
t r a i n i n g  program format.  Each course  has  been o f f e red  t h r e e  tinies. The 
courses  a r e :  1 )  Soybean Processing f o r  Food Uses--a f i v e  week course  
a t t r a c t i n g  39 t r a i n e e s  from 22 coun t r i e s ;  and 2 )  Technical and Economic 
Aspects of Soybean Production--an 18 week course  wi th  46 p a r t i c i p a n t s  from 
28 coun t r i e s .  

These courses  have been we l l  rece ived  and have been u s e f u l  i n  forming l i nkages  
wi th  soybean workers i n  LDC country programs. The courses  a r e  o f f e red  
annual ly  and a r e  supplementary t o  degree work a v a i l a b l e  a t  t h e  Un ive r s i t y  of 
I l l i n o i s  and t h e  Un ive r s i t y  of Puer to  Rico, and many o t h e r  u n i v e r s i t i e s  w i th  
soybean e x p e r t i s e  . 
Grant support  of t h e s e  two u s e f u l  l i nkage  bu i ld ing  a c t i v i t i e s ,  conferences 
and cour ses ,  was l i m i t e d  t o  s a l a r y  of g r a n t  personnel  who p a r t i c i p a t e d  by 
r e p o r t i n g  on g r a n t  a c t i v i t i e s  o r  a s  i n s t r u c t o r s  o r  resource  persons. 

There is l i t t l e  TNTSOY a c t i v i t y  t h a t  does no t  r e s u l t  i n  bu i ld ing  o r  s t rengthening  
l i nkages  i n  t h e  soybean network. 

The INTSOY Newslet ter .  A one shee t  quar te r ly- i ssued  pub l i ca t ion ,  t h e  INTSOY 
Newslet ter  was f i r s t  publ ished on experimental  b a s i s  i n  August, 1974 wi th  
support  from UTUC and an ATD funded soybean r e sea rch  c o n t r a c t .  The f i r s t  
mai l ing  went t o  approximately 500 ind iv idua l s  and i n s t i t u t i o n s .  

Experience has  shown t h i s  t o  be an  e f f e c t i v e  dev ice  f o r  providing information 
t o  soybean workers of t h e  t r o p i c s  and sub t rop ic s  and t h e i r  i n s t i t u t i o n s .  
It has  a l s o  a s s i s t e d  i n  communication and bu i ld ing  l i nkages  wi th  U.S. 
i n s t i t u t i o n s  and i n t e r n a t i o n a l  o rgan iza t ions  i n t e r e s t e d  i n  providing 
t e c h n i c a l  a s s i s t a n c e  i n  soybean product ion and use .  Requests by i n d i v i d u a l s  
o r  i n s t i t u t i o n s  t o  be added t o  t h e  f r e e  s u b s c r i p t i o n  l is t  have increased  
t h e  s i z e  of t h e  l is t  t o  j u s t  over 1,700, wi th  more than  ha l f  t h e  i s s u e s  
going t o  overseas  addresses .  While g r a n t  funds have not  been used i n  t h e  
p u b l i c a t i o n  of t h e  TNTSOY Newslet ter ,  program a c t i v i t i e s  have been well. 
publ ic ized .  

E. Impact of Grant Supported A c t i v i t y  on Achieving Grant Purposes 

The 211(d) g ran t  has  had a  p o s i t i v e  e f f e c t  on t h e  process  of developing 
UIUC (and under a  companion g ran t  UPR/MC) response c a p a b i l i t y  i n  soybean 
product ion and use ,  There is l i t t l e  doubt,  however, t h a t  t h e  e f f e c t  
would have been s u b s t a n t i a l l y  g r e a t e r  had t h e  l e v e l  of funding assumed 
i n  t h e  g r a n t  redes ign  been r e a l i z e d .  Programmatic gaps would have been 
bridged and g r e a t e r  f l e x i b i l i t y  of ope ra t ions  would have been poss ib l e .  

I n  r e t r o s p e c t  t h e  o v e r a l l  e f f e c t  of t h e  g r a n t  on t h e  t o t a l  INTSOY program 
has  been p o s i t i v e .  The process  of redes igning  the  g r a n t  helped sharpen 
the  focus  of t h e  program and has  been extremely u s e f u l  i n  subsequent 
in te rmedia te  and long range planning a c t i v i t i e s ,  Because of  t h e  complementarity 
of g r a n t  o b j e c t i v e s  and o b j e c t i v e s  of o t h e r  A I D  supported program a c t i v i t i e s  
(e.g. a  r e sea rch  c o n t r a c t ,  b a s i c  order ing  agreements f o r  t echn ica l  s e r v i c e s  
and t r a i n i n g ,  gene ra l  t echn ica l  s e r v i c e s  c o n t r a c t s  f o r  r eg iona l  conferences,  
and purchase o rde r s  f o r  t e c h n i c a l  s e r v i c e s )  and i n t e r n a t i o n a l  o rgan iza t ion  
supported p r o j e c t s ,  s h e  in t roduc t ion  of g r a n t  supported a c t i v i t i e s  has  had 
a  d e s i r a b l e  r i p p l e  e f f e c t .  



Other Resources f o r  Grant Relased A c t i v i t i e s  

INTSOY fo l lows  a  programmatic approach t o  i n t e r n a t i o n a l  soybean development. 
A s  s u c h a l l  elements of t h e  program a r e  suppor t ive  of a  common goal ,  t h a t  
of coopera t ing  with i n t e r n a t i o n a l  and n a t i o n a l  o rgan iza t ions  t o  expand ' 

t h e  u se  of soybeans f o r  human food. 

Grant r e l a t e d  a c t i v i t i e s  have been suppor t ive  from a number of sources ;  
s t a t e ,  f e d e r a l ,  p r i v a t e  and i n t e r n a t i o n a l .  UIUC provides a d m i n i s t r a t i v e  
c o s t s ,  a cces s  t o  l a b o r a t o r i e s ,  equipment, computers, r e sea rch  f a c i l i t i e s  
and l i b r a r i e s .  Of f i ce s  and classroom space,  and consu l t i ng  s e r v i c e  of 
f a c u l t y  and f i e l d s  a r e  r e l a t e d  t o  g r a n t  a c t i v i t i e s .  

The Agency f o r  I n t e r n a t i o n a l  Development, through a  number of ins t ruments ,  
a s s i s t s  i n  g r a n t  r e l a t e d  a c t i v i t i e s  a s soc i a t ed  with t h e  f i v e  outputs  d i scussed  
i n  Sect ion D. Complementary a c t i v i t i e s  of r e sea rch  c o n t r a c t  AID/TA/C-1294 
c o n t r i b u t e  t o  a l l  f i v e  ou tpu t s .  Task o r d e r s  performed under b a s i c  o rde r ing  
agreement AIDITA-BOA-1109 strengthened Objec t ives  11, 111, and V p a r t i c u l a r l y .  
General t e c h n i c a l  s e r v i c e s  g r a n t s  f o r  conferences and support  of on-campus 
s h o r t  courses  c o n t r i b u t e  t o  Objec t ives  I and I V  and complement Objec t ives  
I11 and V. 

P r i v a t e  c o n t r i b u t i o n s ,  c h i e f l y  a  one-time g r a n t  from t h e  Rockefe l le r  Foundation, 
provided needed equipment i n  suppor t  of Objec t ive  11, provided some graduate  
s t i p e n d s  complementary t o  Objec t ive  I, and p a r t i a l l y  supported some informa- 
t i o n  system development i n  Objec t ive  I V .  It f u r t h e r  provided impetus t o  
new work i n  seed s to rage  and seed q u a l i t y  maintenance a t  UIUC and UPR/MC 
t h a t  was incorpora ted  a t  a  minimum l e v e l  i n  r e sea rch  c o n t r a c t  AID/TA/C-1294. 

P a r t i c i p a t i o n  by i n t e r n a t i o n a l  o rgan iza t ions  i n  out reach  a c t i v i t i e s  is 
encouraged by INTSOY. The United Nations Development Program and t h e  Food 
and Agr i cu l tu re  Organizat ion of t h e  United Nations a r e  suppor t ing  INTSOY 
a s s i s t a n c e  t o  t h e  Government of S r i  Lanka i n  a  comprehensive program of 
soybean development from product ion through u t i l i z a t i o n  i n  t h e  d i e t s  of 
t h e  r u r a l  poor. This e f f o r t  is f u r t h e r  supported by two a d d i t i o n a l  organiza-  
t i o n s  of t h e  United Nations program. CARE and UNICEF a r e  combining t o  
support  a  p i l o t  food processing p l a n t  and a  r e l a t e d  consumer educat ion 
ex tens ion  a c t i v i t y .  Information from t h i s  p r o j e c t  w i l l  b e  e s p e c i a l l y  u s e f u l  
i n  t h e  development of soybean gene t i c  technology (Object ive TI). Tra in ing  
f e a t u r e s  s p e c i a l  o p p o r t u n i t i e s  f o r  S r i  Lanka n a t i o n a l s  a t  t h e  G. B. Pant 
Un ive r s i t y  of Agr i cu l tu re  and Technology, Ind ia ,  and a s s i s t s  i n  t h e  develop- 
ment of UIUC competence t o  p lan  and conduct r eg iona l  t r a i n i n g  i n  cooperat ion 
wi th  c o l l a b o r a t i v e  i n s t i t u t i o n s  (Object ive I ) .  Serv ice  i n  S r i  Lanka by 
INTSOY core  s t a f f  and a s soc i a t ed  personnel  m a t e r i a l l y  i n c r e a s e s  UIUC 
competence t o  adv i se  and consul t  on n a t i o n a l  development programs (Object ive 111).  
Linkages wi th  o rgan iza t ions  w i t h i n  t h e  United Nations family and wi th  o t h e r  
donor agencies  and governments a r e  being f o s t e r e d  (Objec t ive  V). Information 
on a  wide spectrum of germ plasm improvement and d i s e a s e  and i n s e c t  suscep t i -  
b i l i t y  o r  r e s i s t a n c e  augments t h e  d a t a  s t o r e d  i n  information systems and w i l l  
be  a v a i l a b l e  t o  i n t e r e s t e d  s c i e n t i s t s  (Object ive IV). 



G. U t i l i z a t i o n  of I n s t i t u t i o n a l  Response C a p a b i l i t i e s  i n  Development Programs 

Programmatic a s s i s t a n c e  was provided t o  a  number of reques t ing  o rgan iza t ions  
and i s  summarized i n  Table 111. Technical and advisory a s s i s t a n c e  was provided 
by core  and a s soc ia t ed  s t a f f  under an a r r a y  of t a s k  o r d e r s  and o t h e r  arrange-  
ments. On and o f f  campus t r a i n i n g  programs were o f fe red  t o  soybean workers 
of t r o p i c a l  and sub t rop ica l  LDCs who a r e  doing o r  a r e  r e spons ib le  f o r  
r e sea rch  and extens ion  work i n  soybean development i n  t h e i r  c o u n t r i e s .  
Graduate s t u d e n t s  supported by t h e  g ran t  who have completed degree ob jec t ives ,  
and non-grant supported but  g ran t  a s soc ia t ed  s tuden t s ,  a r e  working i n  LDCs 
o r  wi th  i n t e r n a t i o n a l  groups, More w i l l  fo l low a s  degree o b j e c t i v e s  a r e  met 
and a d d i t i o n a l  employment o p p o r t u n i t i e s  i n  LDCs and i n t e r n a t i o n a l  o rgan iza t ions  
a r i s e .  

It is appropr i a t e  t o  express  a  word of  apprec ia t ion  t o  t h e  v a s t  numbers of 
s c i e n t i s t s  and support  workers a t  t h e  UIUC,  UPR/MC and a s soc ia t ed  i n s t i t u t i o n s  
upon whom t h e  program has  drawn f o r  a s s i s t a n c e  i n  g r a n t  r e l a t e d  a c t i v i t i e s .  
Most of t hese  persons were not  supported wi th  g ran t  o r  o the r  A I D  funds 
intended t o  be used f o r  development of LDCs of t h e  t r o p i c s  and sub t rop ic s  
and t h e i r  w i l l i ngness  t o  c o n t r i b u t e  speaks h ighly  of t h e i r  committment t o  
i n t e r n a t i o n a l  a g r i c u l t u r e  and t o  t h e  v a l i d i t y  of t h e  concepts  underlying 
t h e  t o t a l  INTSOY program. 

H. A I D  Fourth Year Review 

A s  p a r t  of i ts  o v e r a l l  g ran t  management process A I D  schedules  pe r iod ic  
reviews of 211(d) g ran t s ,  one a f t e r  t h e  f i r s t  18  months and t h e  second dur ing  
t h e  f o u r t h  year .  The companion 211(d) g r a n t s  TA-G-73-49 and TA-G-73-50, of 
t h e  Universi ty of I l l i n o i s  a t  Urbana-Champaign and t h e  Univers i ty  of Puerto Rico, 
r e spec t ive ly ,  were reviewed i n  e a r l y  1977. 

The UIUC review was conducted February 2-4, 1977, i n  a  c o r d i a l  and c o l l e g i a l  
atmosphere. The review team was we l l  b r i e fed  on t h e  o b j e c t i v e s  of t h e  g ran t  
and was reasonably we l l  b r i e fed  on t h e  t o t a l  INTSOY program. The team was 
augmented by t h e  A I D  p r o j e c t  monitor who served i n  an u n o f f i c i a l  r o l e  a s  
recorder .  

The review team received a  r e p o r t  of progress  of t h e  INTSOY program focusing 
on t h e  g ran t  and how i t  cont r ibuted  i n  important ways t o  t h e  o v e r a l l  program 
ob jec t ives .  This means of r epor t ing ,  while understandable and l o g i c a l  t o  
INTSOY s t a f f ,  produced some confusion i n  t h e  review team when they attempted 
t o  a s s e s s  progress  toward s p e c i f i c  grant  ob jec t ives .  

A t  t h e  completion of t h e  review t h e  team prepared a  P ro jec t  Appraisal  Report 
(PAR). This r epor t  contained f i v e  s p e c i f i c  recommendations (pages 5-8 of 
t h e  PAR) supplemented by a  l ist  of  a c t i o n s  d e t a i l e d  on t h e  PAR cover shee t .  
The recommendations and INTSOY response a r e  reviewed below. 

Recommendation 1: "That where inpu t s  are a t t r i b u t a l  t o  va r ious  sources of 
funding t h e  inpu t s  should be disaggregated s o  t h a t  t h e  r e l evan t  con t r ibu t ion  - -  - 

of each can be-measured." It was planned t h a t  t h e  e f f o r t s  under t h e  211(d) 
grant  would complement work conducted under o t h e r  support  t o  a t t a i n  a  program 
of research  r e s u l t s  and i n s t i t u t i o n a l  response c a p a b i l i t y ;  t h e r e f o r e  d i s c r e t e  
d isaggregat ion  of i npu t s  and a s soc ia t ed  outputs  i s  d i f f e r e n t .  INTSOY, i n  
subsequent r e p o r t s ,  has attempted t o  l i m i t  d i scuss ions  of progress  t o  t h e  



s p e c i f i c  p r o j e c t  under r e p o r t .  I n  c a s e s  where complementary a c t i v i t i e s  a r e  
repor ted  they  a r e  c l e a r l y  noted a s  being o u t s i d e  t h e  scope of funding,  but  
complementary t o ,  t h e  o b j e c t i v e  of t h e  g r a n t  o r  c o n t r a c t  under r e p o r t .  The 
problem l ead ing  t o  t h i s  recommendation would l a r g e l y  be solved by fo l lowing  
Recommendation 4. 

Recommendation 2: "That t h e r e  be g r e a t e r  c o n t i n u i t y  i n  p r o j e c t  managership." 
INTSOY concurs and i s  pleased t o  acknowledge t h e  p o s i t i v e  c o n t r i b u t i o n s  t o  
t h i s  g r a n t  and complementary r e sea rch  c o n t r a c t  made by t h e  seventh  and c u r r e n t  
p r o j e c t  monitor,  D r .  John Yohe. 

Recommendation 3: "That a  r ev i sed  log  frame be  prepared i n  c o l l a b o r a t i o n  
wi th  t h e  two u n i v e r s i t i e s ,  which r e f l e c t s  t h e  c u r r e n t  p l ans  of a c t i o n  f o r  
t h e  remainder of t h e  g r a n t  per iod .  This  i s  needed both  t o  permit enhanced 
monitoring f o r  t h e  remainder of t h e  g ran t  per iod and f o r  eva lua t ion  of 
accomplishments upon i t s  terminat ion. ' '  A r ev i sed  logframe f o r  t h e  t o t a l  
g ran t  i s  a t t ached  a s  Appendix A. It is  n e c e s s a r i l y  reduced i n  scope from 
t h a t  prepared a t  t h e  t ime of t h e  g r a n t  p r o j e c t  redes ign  a c t i v i t y  because 
t h e  funding l e v e l s  a n t i c i p a t e d  d id  not  m a t e r i a l i z e .  

Recommendation 4:  "That i n  t h e  f u t u r e  A I D  review t h e  e n t i r e  program a t  one 
time, a long wi th  c l a r i f i c a t i o n  by t h e . U n i v e r s i t y  of c o n t r i b u t i o n  of each - 

p r o j e c t ,  r a t h e r  than  reviewing t h e  p r o j e c t s  s epa ra t e ly . "  INTSOY s t rong ly  
concurs w i t h  t h i s  recommendation. It has  been INTSOY1s p o s i t i o n  t h a t  t o t a l  
program reviews should be made, a s  opposed t o  d i s c r e t e  p r o j e c t  reviews,  t o  
provide t h e  Agency wi th  a  pe r spec t ive  of progress  n o t  poss ib l e  on a  p r o j e c t  
by p r o j e c t  review b a s i s .  This  review procedure would be consonant w i th  t h e  
philosophy t h a t  t h e  r e sea rch  c o n t r a c t  and i n t e r - i n s t i t u t i o n a l  and companion 
211(d) g r a n t s  would c o n t r i b u t e  t o  a  soybean r e sea rch  and educa t iona l  program 
t o  s e r v e  t h e  developing c o u n t r i e s  of t r o p i c a l  and s u b t r o p i c a l  a r e a s .  

Recommendation 5: "AID needs t o  o f f i c i a l l y  adv i se  I l l i n o i s  t h a t  211(d) funds 
can be used f o r  t r a v e l  of persons who can c o n t r i b u t e  t o  t h e  P r o j e c t  and who 
do not  n e c e s s a r i l y  r ece ive  any of t h e i r  s a l a r y  from 211(d) funds." This  was 
a  most hear ten ing  recommendation t o  p r o j e c t  d i r e c t o r ,  who had been seeking 
a  means t o  involve  o u t s i d e  and i n t e r n a t i o n a l l y  recognized c o n s u l t a n t s  i n  t h e  
program. Following t h i s  recommendation, and i n  concer t  w i th  a  suggest ion 
from one of t h e  review team t h a t  a  s e n i o r  soybean breeder  be d e t a i l e d  t o  
Puerto Rico t o  review t h e  breeding program, e f f o r t s  were made t o  o b t a i n  t h e  
s e r v i c e s  of D r .  Luis  H.  Carnacho, the foremost t r o p i c a l  soybean breeder  of 
L a t i n  America. D r .  Carnacho, a  c i t i z e n  of Colombia, was a t  t h e  time s t a t i o n e d  
i n  Tehran, I r a n ,  a s  d i r e c t o r  of a  r eg iona l  pu l se  p r o j e c t  sponsored by FAO. 
The recommendation and assurances  of t h e  review team notwi ths tanding ,  i t  
was only  a f t e r  p ro t r ac t ed  correspondence and d i scuss ions  wi th  t h e  Agency t h a t  
INTSOY was permit ted t o  engage D r .  Camacho a s  a consu l t an t  t o  review t h e  
soybean breeding work a t  UIUC and UPRIMC, and then not  on t h e  211(d) p r o j e c t  
bu t  on t h e  complementary r e sea rch  c o n t r a c t .  Nevertheless ,  t h e  consul tancy 
was h igh ly  product ive;  a  summary of D r .  Camacho's f i nd ings  and recommendations 
a r e  a t t ached  a s  Appendix B. 



Recommendation 6: "In view e s p e c i a l l y  of budgeting cyc le s  of A I D  and o t h e r  
f inancing  organiza t ions  t h e  Team urges t h e  two U n i v e r s i t i e s  and A I D  t o  
explore a t  t h e  e a r l i e s t  poss ib l e  d a t e  t h e  var ious  types  of poss ib l e  post-  
grant  r e l a t i o n s h i p s  such a s :  (1) a n  organic  network r e l a t i o n s h i p  t o  t h e  
CGIAR; (2) a  consortium program s u i t a b l e  f o r  T i t l e  X I 1  c o l l a b o r a t i v e  r e sea rch  
program g ran t ;  (3) a  more s p e c i f i c  r e sea rch  g ran t ;  and/or  country program 
g ran t s / con t rac t s .  The Team a l s o  be l i eves  t h a t  A I D  might consider  t h e  
p o s s i b i l i t y  of a  211(d) g ran t  extension t o  t h e  Univers i ty  of Puerto Rico i n  
t h e  u t i l i z a t i o n  mode i n  order  t o  he lp  e s t a b l i s h  more f i rmly  i t s  competence 
i n  soybeans." INTSOY f o r  i t s  p a r t  has continued i ts  planning process 
s t r e s s i n g  examples 1 and 2  above, both of which a r e  complementary. INTSOY 
is pleased t h a t  t h e  Agency has  continued t o  express  i t s  wi l l i ngness  t o  
support  a  211(d) g ran t  ex tens ion  t o  t h e  Univers i ty  of Puerto Rico t o  continue 
and expand on t h e  remarkable progress  on soybean p r o t e c t i o n  made during t h e  
f i r s t  fou r  years  of t h e  g ran t .  

With one po in t  of t h e  P ro jec t  Appra isa l  Report INTSOY takes  s t r o n g  exception.  
The team repor ted  t h a t  "It does not  appear t h a t  I l l i n o i s  has  assumed much of 
a  r o l e  i n  at tempting t o  s t r eng then  t h e  cooperat ion between t h e  Univers i ty  of 
Puerto Rico program i n  soybeans, t h e  va r ious  organiza t ions  and programs under- 
way i n  t h e  Commonwealth where complementarities could be developed. Spec i f i c  
r e fe rence  is  made t o  t h e  ARS I n s t i t u t e  of Tropica l  Agr i cu l tu re ,  t h e  S o i l s  
Benchmark P r o j e c t ,  and t h e  AID-supported beanlcowpea p r o j e c t .  " INTSOY has 
worked d i l i g e n t l y  t o  f o s t e r  cooperat ion and communication a t  both administra-  
t i v e  and s c i e n t i f i c  l e v e l s .  P r o j e c t  l eade r sh ip  has encouraged t h e  c l o s e  
cooperat ion of t h e  two u n i v e r s i t i e s  and t h e  Mayaguez I n s t i t u t e  of Tropica l  
Agr i cu l tu re  (MITA) inc luding  encouraging t h e  United S t a t e s  Department of 
Agr icul ture  t o  assume r e s p o n s i b i l i t y  f o r  t h e  t r o p i c a l  soybean germplasm. 
The INTSOY Direc tor  (p ro jec t  co-director)  has continuously c a l l e d  t o  t h e  
a t t e n t i o n  of Agency and UPR/MC admin i s t r a t ion  t h e  need f o r  c l o s e r  col labora-  
t i o n  among t h e  va r ious  AID-supported p r o j e c t s  i n  Puer to  Rico. Included 
was t h e  recommendation t h a t  one admin i s t r a to r  a t  UPRIMC and one AID/Washington 
Monitor be respons ib le  f o r  a l l  p r o j e c t s  t h e  goal  being t o  ga in  t h e  comple- 
m e n t a r i t i e s  among t h e  va r ious  p ro jec t s .  

There is a c t i v e  cooperat ion on s p e c i f i c  p ro j  e c t s  and e x c e l l e n t  communication 
between INTSOY s t a f f  and Puerto Rico s t a f f  working on t h e  S o i l s  Benchmark 
P ro jec t .  INTSOY s t a f f  employed by both UPR/MC and U I U C  sha re  the  same 
f a c i l i t i e s  and work on a s soc ia t ed  p r o j e c t s ,  most c l o s e l y  i n  t h e  a r e a s  of 
breeding, production and p ro tec t ion .  These a r e  t h e  a r e a s  of concent ra t ion  
of t h e  companion 211(d) g ran t s .  Univers i ty  of I l l i n o i s  personnel and s t a f f  
of t h e  UPRIMC Department of Agr i cu l tu ra l  Engineering cooperated i n  a  p r o j e c t  
on s t o r a b i l i t y  of soybeans under small  farm t r o p i c a l  condi t ions .  Most of 
t h i s  work was done under t h e  a e g i s  of a  Rockefel ler  Foundation Grant and 
an A I D  r e sea rch  c o n t r a c t ,  but g ran t  personnel provided f a c i l i t i e s  and support .  
Examples of understanding and cooperat ion a t  t h e  admin i s t r a t ive  l e v e l  from 
t h e  chance l lo r s  of each i n s t i t u t i o n  through t h e  deans and l i a i s o n  o f f i c e r s  
a r e  numerous. 

Year Five Plan of Work 

The f i n a l  year  of t h e  grant  w i l l  focus on the  outputs  expected from the  
o r i g i n a l  grant  namely, output  1: improved educat ion and t r a i n i n g ;  output  2: 
extended knowledge base; and output  3 : expanded and strengthened l inkages  



and networks, wi th  such funds a s  may be r e s i d u a l  devoted t o  ou tpu t s  four  and 
f i v e .  Since t h e  incept ion  of t h i s  g r a n t  t h e  f i r s t  p r i o r i t y  has been given 
t o  genera t ing  populat ions leading  t o  development of soybean v a r i e t i e s  adapted 
t o  small  farm, t r o p i c a l  and s u b t r o p i c a l  condi t ions .  This  p r i o r i t y  w i l l  be 
sus ta ined  i n  year  f i v e .  Graduate t r a i n i n g  o p p o r t u n i t i e s  w i l l  again be 
c e n t r a l  t o  t h e  p lan  of work, however, any new s tuden t s  added w i l l  be faced 
with t h e  prospect  of f ind ing  new sources of support  a f t e r  t h e i r  f i r s t  year .  
Linkage and networking a c t i v i t i e s  w i l l  be continued wi th  s p e c i a l  emphasis 
i n  Asia by t h e  INTSOY reg iona l  r ep resen ta t ive .  Other l inkage  and networking 
a c t i v i t i e s  w i l l  be  fu r the red  by core  and a s soc ia t ed  s t a f f  i n  connection with 
normal and s p e c i a l  assignment. 

Other program ob jec t ives  e.g. ,  on and o f f  campus shor t  courses ,  information 
disseminat ion and improved advisory c a p a b i l i t y  w i l l  be addressed wi th  p a r t i a l  
support  from t h e  grant  but p ~ i m a r i l y  through nongrant arrangements a s  has 
been t h e  case  dur ing  t h e  four  yea r s  of t h e  grant .  

J. Involvement of Minority Personnel and Women 

The g ran t  provided oppor tun i t i e s  f o r  employment of women under Objec t ive  I V ,  
information management c a p a b i l i t y ,  working with t h e  soybean germ plasm bank, 
(TAXIR) and t h e  r e fe rence  c o l l e c t i o n s ' o f  soybean p e s t s  (SIRIC and IRCSA). 
Women a r e  a l s o  u t i l i z e d  i n  a  p ro fes s iona l  capac i ty  i n  Objec t ive  V,  l i nkages  
and networks, i n  t h e  production and d i s t r i b u t i o n  of t h e  INTSOY Newsletter.  

The Universi ty of I l l i n o i s  has,  on each of i ts  t h r e e  campuses, a n  a f f i r m a t i v e  
a c t i o n  program t o  a s s u r e  oppor tun i t i e s  of employment f o r  minor i ty  personnel  
i n  compliance wi th  T i t l e  I X .  Each program i s  supervised by a  campus l e v e l  
o f f i c e r  under coordina t ion  of a  genera l  o f f i c e r  of t h e  Universi ty.  The 
program i s  on f i l e  wi th  a  number of departments of t h e  United S t a t e s  
Government. 
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Table I-A--2ll(d) Expenditure Report--Actual and P ro jec t ed  Summary 
Under I n s t i t u t i o n a l  Grant AID/CM/ta-g-43-49 

Reporting Period 01 October 1976 t o  30 September 1977 

Expenditures t o  d a t e  
Regor t ing  Cumulative P ro j ec t ed  expendi tures  

per iod  t o t a l  Year 5 T o t a l  

Personnel  
( i nc lud ing  s t i pends )  $ 76,147 $235,751 

F r i n g e  8,293 21,713 13,180 34,893 

Trave l  25,243 43,835 16,850 60,685 

Research support  

T o t a l  



Table I-B--2ll(d) Expenditures f o r  Reporting Year 
Under I n s t i t u t i o n a l  Grant AID/CM/~~-g-73-49 

Reporting Period 0 1  October 1976 t o  30 September 1977 

I. S a l a r i e s  

A. Academic 

W .  N .  Thompson .25 
C. N.  H i t t l e  .20 
E. H. Pascha l  I1 1.00 
D.  K .  Whigham .25 t o  Apr i l  11, 1977 
W .  H .  Judy .25 beginning June 1, 1977 
R. E. Dunker 1.00 October 21, 1977 t o  

September 20, 1977 
J. Kogan .50 

B.  S t ipends  

Roger Elmore .50 beginning August 21, 1977 
Stephen R. Foor .50 t o  February 20, 1977 
Barry Glaz .50 
Roger McBroom .18 beginning August 21, 1977 
James Orf .50 
David Sammons .50 t o  August 20, 1977 

.20 beginning August 21, 1977 
and UIUC fe l lowship  

11. Fringe 

111. Travel  

I V .  Research support  

A. Hourly h e l p  

B. Mater ia l s  and supp l i e s  

To ta l  



Table* 11--Requests f o r  Ass is tance  Received During Report ing Per iod  0 1  October 1976 t o  30 September 1977 

- --- - - - - - - - - - 
---. - - 

Descr ip t ion  of r eques t  - 
f o r  a s s i s t a n c e  

-- - - - - - - - 

1. Technical  ass i s tance- -  
Program planning  t o  
improve management 
resources  f o r  e f  fec- 
t i v e  performance i n  a 
soybean development 
program 

2 .  Technical  ass i s tance- -  
Manpower development 

3. Technical  ass i s tance- -  
Development and plan- 
ning of t e c h n i c a l  
a s p e c t s  f o r  a P r o j e c t  
Paper (PP) on National  
I n s t i t u t e  of  Agricul- 
t u r a l  Research (INERA) 
Support 

- - -  -" - - - - - - - - - - -- - -- 
Whom d id  you 
a s s i s t ?  

- 

Minis t ry  of 
Agr icu l ture  
Govt. of Peru 

Oilseed Re- 
search  and 
Development 
Company 

Govt. of I r a n  

Govt. of Za i r e  

- - -. 
Who reques ted  
a s s i s t a n c e ?  

Govt. o f  Peru 
through USAID 

Govt. of I r a n  

USAID Mission 
t o  Za i r e  

Who funded 
a s s i s t a n c e ?  

A I D  

Govt. o f  I r a n  

S i z e  of  e f f o r t  
Do l l a r s  1 Man days* Resul t s  of  a s s i s t a n c e  

1. Short-term assignments 
by agronomists ,  econo- 
mist, ex tens ion  
s p e c i a l i s t .  

2.  Ass i s t ed  i n  develop- 
ment o f  comprehensive 
soybean development 
program. 

3. Provided U.S. and 
third-country t r a i n i n g  
f o r  s i x  p a r t i c i p a n t s .  

4. Week-long seminar f o r  
ex t ens ion  workers i n  , 
Peru f o r  January 1977. 2 

5. P r o j e c t  completed. I 

1. Provided observa t ion  
and f i e l d  t r a i n i n g  f o r  
16-man t eam. 

1. P r o j e c t  paper prepared 
and submit ted 

2 .  P r o j e c t  completed 

* m.d. = man days 
m.m. = man months 



Table  I1 - cont inued  

- - - - -- - -- 
D e s c r i p t i o n  of r e q u e s t  
f o r  a s s i s t a n c e  

4. Technica l  a s s i s t ance - -  
Advise on development 
o f  a soybean i n d u s t r y ,  
i n c l u d i n g  emphasis on 
p roduc t i on  by s m a l l  
f a rmers  o f  d i r e c t  use 
of  soybeans f o r  human 
food 

5. Technica l  a s s i s t ance - -  
s u p p o r t  of f a c u l t y  of  
Agronomy, U n i v e r s i t y  o f  
Panama i n  Development 
of  Appl ied Research 
Programs i n  Soybean 
P roduc t i on  and Pro- 
t e c t i o n .  

6. Techn i ca l  a s s i s t ance - -  
c o n s u l t a n t  on soybean 
p roduc t i on  t o  Govt. 
of I r a q  

Whom d i d  you 
a s s i s t ?  

Govt. of 
Ghana 

Govt. of 
Panama 

Govt. of I r a q  

Who r eques t ed  Who funded 
a s s i s t a n c e ?  a s s i s t a n c e ?  

USAID Mission 

USAID Mission t - - A I D  

S i z e  o  
Do l l a r s  

$29,295 

$11,800 

e f f o r t  
Man days* 

4 m.m. 

R e s u l t s  of a s s i s t a n c e  

1. Four man team a s se s sed  
p roduc t i on  u t i l i z a t i o n  
p r o s p e c t s .  

2 .  Submit ted r e p o r t  and 
recommendations t o  GOG 
and USAID. 

3 .  P r o j e c t  completed. 

1. Four Spanish speaking 
s c i e n t i s t  from U I U C  
and WR/MC r e c r u i t e d  
a s s i s t e d  i n  r eques t ed  & 
a r e a s  of s p e c i a l i z a -  qo 
t i o n .  

2. Repor t s  submi t ted  t o  
miss ion  and GOP. 

3 .  P r o j e c t  t o  be completed 
by end of December, 
1977. 

1. Two person  team re- 
c r u i t e d  f o r  scheduled 
October/November 
miss ion  . 

2. P r o j e c t ,  i n c lud ing  con- 
s u l t a n t s '  r e p o r t  and 
recommendations t o  be  
completed by December, 
1977. 



Table I1 - continued 

Descr ip t ion  of r eques t  
f o r  a s s i s t a n c e  
-. - - - --- - - -- - . - - --- 

7. Technical ass i s tance- -  
consultancy on soybean 
research  and product ion  
i n  Venezuela. 

8. Technical ass i s tance- -  
advise  Govt. of Peru on 
multi-year maize/soy 
product ion and u t i l i z a -  
t i o n  scheme. 

- - 

9. Technical ass i s tance- -  
Manpower development 

Whom did  you 
a s s i s t ?  

- 

Fundac ion  
Serv ic io  Par2 
E l  Agricul tor  
Venezueala. 

Govt. of Peru 

- 

Ministry of 
Agr icul ture  

Govt. of 
Ivory Coast 

Who requested 
a s s i s t a n c e ?  

Fundac ion  
Se rv ic io  Para 
E l  Agr i cu l to r  

USAID Mission 
t o  Peru 

Govt. of 
Ivory Coast 

. - -- - - -- -- 
Who funded 
a s s i s t a n c e ?  

- --.. 

Fundacion 
Se rv ic io  
Para E l  
Agr icul  t o r  

S ize  of e f f o r t  
Dol la rs  I Man days* 

- 

Govt. of 
Ivory Coast 
and UIUC 

Resul t s  of a s s i s t a n c e  

1. Terms of re ference  
agreed 

2.  Recrui ted Spanish spabk- 
i n g  soybean breeder  

3. P r o j e c t  t o  be undertaken 
e a r l y  1978. 

1. Four person soybean team 
r e c r u i t e d  

2. Language t r a i n i n g  a r -  
ranged. 

3. Contract  i n  f i n a l  s t a g e s  
of nego t i a t ion .  

I 
4 .  An t i c ipa te  f i r s t  team 

members i n  p l ace  by I 

January 1978. ' 

I 
1. I n t e n s i v e  English 

t r a i n i n g  provided f o r  
two groups i n  sp r ing  
and f a l l  semesters.  

2 .  Placement i n  degree 
programs f o r  s tuden t s  
who completed English 
prepara t ion .  



Table I1 - continued 

and r e l a t e d  a c t i v i t i e s  I 

Descr ip t ion  of r eques t  
f o r  a s s i s t a n c e  

10. General educat ion 
development-- In t e r -  
i n s  t i  t u t i o n a l  col-  
l a b o r a t i o n  i n  
educat ion ,  r e sea rch  

11. I n t e r n a t i o n a l  Research I n t e r n a t i o n a l  
Center--Collaboration I n s t i t u t e  
on r e sea rch ,  s e r v i c e  f o r  Tropica l  
and r e l a t e d  a c t i v i t i e s  Agr icul ture ,  

Niger ia  

I ITA 

Whom did  you 
a s s i s t ?  

Univ. of 
Puer to  Rico, 
Mayaguez 
Campus 

Who requested 
a s s i s t a n c e ?  

A I D  and UPR/MC 

AVRDC 12. I n t e r n a t i o n a l  Research Asian 
Center--Collaboration Vegetable 
on research ,  s e r v i c e  
and r e l a t e d  a c t i v i t i e s  

A I D ,  Rocke- 
f e l l e r  
Foundation, 
U I U C  and 
W R/MC 

Who funded 
a s s i s t a n c e ?  

Research and 
Development 
Center ,  

Unde t e r -  
mined 

S ize  of e f f o r t  
Dol la rs  I Man days* Resul t s  of a s s i s t a n c e  

Unde t e r -  
mined 

cont inuin$  

Continuing 

Continuing 

I 

1. General suppor t  s e r -  
v i ces  provided. 

2. Expansion of col labora-  
t i v e  research  i n  p l an t  
p r o t e c t i o n  and pos t  
ha rves t  opera t ions .  

3. Additions t o  INTSOY 
s t a f f  on b a r t  of both 
i n s t i t u t i o n s .  

4. Interchange of pol icy  
s t a f f ,  s c i e n t i f i c  
workers and s tuden t s .  

1. Cooperation i n  ISVEX 
f o r  Afr ican  coun t r i e s .  

2. Continuat ion of search 
f o r  funds t o  permit 
assignment of INTSOY 
out reach  team t o  IITA. 

1. Co-sponsorship of Third 
Regional Soybean Con- 
fe rence  i n  Thailand, 
February 1976. 

2. Formation of Soybean 
Rust Working Group and 
p lans  f o r  Asian Rust 
Conference i n  February 
1977 i n  Ph i l ipp ines .  

3. Exchange of s c i e n t i s t s .  



Table  I1 - cont inued  

Desc r ip t i on  of  r e q u e s t  
f o r  a s s i s t a n c e  

13.  Nat iona l  Develo ment 
Programs--Calla 1 ora- 
t i o n  on r e s e a r c h  
s e r v i c e  and r e l a t e d  
a c t i v i t i e s  

--- - - -- - - -  - -- 

14. Nat iona l  Development 
Programs--Advice and 
a s s i s t a n c e  on mult i -  
d i s c i p l i n a r y  soybean 
development program 

- - - -  -- 
15.  I n t e r n a t i o n a l  Orga- 

n iza t ion- -Ass i s tance  
t o  count ry  program 
i n  a r e a  o f  soybean 
development 

- - -- 
-- 

Whom d i d  you 
a s s i s t ?  - 
P h i l i p p i n e  

Council  of 
Agr i cu l t u r e  
and Resource5 
Research, 
P h i l i p p i n e s  

Crop Improve- 
ment Researcl 
Cente r ,  Of- 
f i c e  of Rura: 
Development, 
Govt. of 
Korea 

C e n t r a l  Agri- 
c u l t u r a l  
Research 
I n s t i t u t e ,  
Min i s t ry  of  
A g r i c u l t u r e ,  
Govt. of 
S r i  Lanka 

Who r eques t ed  
a s s i s t a n c e ?  

- 

PCARR 

CIRC 

Minis t ry  o f  
Agr i cu l t u r e ,  
Govt. o f  
S r i  Lanka 

Who funded 
a s s i s t a n c e ?  

PCARR and 
A 1  D 

UNDP / FA0 

S i z e  ( 

Dol l a r s  

Undeter- 
mined 

Unde ter- 
mined 

e f f o r t  
Man days' 

Con t i nu -  
i n g  

Continu- 
i n g  

R e s u l t s  o f  a s s i s t a n c e  

General program o f  co l labor -  
t i o n  e s t a b l i s h e d .  
INTSOY Asia  Represen ta t ive  
v i s i t e d  i n  November 1976. 
Ass i s t ance  i n  a r r ang ing  
February 1977 Asian Confer- 
ence on Sovbean Rust.  
Provided p o s t d o c t o r a l  t r a i n -  
i n g  f o r  CIRC r e sea rche r .  
Exchange of v i s t i s  by INTSOY 
and C I R C  s t a f f .  
Consu l t a t i on  under le t ter  
agreement /I4 on p e s t  manage- 
ment. 

1. Nat iona l  s t a f f  r e c r u i t e d  , 
and a s s igned .  4 

2. Program p o l i c y  committee 7 
o p e r a t i o n a l .  

3. Recommendations f o r  r e sea rch  
on p roduc t ion  and u t i l i z a -  
t i o n  implemented. 

4. Regional  t r a i n i n g  program 
conducted i n  Ind i a .  

5 .  P a r t i c i p a t i o n  by CAR1 i n  two 
USDA s h o r t  courses :  120-7 
"Soybean Process ing  f o r  Food 
Uses" and 120-6 "Technical 
and Economic Aspects of 
Soybean Produc t ion .  " 

6.  P lans  f o r  p i l o t  p roces s ing  
f a c i l i t y  developed. Funds 
from CARE and UNICEF t o  be  
provided i n  l a t e  1976. 

7. Advice on soybeans,  market- 
i n g ,  p o s t  h a r v e s t  o p e r a t i o n s ,  
p l a n t  p r o t e c t i o n  by INTSOY 
shor t - te rm s t a f f .  

8. Assignment o f  food process-  
i n g  s p e c i a l i s t  . 



APPENDIX A. 

UIUC-INTSOY Soybean Response Capability 
Logical Framework 



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-INTSOY Soybean Response Capab i l i ty  

Program o r  Sec to r  Goal: The broader Yeasures of Goal Achievement : 
o b j e c t i v e  t o  which t h i s  p r o j e c t  con- 
t r i b u t e s :  Inc reased  product ion of soy- 
beans by smal l  farmers  of t h e  LDCs and 
inc reased  u t i l i z a t i o n  of soybeans f o r  
food use ,  p a r t i c u l a r l y  by t h e  urban and 

-- - --- -- -- 

P r o j e c t  Purpose: To develop, mobi l i ze ,  
and mainta in  a  U.S. i n s t i t u t i o n a l  re-  
sponse c a p a b i l i t y  i n  soybean product ion 
and use  u t i l i z i n g  t h e  competence, l eade r -  
s h i p  and f a c i l i t i e s  of t h e  Unive r s i ty  of 
I l l i n o i s  a t  Urbana-Champaign and t h e  
Unive r s i ty  of P u e r t o  Rico Mayaguez Campus, 
and focus ing  on t h e  s o l u t i o n  of LDC prob- 
lems wi th  emphasis on technology app l i ca -  
b l e  t o  t h e  smal l  farmer and improving 
n u t r i t i o n  of t h e  r u r a l  and urban poor.  

Outputs:  
1. Education and t r a i n i n g  program 
2. Knowledge base  and r e s e a r c h  

c a p a b i l i t y  
3. Advisory and c o n s u l t a t i o n  

c a p a b i l i t y  
4. Soybean l i n k a g e s  and networks 

IMPORTANT ASSUMPTIONS 
-- 

Inpu t s  : 

ME.4NS OF VERIFICATION NAm4TIVE SUMMARY 

Studen t s  support  t o  f a c u l t y  
Soybean technology development 
Germplasm, l i t e r a t u r e ,  r e f e r e n c e  

c o l l e c t  i o n s  
Soybean network and l inkages  

OBJECTIVELY VERIFIABLE INDICATORS 
-- -- 

Condi t ions  t h a t  w i l l  i n d i c a t e  purpose 
has  been achieved: End of p r o j e c t  
s t a t u s .  
a .  Recognized a s  c e n t e r  of t r o p i c a l  

soybean exce l l ence .  
b. I n t e g r a t i o n  of programs and 

a c t i v i t i e s  i n t o  t h e  mainstream of 
t h e  UIUC.  

c .  Continuing demand f o r  e x p e r t i s e  
and s e r v i c e s  from LDCs and growin) 
response t o  r e q u e s t s .  

d.  Adequate f inanc ing  a v a i l a b l e  f o r  
s u s t a i n i n g  t h e  program. -- 

Magnitude of Outpnts:  
1. See page 75. 
2. See page 75a. 
3 .  See page 75b. 
4. See pages 75: t o  75e. 

-- 

Implementation Target  (Type and 

- Quant i ty)  
INPUTS 
1. Sa la ry  & St ipends  $342,850 
2 .  Fr inge 36,080 
3. Travel  64,750 
4. Research Support 56,320 

T o t a l  Grant Inpu t s  $500,000 

Assumptions f o r  ach iev ing  goa l  t a r g e t s :  

1. See page 75. 
2. See page 75a. 
3 .  See page 75b. 
4. See page 75c t o  75e. 

a .  Recognition by t r o p i c a l  and 
s u b t r o p i c a l  LDCs, and i n t e r -  
n a t i o n a l  soybean network. 

b.  Peer e v a l u a t i o n  by o t h e r  U.S. 
u n i v e r s i t i e s ,  f e d e r a l  a g r i c u l -  
t u r a l  agenc ies ,  and n a t i o n a l  
and i n t e r n a t i o n a l  agenc ies .  

c .  Use of e x p e r t i s e  and s e r v i c e s  
by LDCs, and AID, and o t h e r  
n a t i o n a l  and i n t e r n a t i o n a l  
o r g a n i z a t i o n s .  

d .  Annual and o t h e r  r e p o r t s .  
e .  Other program support  sources .  -- 

-- 

R e c ~ r d s  of U I U C  and 
Reports ,  reviews,  e v a l u a t i o n s  

Assumptions f o r  ach iev ing  purpose: 
a .  Outputs w i l l  r e s u l t  i n  i n c r e a s i n g  

i n s t i t u t i o n a l  c a p a c i t y .  
b. I n c r e a s i n g  demand f o r  t h e  growing 

i n s t i t u t i o n a l  response c a p a b i l i t y .  
c .  Complementary i n p u t s  from o t h e r  

r e l a t e d  programs and t h a t  use  of 
o u t p u t s  w i l l  g e n e r a t e  i n c r e a s i n g  
suppor t  f o r  s u s t a i n i n g  programs. 

.J I 

w I 

Assumptions f o r  ach iev ing  ou tpu t s :  
a .  LDC s tuden t  i n t e r e s t  and U.S. 

u n i v e r s i t y  c a p a c i t y .  
b. Nongrant suppor t  f o r  t r a i n e e s .  
c .  AID support  f o r  r e s e a r c h .  
d .  Support of work a t  n a t i o n a l  and 

i n t e r n a t i o n a l  c e n t e r s .  
e .  Network coopera t ion  i n  t a l e n t  

r e g i s t r y .  
f .  Complementary i n p u t s  t o  g r a n t .  
g .  A I D  support  f o r  U I U C  and UPR-MC 

i n  network l e a d e r s h i p  r o l e .  

Assumptions f o r  p rov id ing  i n p u t s :  
a .  211(d) support  October 1975 t o  

September 1978. 
b. Complementary UPR-MC 211(d) soy- 

bean support  . 
c .  Inpu t s  from a d d i t i o n a l  sources .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-INTSOY Soybean Response C a p a b i l i t y  

- - - - --- - - - - -- 
NARRATIVE SUMMARY 

P r o j e c t  Purpose: 

To develop,  mob i l i ze ,  and ma in ta in  
a  U.S. i n s t i t u t i o n a l  r e sponse  
c a p a b i l i t y  i n  soybean p roduc t ion  and 
u s e  u t i l i z i n g  t h e  competence, leader-  
s h i p  and f a c i l i t i e s  of t h e  Un ive r s i ty  
of I l l i n o i s  a t  Urbana-Champaign and 
t h e  U n i v e r s i t y  of Pue r to  Rico 
Mayaguez Campus, and focus ing  on 
t h e  s o l u t i o n  of LDC problems w i t h  
emphasis on technology a p p l i c a b l e  
t o  t h e  s m a l l  farmer  and improving 
n u t r i t i o n  of t h e  r u r a l  and urban 
poor.  

OBJECTIVELY VERIFIABLE INDICATORS 

Cond i t ions  t h a t  w i l l  i n d i c a t e  purpose  
has  been achieved:  End of p r o j e c t  
s t a t u s .  

a .  Un ive r s i ty  of I l l i n o i s  a t  
Urbana-Champaign recognized a s  
a  c e n t e r  of e x c e l l e n c e ,  and i n  
a  l e a d e r s h i p  r o l e  w i t h  o t h e r  U.S. 
i n s t i t u t i o n s ,  i n  a  network p rov id ing  
informat ion,  e x p e r t i s e ,  and r e s e a r c h  
and development c a p a b i l i t y  r e l a t i n g  
t o  soybean p roduc t ion  i n  t r o p i c a l  
and s u b t r o p i c a l  a r e a s  and soy food 
use  among t h e  poor of  t h e  LDCs. 

b .  I n t e g r a t i o n  of  programs and 
a c t i v i t i e s  i n t o  t h e  mainstream o f  
t h e  UIUC. 

c .  Continuing demand f o r  e x p e r t i s e  
and s e r v i c e s  from LDCs and growing 
response  and involvement i n  LDC 
soybean product ion and use  problems. 

d.  Adequate f inanc ing  a v a i l a b l e  f o r  
s u s t a i n i n g  t h e  program. 

-- - ----- - - - - - - -- --- - 
MEANS OF VERIFICATION I IMPORTANT ASSUMPTIONS 

a .  Recogni t ion by t r o p i c a l  and 
s u b t r o p i c a l  LDCs, r e g i o n a l  and 
i n t e r n a t i o n a l  r e s e a r c h  and 
development c e n t e r s ,  and donor 
agenc ie s .  

b .  Peer  e v a l u a t i o n  by o t h e r  U.S. 
u n i v e r s i t i e s ,  f e d e r a l  a g r i -  
c u l t u r a l  a g e n c i e s ,  and n a t i o n a  
and i n t e r n a t i o n a l  r e s o u r c e  
management agenc ie s .  

c .  Use of e x p e r t i s e  and s e r v i c e s  
by LDCs, AID, and o t h e r  
n a t i o n a l  and i n t e r n a t i o n a l  
o r g a n i z a t i o n s .  

d .  Annual and o t h e r  r e p o r t s .  
e .  U I U C  r e c o r d s  showing o t h e r  

sources  of program s u p p o r t .  

r ssumpt ions  f o r  ach iev ing  purpose:  

a .  That t h e  o u t p u t s  o u t l i n e d  w i l l  
r e s u l t  i n  i n c r e a s i n g  i n s t i t u t i o n a l  
c a p a c i t y .  

b .  That t h e r e  w i l l  be a n  i n c r e a s i n g  
demand f o r  t h e  growing i n s t i t u -  
t i o n a l  c a p a c i t y .  

c .  That t h e r e  w i l l  be complementary 
i n p u t s  from o t h e r  r e l a t e d  programs 
and t h a t  u s e  of  o u t p u t s  w i l l  
g e n e r a t e  i n c r e a s i n g  suppor t  f o r  
s u s t a i n i n g  programs. 

d .  That t h e  s p e c i f i c  assumpt ions  I 
.J 

under "Outputs" and "Inputs"  P 

a r e  v a l i d .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-INTSOY Soybean Response C a p a b i l i t y  

NARR4TIVE SUMMARY I OBJECTIVELY VERIFIABLE INDICATORS I MEANS OF VERIFICATION 

Outputs :  

Output I. Improved educa t ion  and 
t r a i n i n g  c a p a b i l i t i e s  i n  soybean 
p roduc t ion ,  p r o t e c t i o n ,  and 
u t i l i z a t i o n .  

Magnitude of Outputs :  

Graduate  s t u d e n t s  a t  M.S. and 
Ph.D. l e v e l s  i n  soybean p roduc t ion  
and u s e  ( f o u r  per  y e a r  suppor t ed  by 
g r a n t )  ; o t h e r s  suppor ted  by n a t i o n a l  
and i n t e r n a t i o n a l  o r g a n i z a t i o n s .  

Inc reased  numbers of f a c u l t y  w i t h  
t r o p i c a l  soybean e x p e r t i s e .  

Mod i f i ca t ions  of c u r r i c u l a  and 
c o u r s e s  r e f l e c t i n g  t r o p i c a l  and 
s u b t r o p i c a l  emphasis on  soybeans .  

Seminars,  workshops, con fe rences ,  
r e g i o n a l l y  o r  n a t i o n a l l y  (1977 t o  
1978) .  

I n d i v i d u a l  s p e c i a l  t r a i n i n g .  

Number of g r a d u a t e  s t u d e n t s  
w i t h  emphasis on t r o p i c a l -  
s u b t r o p i c a l  soybeans  ( a )  U .  S  . , 
(b )  from o t h e r  c o u n t r i e s .  

Number of f a c u l t y  i nvo lved  
w i t h  g r a d u a t e  s t u d e n t s  and 
o t h e r w i s e  on t r o p i c a l  soybean 
p roduc t ion  and u s e .  

Sources  of g r a d u a t e  s t u d e n t  
s u p p o r t .  

Number of f a c u l t y  s e rv i - c ing  
r e q u e s t s  f o r  a s s i s t a n c e  from 
t r o p i c a l - s u b t r o p i c a l  LDCs. 

C u r r i c u l a  and c o u r s e  modif i -  
c a t i o n s .  

Employment of completed 
g r a d u a t e  s t u d e n t s .  

Reques ts  f o r  s emina r s ,  work- 
shops ,  and confe rences  and 
r e q u e s t s  f u l f i l l e d ;  e v a l u a t i o n  
of i n d i v i d u a l  a c t i v i t i e s .  

Number of  i n d i v i d u a l s  i n  
s p e c i a l  t r a i n i n g .  

I IMPORTANT ASSUMPTIONS 

Assumptions f o r  a c h i e v i n g  o u t p u t s :  

1. That  i n c r e a s i n g  numbers of 
s t u d e n t s  from t h e  U.S., Pue r to  Rico,  
and t h e  LDCs of t h e  t r o p i c s  and 
s u b t r o p i c s  w i l l  b e  i n t e r e s t e d  i n  
and suppor t ed  f o r  g r a d u a t e  s t u d y  a t  
UIUC i n  t h e  v a r i o u s  a s p e c t s  of ' 
soybean p roduc t ion ,  marke t ing  and 
u s e  and t h a t  UIUC and o t h e r  network 
u n i v e r s i t i e s  w i l l  have  t h e  c a p a c i t y  

, 
f o r  t h e s e  s t u d e n t s .  

2 .  That LDC c o u n t r y  pe r sonne l  
p a r t i c i p a t i o n  i n  s h o r t  c o u r s e s ,  
s emina r s ,  workshops,  con fe rences ,  
and s p e c i a l  t r a i n i n g  programs w i l l  
be  suppor t ed  by a  combinat ion  of 
USDA-AID t r a i n i n g  programs, USAIDs, 
f o u n d a t i o n s ,  and n a t i o n a l  and 
i n t e r n a t i o n a l  a g e n c i e s .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-INTSOY Soybean Response C a p a b i l i t y  

- - - - - - - - - - -- 
N-WTIVE SUMMARY 

-- -- - - -- - 

Outputs:  

Output 11. An extended knowledge base  
and r e s e a r c h  c a p a b i l i t y  which emphasizes 
soybean p roduc t ion  on sma l l  farms of 
t h e  t r o p i c s  and s u b t r o p i c s ,  w i th  
s p e c i a l  emphasis o n  improved g e n e t i c  

OBJECTIVELY VERIFIABLE INDICATORS 

Magnitude o f  Outputs:  

Hybrid popu la t ions  of soybeans 
wi th  t r o p i c a l - s u b t r o p i c a l  adapta-  
t i o n  t o  sma l l  farms and w i t h  
improved y i e l d  c a p a b i l i t i e s  and 
n u t r i t i o n a l  q u a l i t i e s .  

puur . ] complementary UPR-MC 211 (d)  g r a n t  

technology,  and d i r e c t  u se  of -soybeans 
f o r  human food by t h e  r u r a l  and urban 
---- 

and UIUC-INTSOY AID r e s e a r c h  
c o n t r a c t  program. 

Output i n  soybean product  i o n  
and u s e  technology r e s u l t i n g  from 

Capaci ty  t o  respond t o  LDC 
coun t ry  r e q u e s t s  through BOA 
Task Orders ,  GTS, o r  o t h e r  
ar rangements ,  i nc lud ing  c a p a c i t y  
t o  p rov ide  r a p i d  r e sponse  t o  
ou tb reaks  of  soybean p roduc t ion  
haza rds .  

MEANS OF VERIFICATION 
- - - - - - 

Hybrid popu la t ions  developed f o r  
use  i n  breeding programs. 

Improved c h a r a c t e r i s i t c s  of 
breeding m a t e r i a l s  f o r  t r o p i c a l  
smal l  farm use .  

Use of developed m a t e r i a l s  and 
in fo rma t ion  i n  n a t i o n a l ,  r e g i o n a l ,  
and coopera t ive  programs a t  
i n t e r n a t i o n a l  c e n t e r s .  

Requests f o r  a s s i s t a n c e  from 
t r o p i c a l  LDCs and man months and 
o t h e r  i n p u t  measures i n d i c a t i n g  
response  t o  r e q u e s t s .  

IMPORTANT ASSUMPTIONS 

Assumptions f o r  a c h i e v i n g  outp?.~ts: 

1. That A I D  w i l l  suppor t  U I U C  
r e s e a r c h  on soybean p roduc t ion ,  
market ing,  and u s e  f o r  t r o p i c a l  
and s u b t r o p i c a l  a r e a s  under 
s e p a r a t e  c o n t r a c t u a l  o r  o t h e r  
a p p r o p r i a t e  means. 

2. That r e s o u r c e s  w i l l  become 
a v a i l a b l e  f o r  developing coopera t ing  
soybean b reed ing  programs l o c a t e d  a t  
n a t i o n a l  and i n t e r n a t i o n a l  c e n t e r s  
s t r a t e g i c a l l y  l o c a t e d  i n  t h e  t r o p i c s  
and s u b t r o y i c s .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-INTSOY Soybean Response C a p a b i l i t y  

-- -- 

NARRATIVE SUMMARY 

Outputs :  

Output 111. Expanded adv i so ry  and 
c o n s u l t a t i o n  c a p a b i l i t y  i n  soybean 
p roduc t ion ,  p r o t e c t i o n ,  market ing,  
and u t i l i z a t i o n  t o  meet t h e  needs of 
LDCs of t h e  t r o p i c s  and s u b t r o p i c s .  

Magnitude of Outputs :  

Inf ormat ion  supp l i ed  t o  
i n d i v i d u a l s  and o r g a n i z a t i o n s  i n  
t h e  soybean network. 

I n t e g r a t e d  and coord ina ted  g ran t  
program under l e a d e r s h i p  of g r a n t  
c o - d i r e c t o r s .  

Language t r a i n i n g  provided t o  
s e l e c t e d  UIUC-INTSOY c o r e  s t a f f .  

~ s s u m p t i o n s  f o r  ach iev ing  o u t p u t s  : 

MEANS OF VERIFICATION 
-- - - -- - - - - 

IMPORTANT ASSUMPTIONS 

Use i n  p rov id ing  pe r sonne l  
t o  meet needs  of LDCs. 

Numbers of s t a f f  involved i n  b n a t i o n a l  soybean network t o  
non-English-speaking LDCs a s s i s t i n  s e r v e  t h e  t r o p i c a l  and sub- 
w i t h  soybean programs. t r o p i c a l  LDCs . 

1. Complementary i n p u t s  making 
deve lop ing ,  mob i l i z ing ,  and 

Numbers of s t a f f  w i t h  improved 
language c a p a b i l i t y .  

O v e r a l l  review of g r a n t  program 
( s e e  summary). 

m a i n t a i n i n g  U.S. soybean 
i n s t i t u t i o n a l  r e sponse  c a p a b i l i t y  
a v i a b l e  p a r t  of t h e  i n t e r -  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-IrJTSOY Soybean Response C a p a b i l i t y  

-- -- - pp A - - - - - - - - - - - - - - - - ---- - PA- - - - - - - . - - - - - -- - 

NARRATIVE SUMMARY / OBJECTIVELY VERIFIABLE INDICATORS I MEANS OF VERIFICATION I IMPORTANT ASSUMPTIONS 

Outputs :  I Magnitude of Outputs :  I 1 dssunp t ions  f o r  ach iev ing  o u t p u t s  : 

Output I V .  Expanded and s t r eng thened  
l i n k a g e s  and networks among organi-  
z a t i o n s  and i n d i v i d u a l s  w i t h  
i n t e r e s t s  i n  t r o p i c a l  and s u b t r o p i c a l  
soybean p roduc t ion  and use .  

Domestic l i nkages  

AID-DSB, Regional Bureaus,  need 
and problem i d e n t i f i c a t i o n ,  l i n k a g e s  
t o  coun t ry  mis s ions ,  n a t i o n a l  and 
i n t e r n a t i o n a l  o r g a n i z a t i o n s ,  
program planning,  implementat ion 
and e v a l u a t i o n .  

UPR-MC--Joint program development 
and implementation. 

USDA-SEA--Northern and sou the rn  
r e g i o n a l  l a b o r a t o r i e s ,  Mayaguez 
I n s t i t u t e  o f  T r o p i c a l  Agricul ture--  
program c o o r d i n a t i o n ,  germplasm 
exchange, s t a f f  coopera t ion  i n  
coun t ry  programs. S c i e n t i s t s  a t  
B e l t s v i l l e  and U.S. u n i v e r s i t i e s  
i n  r e sea rch  and o u t r e a c h  program. 

UIUC-AID i n t e r a c t i o n s  i n  program 
development i n c l u d i n g  DSB and 
Regional Bureau r e p r e s e n t a t i v e s  

J o i n t  involvement i n  r e s e a r c h  
and o u t r e a c h  w i t h  c rop  p r o t e c t i o n  
and Car ibbean,  C e n t r a l  and South 
American emphasis.  

Pe r sonne l  involvement i n  germ- 
plasm exchange, r e s e a r c h  and 
o u t r e a c h  programs; j o i n t  p r o j e c t s ;  
pe r sonne l  p a r t i c i p a t i o n  i n  t a s k  
o r d e r s .  

P a r t i c i p a t i o n  i n  t r o p i c a l  
soybean development work coopera- 
t i v e  and j o i n t  p r o j e c t s ;  g r e a t e r  

of Missour i ,  Un ive r s i ty  of Arkansas,  
Kansas S t a t e  Un ive r s i ty ,  Purdue 
Unive r s i ty ,  Ohio S t a t e  U n i v e r s i t y ,  
Un ive r s i ty  of Georgia,  M i s s i s s i p p i  
S t a t e  Un ive r s i ty .  Other  univer-  
s i t i e s  w i th  s p e c i a l  i n t e r e s t s  such 
a s  C lmson  U n i v e r s i t y  (entomology),  
Oregon S t a t e  (weeds),  Un ive r s i ty  of 
Hawaii ( n i t r o g e n  f i x a t i o n ) ,  Texas 
A&M (rice-soybean sys tems and food 
u s e ) .  Un ive r s i ty  Consortium w i t h  
r e l a t e d  i n t e r e s t s  such  a s  t r o p i c a l  
s o i l s ,  CICP, MUCIA, MIAC, and CID. 

U.S. u n i v e r s i t i e s  w i t h  i n t e r e s t s  
i n  i n t e r n a t i o n a l  soybean r e s e a r c h  
Iowa S t a t e  Un ive r s i ty ,  Un ive r s i ty  

P r i v a t e  sector- - Input  s u p p l i e r s  
( seeds ,  i n o c u l a n t s ,  f e r t i l i z e r s ,  
h e r b i c i d e s ,  f u n g i c i d e s ,  equipment).  
Food and food p rocesso r s .  

i n s t i t u t i o n a l  r e sponse  c a p a b i l i t y  
i n  s p e c i a i i z e d  a r e a s  a s  i n d i c a t e d  
by response  t o  coun t ry  r e q u e s t s .  

U.S. foundations--support  f o r  ) c i ~ n t r y  and e t h e r  prrgrram.  

P a r t i c i p a t i o n  i n  network pro- 
grams, pe r sonne l  involvement,  
programs, i nves tmen t s  i n  t r o p i c a l  
c o u n t r i e s .  

F i n a n c i a l  and program suppor t .  

That U.S., i n t e r n a t i o n a l ,  and LDC 
i n s t i t u t i o n s  w i l l  coopera t e  w i t h  
UIUC i n  s t r e n g t h e n i n g  of l i n k a g e s ,  
exchanges,  and v i s i t s  by s t a f f  and 
s t u d e n t s ,  i n fo rma t ion  exchange, and 
o t h e r  c o o p e r a t i v e  a c t i v i t i e s .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

Pro j e c t  T i t l e  & Number : - UIUC-  I N E O Y  S o y b n a G e s - p o ~ s e  C a p a b i l i t y  
-- - -+- - -- -- - 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 1 MEAiVS OF VERIFICATION I IMPORTANT ASSUMPTIONS 

Output : 

Output IV. ( con t inued)  

-- --- 

Magnitude of Outputs  : 

I n t e r n a t i o n a l  l i n k a g e s  -- 

C o n s u l t a t i v e  Group f o r  I n t e r -  
n a t i o n a l  Agr i .cul tura1  Research-- 
(CG1AR)--cooperative work w i t h  
i n t e r n a t i o n a l  r e s e a r c h  c e n t e r s  
and r e g i o n a l  and c o u n t r y  
programs. 

I n t e r n a t i o n a l  c e n t e r s  w i t h  
soybean programs--IITA, Ai'RDC. 

Coopera t ive  r e s e a r c h  and o u t r e a c h  
informat  i o n  exchange, f a c u l t y  
exchange, t r a i n i n g  programs, ' 

g r a d u a t e  r e sea rch .  

I n t e r n a t i o n a l  centers- -cropping 
sys tem programs--CIAT, CIMMYT, IRRI, 
e t c . ,  i n fo rma t ion  exchange, g r a d u a t e  
r e s e a r c h ;  s p e c i a l  soybean p r o j e c t s .  

Mu1 t i l a t  e r a 1  o r g a n i z a t  ions--FA0 
UNDP, IBRD, Regional banks-- 
r e s o u r c e s  f o r  coun t ry  programs, 
need and problem i d e n t i f i c a t i o n .  

Regional  r e s e a r c h  and o u t r e a c h  
organizations--SEARCAY IRAT, e t c . ,  
c o o p e r a t i v e  r e s e a r c h  and o u t r e a c h .  

Assumptions f o r  a c h i e v i n g  o u t p u t s :  

Memoranda of unde r s t and ing  and 
l e t t e r s  of agreement p rov id ing  
f o r  s p e c i f i c  p r o j e c t s ;  s t a f f  and 
g r a d u a t e  s t u d e n t  involvement ;  
coope ra t ion  on r e g i o n a l  and 
i n t e r n a t i o n a l  p r o j e c t s .  

Suppor t  f o r  UIUC-UPR-MC-INTSOY 
programs d i r e c t l y  o r  through 
i n t e r n a t i o n a l  r e s e a r c h  c e n t e r s .  

Support  f o r  r e g i o n a l  and coun t ry  
programs; involvement  i n  p l ann ing ,  
implementa t ion ,  and e v a l u a t i o n .  

That  AID w i l l  encourage  and 
suppor t  UIUC and UPR-MC a s  t h e  
l e a d e r s h i p  i n s t i t u t i o n s  i n  t h e  

I n t e g r a t i o n  of programs a t  
r e g i o n a l  and n a t i o n a l  l e v e l s .  

i n t e r n a t i o n a l  soybean network and 
w i l l  a s s i s t  i n  deve lop ing  and s u p p o r t  
c o o p e r a t i v e  r e s e a r c h  and o u t r e a c h  work 
on soybeans i n  c o o p e r a t i o n  w i t h  
i n t e r n a t i o n a l  r e s e a r c h  c e n t e r s  w i t h  
soybean i n t e r e s t s .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

P r o j e c t  T i t l e  & Number: UIUC-INTSOY Soybean Response C a p a b i l i t y  

- 

NARRATIVE SUMMARY 
- -- - - - - - 

Outputs :  

Output I V .  ( con t inued)  

- - - - - - - - - - - - - -- ---- 
OBJECTIVELY VERIFIABLE INDICATORS 

A- - 

Magnitude of  Outputs:  

LDC l inkages  

AID Missions--need and problem 
i d e n t i f i c a t i o n ,  program p lann ing  
and e v a l u a t i o n ,  i n fo rma t ion  exchange, 
t r a i n e e  i d e n t i f i c a t i o n ,  e t c .  

Na t iona l  i n s t i t u t i o n s - - m i n i s t r i e s ,  
r e s e a r c h  i n s t i t u t e s ,  c o l l e g e s  through 
v a r i e t y  t e s t i n g ,  c o o p e r a t i v e  r e s e a r c h  
and ou t reach ,  BOA t a s k  o r d e r s ,  
t r a i n i n g  cour ses ,  e t c .  ( s e e  Output 
11)  , country  soybean development 
programs. 

INTSOY Newsle t ter  

I Informat ion exchange throughout  

MEANS OF IMPORTANT ASSUMPTIONS 
- - 

ssumpt ions  f o r  a c h i e v i n g  o u t p u t s :  

Country r e q u e s t s  through USAIDs 
f o r  a s s i s t a n c e ;  BOA Task Orders  
and o t h e r  soybean c o u n t r y  p ro j -  - 
e c t s ;  pe r sonne l  p a r t i c i p a t i o n  i n  
Output I programs. 

That AID w i l l  a s s i s t  i n  development 
and maintenance of  l i n k a g e s  w i t h  t h e  
LDCs of t h e  t r o p i c s  and s u b t r o p i c s ,  i n  
i d e n t i f y i n g  t r a i n i n g  needs  of  i n s t i t u -  
t i o n s  and i n d i v i d u a l s  and l o c a t  i o n s  
f o r  c o o p e r a t i v e  a c t i v i t i e s ,  and i n  
exchange of in fo rma t ion  i n  t h e  soybean 
l e twork .  

Changes i n  c o n t e n t ;  r e q u e s t s  f o r  
a d d i t  i on  t o  ma i l ing  l i s t  from LDCs; 
r e c i p i e n t  e v a l u a t i o n ;  c o n t r i b u t i o n s  
from v a r i o u s  network e n t i t i e s .  



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

I n p u t s  : I Implementat i on  Ta rge t  (Type and Quan t i ty )  

P r o j e c t  T i t l e  & Number: UIUC-INTSO-YSoybean Response C a p a b i l i t y  
- - -- - . - - - - - - - - - - - --- - 

O u t l i n e  of  a c t i v i t i e s  t o  be  f inanced:  ( See page 7 3  of logframe.  

NARUTIVE SUMMARY 
-- - - - 

Graduate  s t u d e n t s  suppor t ing  s t a f f  
e x p e r t i s e  development.  

Seminars,  workshops, confe rences  
Soybean g e n e t i c  technology developmenG 
Language t r a i n i n g  
T r o p i c a l  germplasm d a t a  bank 
L i t e r a t u r e  compi l a t ion ,  r e t r i e v a l  

and d e l i v e r y  
Soybean p e s t  r e f e r e n c e  c o l l e c t i o n s  
Network of U.S. i n s t i t u t i o n s  
Linkages of  i n t e r n a t i o n a l  organi-  

z a t i o n s  
LDC l i n k a g e s  
News le t t e r  t o  s e r v e  i n t e r n a t i o n a l  

network 

OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION 
- ----pp-p-----p-------- - - .- - -  - - - 

Other s o u r c e s  of f i n a n c i a l  i n p u t s  t o  s u  p o r t  and complement g r a n t  a c t i v i t i e s :  AID soybean r e s e a r c h  c o n t r a c t ;  
Pue r to  Rico 213.(d) soybean c o n t r a c t ;  o t h e  UPR-MC AID program suppor t ;  AID BOA Task Orders ;  UNDP/FAO/Sri Lanka 
IATSOY C o n t r a c t .  

P o t e n t i a l  s o u r c e s :  added and extended uppor t  from o t h e r ,  GTS p r o j e c t ,  AID r e g i o n a l  bureaus ,  U.S. and o t h e r  
founda t ions ;  c o u n t r y  r e sources ,  CGIAR, 11 i n o i s  and o t h e r  s t a t e  r e s o u r c e s ,  T i t l e  X I I .  

- - - - - - - - 

IMPORTANT ASSUMPTIONS 
- - -- - - - .- -- - 

Assgmptions f o r  p rov id ing  i n p u t s :  

a .  That t h i s  redes igned 211(d) g r a n t  
w i l l  b e  suppor ted by AID f o r  t h r e e  
y e a r s  from October 1, 1975, t h e  
e f f e c t i v e  d a t e  of t h e  i n i t i a t i o n  
of t h e  redes igned g r a n t  program. 

b .  That AID s i l l  suppor t  a n  expanded 
complementary companion 211(d) 
g r a n t  t o  t h e  U n i v e r s i t y  of  
Pue r to  Rico, Mayaguez Campus, w i t h  
emphasis i n  deve lop ing ,  m o b i l i z i n g  
and ma in ta in ing  i n s t i t u t i o n a l  
r e sponse  c a p a b i l i t y  i n  soybeans 
w i t h  emphasis i n  c rop  p r o t e c t i o n  
d i s c i p l i n e s .  
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FINDINGS AND RECOFIMENDATIONS: 

1. Research r e s u l t s  on v i r u s  d i s e a s e s  o f  soybean have  p rov ided  u s e f u l  i n f o r m a t i o n  
on ( a )  s o u r c e s  o f  g e n e t i c  r e s i s t a n c e  t o  SMV, (b )  a p h i d  p o p u l a t i o n s  a s s o c i a t e d  
w i t h  s p r e a d  o f  SMV, ( c )  t r a n s m i s s i o n  of  Cowpea Mosaic Vi rus  t o  soybeans  by 
i n s e c t  v e c t o r s .  Breeding work h a s  been s t a r t e d  t o  t r a n s f e r  t h e  r e s i s t a n c e  t o  
SMV found i n  v a r i e t y  B u f f a l o  t o  o t h e r  v a r i e t i e s  of  soybean.  

Seedborne microorganisms have been found t o  s u b s t a n t i a l l y  r educe  ge rmina t ion  
and emergance of soybeans .  The fungus Phomopsis spp .  a p p e a r s  t h e  most impor- 
t a n t  pathogen c o n t r i b u t i n g  t o  s e e d  d e t e r i o r a t i o n .  Delaying h a r v e s t  a f t e r  
m a t u r i t y  r e s u l t s  i n  dec reased  s e e d  ge rmina t ion  and t h i s  a p p e a r s  t o  b e  cor-  
r e l a t e d  w i t h  i n c r e a s e  i n  p e r c e n t a g e  o f  s e e d  pa thogens  i n  s u s c e p t i b l e  v a r i e t i e s .  
S c r e e n i n g  o f  germplasm h a s  r e s u l t e d  i n  t h e  i d e n t i f i c a t i o n  o f  two t o l e r a n t  
v a r i e t i e s ,  P I  279.088 and P I  205.912, which a r e  p r e s e n t l y  b e i n g  c r o s s e d  w i t h  
o t h e r  v a r i e t i e s  t o  t r a n s f e r  t h e  r e s i s t a n t  c h a r a c t e r i s t i c .  

S i n c e  t i m e l y  h a r v e s t  p roduces  s e e d s  w i t h  low p e r c e n t a g e  o f  seedborne  pa thogens  
and t h e r e f o r e  w i t h  h igh  ge rmina t ion  p o t e n t i a l ,  t h e  r e s u l t  c o u l d  f i n d  immedi- 
a t e  a p p l i c a t i o n  i n  deve lop ing  c o u n t r i e s  o f  t r o p i c a l  r e g i o n s  where s e e d  de te -  
r i o r a t i o n  is  a  s e r i o u s  problem. P r o f u s e  c i r c u l a t i o n  o f  t h e s e  f i n d i n g s  among 
soybean r e s e a r c h e r s  o f  t h e  LDC w i l l  b e  h i g h l y  b e n e f i c i a l .  

3. Other  s e e d  q u a l i t y  d e t e r i o r a t i o n  s t u d i e s  r e f e r  t o  t h e  e f f e c t  o f  d i f f e r e n t  
t y p e s  of  s t o r a g e  under s i m u l a t e d  t r o p i c a l  c o n d i t i o n s .  P r e l i m i n a r y  r e s u l t s  
i n d i c a t e  s e e d s  w i t h  ha rd  s e e d  c o a t  d e t e r i o r a t e  l e s s  t h a n  s e e d s  w i t h  normal 
seed  c o a t .  

4 .  Soybean v a r i e t i e s  and l i n e s  from t r o p i c a l  c o u n t r i e s  w i l l  be  assembled and 
p l a n t e d  a t  two l o c a t i o n s  i n  P u e r t o  Rico f o r  d e s c r i p t i o n  o f  p l a n t  t r i a l s ;  
s e l e c t e d  m a t e r i a l s  w i l l  go i n t o  t h e  SPOT scheme and f i n a l l y  t o  ISVEX t r i a l .  

It seems d e s i r a b l e  t h a t  t h e  c h a r a c t e r i z a t i o n  and i n i t i a l  s c r e e n i n g  o f  t h e s e  
m a t e r i a l s  be  conducted a t  two d i f f e r e n t  l a t i t u d e s ,  r a t h e r  t h a n  a t  two loca -  
t i o n s  o f  t h e  same l a t i t u d e .  Arrangements cou ld  b e  made t o  p l a n t  h a l f  o f  t h e  
s e e d s  a t  IITA where t h e  environment  i s  more s u i t a b l e  f o r  t h e  e x p r e s s i o n  o f  
f o l i a r  ' d i s e a s e s  and pod s h a t t e r i n g .  

5 .  P r o p o s a l s  a r e  b e i n g  made t o  commit INTSOY r e s o u r c e s  f o r  r e s e a r c h  on s o i l  
f e r t i l i t y  and c rop  and s o i l  management. A t o t a l  of  1 7  r e s e a r c h  problems 
w i t h  b road  a p p l i c a t i o n  i n  t r o p i c a l  and s e m i - t r o p i c a l  a r e a s  i s  b e i n g  proposed 
t o  b e  a d d r e s s e d  by INTSOY s c i e n t i s t s .  

I n  a d d i t i o n  t o  t h e  1 7 ,  i t  'would be  d e s i r a b l e  t o  c o n s i d e r  problems on farming 
sys tems t h a t  i n c l u d e  c r o p  r o t a t i o n s ,  doub le  c ropp ing  and mixed c ropp ing .  The 
l a t t e r  sys tem i s  v e r y  common i n  s m a l l  farms o f  t r o p i c a l  l a t i t u d e s .  

6 .  The home and v i l l a g e  l e v e l  p r e p a r a t i o n  o f  soy  p r o d u c t s  was e x p l a i n e d  and 
samples  o f  d i f f e r e n t  foods  were o f f e r e d  f o r  t a s t i n g .  The p r e p a r a t i o n  o f  soy  
m i l k  i s  based  on t h e  p r i n c i p l e  o f  enzyme i n a c t i v a t i o n  and t e n d e r i z a t i o n  of 
beans  fo l lowed  by g r i n d i n g ,  f i l t e r i n g ,  and cooking o f  t h e  f i l t r a t e .  Break- 
f a s t  foods  and f r i e d  p a t t i e s  a r e  p r e p a r e d  by g r i n d i n g  raw beans  fo l lowed  by 
cooking,  a d d i n g  o f  f l a v o r i n g  i n g r e d i e n t s ,  and cooking o f  t h e  m i x t u r e .  The 
p r o c e s s  r e q u i r e s  25 minutes  f o r  b r e a k f a s t  foods  and 35 minu tes  f o r  f r i e d  
p a t t i e s  (10 minutes  f o r  f r y i n g ) .  



The p r o c e s s  f o r  p r e p a r i n g  t h e s e  soybean f o o d s  i s  e a s y  t o  a d o p t  s i n c e  i t  does  
n o t  r e q u i r e  compl ica ted  equipment ;  e x t e n s i o n  programs o f  d e v e l o p i n g  c o u n t r i e s  
w i l l  f i n d  i t  e a s y  t o  demons t ra t e  i n  v i l l a g e s  and r u r a l  communit ies.  

7 .  The main purpose  o f  t h e  t r i p  t o  P u e r t o  Rico was t o  o b s e r v e  f i e l d  p l o t s  and 
d i s c u s s  w i t h  D r .  E. H .  P a s c h a l  I1 t h e  b r e e d i n g  work b e i n g  conduc ted  w i t h  t rop-  
i c a l  soybeans .  D i s c u s s i o n s  were a l s o  h e l d  w i t h  D r .  M. E l l i s  on  h i s  work on 
s e e d  pa tho logy  and s e e d  q u a l i t y  s t u d i e s ,  w i t h  D r .  S .  Smith on rh izob ium inocu-  
l a t i o n  i n  soybeans ,  and w i t h  D r .  R. Smith ,  o f  t h e  U n i v e r s i t y  o f  P u e r t o  R:ico, 
on rh izob ium c u l t u r e  and i n o c u l a n t  c a r r i e r s ;  a  new c a r r i e r  from t h e  coconu t  
f r u i t  h a s  been developed by  D r .  R. Smith.  

8. The INTSOY b r e e d i n g  work i n  P u e r t o  Rico is devo ted  t o  d e v e l o p i n g  improved 
v a r i e t i e s  s u i t a b l e  f o r  p r o d u c t i o n  under t r o p i c a l  and s u b t r o p i c a l  c o n d i t i o n s .  
The need f o r  d e v e l o p i n g  t h e s e  v a r i e t i e s  a r i s e s  from t h e  f a c t  t h a t  commercial  
U.S. v a r i e t i e s  a r e  a d a p t e d  t o  t empera te  zones  and do n o t  r e a c h  s a t i s f a c t o r y  
growth under  s h o r t  p h o t o p e r i o d s  o f  t h e  t r o p i c a l  env i ronments .  

9 .  The b r e e d i n g  work p r e s e n t l y  c a r r i e d  o u t  i n c l u d e s  v a r i e t y  e v a l u a t i o n ,  s e l e c -  
t i o n  i n  s e g r e g a t i n g  p o p u l a t i o n s ,  h y b r i d i z a t i o n ,  and s c r e e n i n g  f o r  d i s e a s e  
and i n s e c t  r e s i s t a n c e .  The programme i s  w e l l  o r g a n i z e d  and a  c l o s e  coopera-  
t i o n  e x i s t s  w i t h  o t h e r  s c i e n t i s t s  i n  t h e  a r e a s  o f  p l a n t  p a t h o l o g y ,  p l a n t  
entomology and weed c o n t r o l .  

10 .  The b u l k  o f  t h e  b r e e d i n g  work is conducted  a t  I s a b e l a  S u b s t a t i o n .  There  i s  
a  n u r s e r y  o f  a b o u t  300 v a r i e t i e s  t o  s t u d y  r e s i s t a n c e  t o  t h e  i n s e c t  p e s t s  pega  
pega  (Hedylepta  i n d i c a t a )  and v e l v e t b e a n  c a t e r p i l l a r  ( A n t i c a r s i a  g e m a t i l i s ) ;  
some v a r i e t i e s  showed less damage t h a n  o t h e r s .  I n  a n o t h e r  n u r s e r y ,  t h e  t r a n s -  
m i s s i o n  o f  Cowpea Mosaic Vi rus  t o  soybean v a r i e t i e s ,  by i n s e c t  v e c t o r s  ma in ly  
Cerotoma s p p  is b e i n g  s t u d i e d .  A l a r g e  number o f  F p o p u l a t i o n s  from c r o s s e s  2 between p r o m i s i n g  t r o p i c a l  v a r i e t i e s  were  i n  t h i s  f l e l d .  Three  p r e l i m i n a r y  
y i e l d  t r i a l s  and t h e  SPOT t r i a l  were a l s o  p l a n t e d  a t  I s a b e l a  t h i s  y e a r ;  some 
o f  t h e  l i n e s  i n  t h e  y i e l d  t r i a l s  have  y i e l d e d  up t o  2 . 7  t o n s  p e r  h e c t a r e  i n  
p r e v i o u s  s e a s o n s .  The Hardee L a t e  S e l e c t i o n  l i n e  looked  p romis ing .  S e l e c t i o n  
c r i t e r i a  i n  e a r l y  g e n e r a t i o n s  i n c l u d e  p l a n t  v i g o r ,  p l a n t  h e i g h t ,  m a t u r i t y ,  
pod h e i g h t  above ground,  l o d g i n g  and s h a r t e r i n g ;  a l l  t h e s e  t r a i t s  a p p e a r  t o  
have modera te  t o  h i g h  h e r i t a b i l i t y ,  t h e r e f o r e  t h e i r  mean e x p r e s s i o n  can b e  
ma in ta ined  th rough  a l l  g e n e r a t i o n s  b e f o r e  commencing y i e l d  t e s t s .  

11. A t  L a j a s  S u b s t a t i o n  t h e  t h r e e  p r e l i m i n a r y  y i e l d  t r i a l s  were a l s o  p l a n t e d ;  
p l .ant  h e i g h t  and p l a n t  v i g o r  looked  b e t t e r  h e r e  t h a n  a t  I s a b e l a ,  p robab ly  
due t o  b e t t e r  s o i l  c o n d i t i o n s .  

1 2 .  A f i e l d  o f  a b o u t  1 2  a c r e s  i s  p l a n t e d  a t  F o r t u n a  S u b s t a t i o n  w i t h  v a r i e t y  1.m- 
proved P e l i c a n .  P l a n t  s t a n d  and p l a n t  growth a t  t h e  i n i t i a l  f l o w e r i n g  s t a g e  
looked  s a t i s f a c t o r y .  

13.  Some s u g g e s t i o n s  f o r  t h e  b r e e d i n g  program: 

a .  Consider  t h e  p o s s i b i l i t y  o f  measur ing h a r v e s t  i n d e x  i n  p r e l i m i n a r y  y i e l d  
t r i a l s .  

b .  Consider  t h e  p o s s i b i l i t y  o f  d e v e l o p i n g  b r a n c h i n g  geno types  f o r  t r o p i c a l  
env i ronments ;  t h e  compensat ing  e f f e c t  o f  t h e s e  genotypes  under  poor  
s t a n d  c o n d i t i o n s  nay have some v a l u e  i n  s rnal l  farms o f  t h e  t r o p i c s  and 
s u b t r o p i c s  . 



c .  Consider  t h e  p o s s i b i l i t y  o f  deve lop ing  de te rminan t  and i n d e t e r m i n a n t  
i s o l i n e s  and t e s t  t h e i r  s u i t a b i l i t y  under t r o p i c a l  and s u b t r o p i c a l  con- 

..+- d i t i o n s .  Determinant t y p e s  cou ld  be  u s e f u l  under s h o r t  growing s e a s o n s  
where i r r i g a t i o n  i s  a v a i l a b l e  o r  r a i n f a l l  can be p r e d i c a t e d  a c c u r a t e l y .  
Inde te rminan t  t y p e s  may be s u i t a b l e  f o r  r a i n e d  a r e a s  w i t h  e r r a t i c  r a i n f a l . 1 .  

- ~W 

d. Consider t h e  p o s s i b i l i t y  o f  deve lop ing  v a r i e t i e s  s u i t a b l e  f o r  i n t e r c r o p -  
p i n g  o r  mixed c ropp ing  w i t h  o t h e r  food c r o p s  o f  t h e  t r o p i c s  l i k e  sorghum, 
maize o r  c a s s a v a .  .. ,. 

e .  Consider t h e  p o s s i b i l i t y  o f  s u p p l y i n g  he te rozygous  p l a n t  p o p u l a t i o n s  t o  
some s e l e c t e d  n a t i o n a l  programs of  t r o p i c a l  and s u b t r o p i c a l  c o u n t r i e s  

-a f o r  s e l e c t i o n  under l o c a l  c o n d i t i o n s .  
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