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B.  Na r r a t i ve  Summary o f  Accomplishments 

Action p l ans  were developed f o r  t h e  r e sea rch ,  product ion and u t i l i z a t i o n  
a spec t s  of t h e  p r o j e c t .  For 1979 two-hundred twenty-four  m e t r i c  t ons  o f  
soybeans a r e  expected t o  be produced. 

Soybean research  h i g h l i g h t s  inc lude  i d e n t i f i c a t i o n  o f  a c u l t i v a r  with 
a l a t e  f lowering e a r l y  maturing c h a r a c t e r i s t i c  which could be used t o  
develop,  through hybr id i za t i on  and s e l e c t i o n ,  l i n e s  wi th  vigorous and 
long v e g e t a t i v e  growth bu t  o f  s h o r t  reproduct ive  growth which could make 
b e t t e r  use o f  t h e  s h o r t  r a iny  seasons o f  t r o p i c a l  environments.  

Technology t r a n s f e r  was enhanced by a s e r i e s  o f  t h r e e  workshops f o r  
ex tens ion  personnel  h e l d  a t  Tarapoto,  Sa t ipo  and Tingo Maria. Current  
t e chn ica l  information was made a v a i l a b l e  t o  p a r t i c i p a n t s  and they  exchanged 
information and methods o f  dea l ing  with small  farmers .  L i t e r a t u r e  and 
v i s u a l  m a t e r i a l s  were produced and d i s t r i b u t e d .  

A p e s t  management program was organized f o r  f o u r  a r ea s  of  t h e  s e l v a  a l t a ,  
so  focussed on small  farmers t h a t  permi ts  them t o  g a t h e r  t he  d a t a  necessary  
t o  supe rv i se  t h e i r  own f i e l d s .  I n s e c t s  a r e  the  primary i n t e r e s t  o f  t he  
program, which can be expanded t o  inc lude  d i s ea se s  and weeds a s  growers 
ga in  i n  experience and confidence i n  t h e  ope ra t i on  o f  t h e  system. 

Soybean u t i l i z a t i o n  cont inued i n  support  o f  t h e  i n d u s t r i a l  p rocess ing  
o f  soybeans f o r  new product  development and s o y - f o r t i f i e d  f l o u r  f o r  bread 
and noodles .  



Col l ec t i on  of economic d a t a  on c o s t s  o f  p roduct ion  and l a b o r  use 
continued. A s t udy  o f  purchases  o f  soybeans by t h e  government buying 
agency EPSA was i n i t i a t e d  t o  provide  information t o  b r i n g  about a more 
e q u i t a b l e  marketing system f o r  producers  and p roces so r s .  

In-country t r a i n i n g  e f f o r t s  cont inued a t  va r ious  l o c a t i o n s .  Plans 
were developed f o r  a t r a i n i n g  course f o r  p roduct ion  agency personnel  t o  
be conducted a t  t h e  I n s t i t u t o  Colombiana Agropecuario, Colombia, from 
November 25 - December 14, 1979. Tra inees  have been i d e n t i f i e d  and 
r e s p o n s i b i l i t i e s  f o r  implementation assigned.  

Two p r o j e c t  s t a f f  members were deputed t o  t h e  Univers i ty  o f  I l l i n o i s  
a t  Urbana-Champaign t o  p a r t i c i p a t e  i n  INTSOY s h o r t  courses  d e a l i n g  wi th  
soybean product ion  and t h e  use o f  soybeans a s  human food. 



Report of  Progress 

A.  Objectives 

The general purpose of t h e  p r o j e c t  i s  t o  a s s i s t  t h e  Government of 
Peru (GOP) t o  expand the  c u l t i v a t i o n  of  soybeans i n  high jungle areas  
and the  use o f  improved v a r i e t i e s  o f  highland corn i n  the  mountains o f  
Peru, and t o  achieve increased consumption of improved corn, soybeans 
and soybean products .  The p r o j e c t  w i l l  cont r ibute  t o  increased produc- 
t i v i t y ,  employment and income and improve n u t r i t i o n  among t h e  r u r a l  and 
urban poor. The p r o j e c t  aims a t  achieving s e l f  sus ta in ing  growth i n  the  
production and consumption of soybeans and soybean food products thus 
increas ing product iv i ty  and incomes among se lec ted  segments o f  the  r u r a l  
poor and increas ing the nat ional  food supply while improving t h e  q u a l i t y  
o f  foods used by the  r u r a l  and urban poor. The p r o j e c t  w i l l  promote 
ac t ion  programs t o  increase  small farmer production o f  soybeans i n  the  
high jungle areas and the  increased consumption of  s o y - f o r t i f i e d  and soy- 
bean food products by n u t r i t i o n a l l y  d e f i c i e n t  groups. 

S ix  continuing objec t ives  descr ibe  the  various se rv ices  t o  be provided 
by the  cont rac tor .  They include:  

1. Ass is t ing  GOP Ministry o f  Agriculture and Food ( M A )  t o  de- 
velop and ad jus t  comprehensive ac t ion  p lans  i n  corn and soybean 
research,  production, processing and marketing i n  order  t o  
reach t a rge ted  production and consumption objec t ives  f o r  the  two 
commodities. 

2 .  Providing technica l  information and a s s i s t i n g  MAA t o  i d e n t i f y  
appropriate soybean and corn v a r i e t i e s  through research,  t o  
develop agronomic p rac t i ces  t h a t  a r e  t r ans fe rab le  t o  small farm 
condit ions and t o  i d e n t i f y  soybean products and processes ap- 
p ropr ia t e  f o r  Peru. 

3.  Assis t ing  i n  performance o f  pe r iod ic  f inanc ia l  and economic 
analyses t o  measure the  r e a l  o r  po ten t i a l  impact o f  p r o j e c t  
a c t i v i t i e s  i n  t h e  severa l  p r o j e c t  a reas .  

4 .  Assis t ing  i n  p r o j e c t  evaluat ions i n  cooperation with MAA. 

5. Performing in-country t r a i n i n g  as required by t h e  p r o j e c t  and 
a s s i s t i n g  i n  the  s e l e c t i o n  o f  candidates f o r  academic t r a i n i n g  
abroad. 

6 .  Coordinating academic and short- term t r a i n i n g  i n  the  United 
S t a t e s  and o t h e r  appropriate locat ions .  

B .  Background 

This r epor t  concentrates on a c t i v i t y  conducted i n  the  f i r s t  h a l f  o f  
CY-79, with an overview of t o t a l  accomplishments over the  l i f e  of the  
p r o j e c t .  

The f i r s t  in ter im repor t  discussed the  process by which two separa te  
commodity development p r o j e c t s ,  one deal ing with an es t ab l i shed  crop, 



corn, and the  o t h e r  dea l ing  with soybeans, a  crop new t o  Peru, had been 
combined. The t echn ica l  a s s i s t a n c e  component, f o r  which t h e  c o n t r a c t o r  
assumed r e s p o n s i b i l i t y  was weighted i n  t h e  s t a f f  a1 l o c a t i o n  toward soy- 
bean product ion,  research  and u t i l i z a t i o n  r e f l e c t i n g  t h e  l e v e l s  o f  ex- 
p e r t i s e  e x i s t i n g  i n  Peru - high f o r  corn, low f o r  soybean. 

Four h ighly  q u a l i f i e d  soybean s c i e n t i s t s  i n  f i e l d s  s p e c i f i e d  i n  t h e  
c o n t r a c t  were r e c r u i t e d  and p laced  i n  Peru e a r l y  i n  CY-78. The s p e c i a l t y  
a r e a  f o r  t he  s i n g l e  corn s c i e n t i s t  a l l o c a t e d  under t h e  c o n t r a c t  was changed 
a t  t he  r eques t  o f  M4A personnel .  Subsequent delay i n  determining an appm- 
p r i a t e  s u b j e c t  ma t t e r  a r e a  and r e c r u i t i n g  a  q u a l i f i e d  candida te  l e d  t o  a  
mutually acceptab le  dec i s ion  on t h e  p a r t  o f  MAA t o  seek a l t e r n a t i v e  sources 
f o r  t h e  t echn ica l  a s s i s t a n c e  requirements o f  t he  corn component o f  t h e  
p r o j e c t .  

During t h e  f i rst  f u l l  y e a r  o f  f i e l d  ope ra t ions  o f  the  p r o j e c t ,  u se fu l  
t echn ica l  information on soybean research  and u t i l i z a t i o n  was gener- 
a t e d  and disseminated t o  soybean producers  and consumers i n  r u r a l  and 
urban a r e a s .  Recommendations were made on appropr i a t e  soybean v a r i e t i e s  
and on c u l t u r a l  p r a c t i c e s .  Soybean beverage and food r ec ipes  were de- 
veloped f o r  commercial and in-home process ing .  Economic d a t a ,  p r i m a r i l y  
on use o f  l a b o r  and o t h e r  c o s t s  o f  product ion ,  have been ga thered  and a r e  
being analyzed.  In-country t r a i n i n g  was addressed by means of  s p e c i a l l y  
developed s h o r t  courses ,  workshops and on-the- job t r a i n i n g .  Degree 
t r a i n i n g ,  a t  t he  MS l e v e l ,  was conducted f o r  fou r  Minis t ry  o f  Agr icu l ture  
and Food s t a f f  a t  t h e  Univers i ty  o f  Puerto Rico, Mayaguez Campus. Two 
o t h e r  MAA s t a f f  p a r t i c i p a t e d  i n  t he  INTSOY-sponsored s h o r t  course on 
Technical and Economic Aspects o f  Soybean Production a t  t he  Univers i ty  of 
I 1  l i n o i s  a t  Urbana-Champaign. Two consu l t an t s  provided t imely a s s i s t a n c e  
i n  soybean process ing  and weed con t ro l .  

P r o j e c t  core s t a f f  on assignment throughout t he  r e p o r t  per iod  
inc luded:  

1. D r .  Thomas M.  F u l l e r t o n ,  Soybean Extension Agronomist and 
INTSOY P r i n c i p a l  Representa t ive  

2. D r .  Luis H. Camacho, Soybean Research Agronomist 

3.  D r .  A 1  f r e d  G .  Harms , Agr icu l tu ra l  Economist 

4 .  D r .  Alvin S i e g e l ,  Soybean Food Processing S p e c i a l i s t  

In  a d d i t i o n  two consul tan ts  and an admin i s t r a t i ve  v i s i t o r  provided 
use fu l  s e r v i c e  during t h e  per iod:  

1. D r .  Michael E .  I rwin,  INTSOY In teg ra t ed  P e s t  Management Spec ia l -  
i s t .  I n i t i a t e d  i n s e c t  p e s t  management program f o r  t h e  high s e l v a ,  
February 26 - March 20, 1979. 

2. D r .  John W .  Santas ,  INTSOY Tra in ing  and Communications O f f i c e r .  
V i s i t e d  Colombia and Peru t o  a s s i s t  i n  design o f  a  s h o r t  course 
f o r  product ion personnel  Apr i l  15 - 22, 1979. 

3 .  D r .  W. N .  Thompson, Di rec tor  INTSOY. Program review and p lanning  
f o r  phase two, December 26 - January 17,  1979. 



C .  -port o f  Accomplishments by Objec t ives  

The r e s p o n s i b i l i t i e s  and d u t i e s  of  each team member n e c e s s a r i l y  
involves  more than a  s i n g l e  con t r ac t  o b j e c t i v e .  The i r  i nd iv idua l  r e p o r t s  
o f  p r o g r e s s ,  comprising t h e  Appendix o f  t h i s  r e p o r t ,  r e f l e c t  t h e i r  broad 
range o f  a c t i v i t i e s .  This s e c t i o n  summarizes t he  work o f  t h e  team a s  i t  
a p p l i e s  t o  each o f  t h e  s p e c i f i c  c o n t r a c t  o b j e c t i v e s  l i s t e d  i n  Sec t ion  A.  

Obiec t ive  1. Comrehensive Action Plans 

Action p l ans  f o r  1979 were developed by M4A f o r  t h e  r e sea rch ,  produc- 
t i o n  and u t i l i z a t i o n  a spec t s  o f  t h e  p r o j e c t ,  wi th  INTSOY s t a f f  p a r t i c i p a -  
t i n g  i n  t h e  p repa ra t i on  and review of t h e  p l a n s .  For 1979 two hundred 
twenty-four me t r i c  tons  o f  soybeans a r e  planned. Upon s i g n i n g  o f  P r o j e c t  
Agreement No. 3  t h e  a c t i o n  p l ans  were approved. 

Obiec t ive  2. Provide Technical Information 

A s  t h e  p r o j e c t  moved wel l  i n t o  t h e  second yea r  t h e  amounz and flow o f  
t e c h n i c a l  information generated increased .  Soybean r e sea rch  work dur ing  
t h e  r e p o r t  pe r iod  has followed t h e  p l an  proposed i n  1978 and inc ludes  
1) s t a t i s t i c a l  eva lua t ion  of  experimental  d a t a ,  2) eva lua t ion  o f  in t roduced  
soybean germplasm, 3) eva lua t ion  o f  y i e l d  p o t e n t i a l  o f  in t roduced  c u l t i v a r s  
compared with l o c a l  adapted ones ,  4) s e l e c t i o n  o f  promising l i n e s  i n  hybr id  
popula t ions  and 5) s t u d i e s  i n  agronomic p r a c t i c e s  t o  i n c r e a s e  y i e l d s .  Work 
i s  conducted p r i m a r i l y  a t  t h e  fol lowing s i t e s  i n  t h e  high jungle  a r ea :  
E l  Porveni r  Experiment S t a t i o n ,  Tarapoto; Tulumayo Experiment S t a t i o n ,  
Tingo Maria; Huamngopompa Experiment Subs t a t i on ,  Bagua; and Pichanaki 
Experiment Subs t a t i on ,  Pichanaki .  

H igh l igh t s  o f  soybean r e sea rch  a c t i v i t i e s  i nc lude  i d e n t i f i c a t i o n  o f  a  
c u l t i v a r  (Acc 2120 from Taiwan) with l a t e  f lowering e a r l y  maturing charac t -  
e r i s t i c  which could be used t o  develop through hybr id i za t i on  and s e l e c t i o n ,  
l i n e s  with vigorous and long vege t a t i ve  growth bu t  o f  s h o r t  reproduct ive  
growth which could make b e t t e r  use o f  t h e  s h o r t  r a i n y  seasons o f  t r o p i c a l  
environments. A hyb r id i za t i on  program us ing  c u l t i v a r  Acc 2120 has  been 
i n i t i a t e d  a t  the  E l  Porveni r  S t a t i o n .  An experiment to 'compare t h r e e  
s t r a i n s  o f  soybean Rhizobium inocu lan t s  developed by t h e  Universidade de 
San Marcos o f  Lima with t h r e e  imported commercial brands was begun. Exper- 
iments on agronomic p r a c t i c e s ,  c h i e f l y  f e r t i l i z a t i o n ,  i n o c u l a t i o n ,  sowing 
methods and p l a n t  dens i ty  were eva lua t ed  a t  t h e  Tulumayo S t a t i o n  and seven 
new o r  cont inu ing  experiments were planned f o r  t he  1979 growing season.  
In  the  Jaen/Bagua a r e a  t h e  commercial soybean p l a n t i n g  fol lows t h e  r i c e  
h a r v e s t .  Two soybean experiments ,  a  p re l iminary  observa t ion  t r i a l  and a  
v a r i e t y  eva lua t ion  experiment were p l an t ed  a t  Huarangopompa Subs t a t i on  t o  
determine c u l t i v a r s  with favorab le  y i e l d  and o t h e r  c h a r a c t e r i s t i c s .  Two 
B r a s i l i a n  c u l t i v a r s  (IAC-734013 and IAC-7340851, which were good y i e l d e r s  
a t  E l  Porveni r ,  a l s o  showed high y i e l d  p o t e n t i a l  a t  Huarangopompa, i n d i -  
c a t i n g  t h e  p o s s i b i l i t y  o f  adapt ing  these  c u l t i v a r s  t o  commercial c u l t i v a -  
t i o n .  In  t h e  v a r i e t y  eva lua t ion  experiment Nacional,  a  l o c a l  v a r i e t y ,  
had a  d i s appo in t ing ly  low y i e l d  while  t h e  h i g h e s t  y i e l d s  were Boss ie r  (U.S.) 
and Tumir (Colombia). A t  Pichanaki Subs t a t i on  lack  o f  adequate experimen- 
t a l  land makes ob t a in ing  r e l i a b l e  experimental  da t a  d i f f i c u l t .  Some 



experiments have been p l a n t e d  on p r i v a t e  land.  An experiment on p l a n t i n g  
d a t e s  was e s t a b l i s h e d  t o  c l a r i f y  confusion as  t o  what should be t h e  most 
app rop r i a t e  p l a n t i n g  p e r i o d  i n  t h e  a r ea .  Pre l iminary  obse rva t ions  sugges t  
t h a t  p l a n t i n g  from mid-February t o  mid-March would s t a n d  a  b e t t e r  chance 
o f  r ece iv ing  s u f f i c i e n t  r a i n f a l l  t o  promote s a t i s f a c t o r y  growth and y i e l d  
than e a r l i e r  o r  l a t e r  p l a n t i n g s .  

A s e r i e s  o f  workshops f ~ r ~ ~ s e c t o r i s t a s , ~ ~  those  government a g r i c u l t u r a l  
ex tens ion  workers who have most d i r e c t  con tac t  with small  farmers ,  was 
conducted i n  Tarapoto, Sa t ipo  and Tingo Maria dur ing  t h e  February-April  
pe r iod .  The workshops were designed t o  provide  c u r r e n t  t e c h n i c a l  informa- 
t i o n  and g ive  oppor tun i ty  f o r  t h e  s e c t o r i s t a s  t o  exchange information among 
t h e i r  p e e r s  wi th  r e spec t  t o  soybean product ion  and r e l a t e d  ma t t e r s .  

On-farm demonstrat ions were recommended as  an ex tens ion  technique f o r  
t h e  i n t roduc t ion  o f  soya t o  farmers un fami l i a r  wi th  t h e  crop and t o  compare 
recommended management p r a c t i c e s  with t r a d i t i o n a l  procedures .  Because most 
s e c t o r i s t a s  have had l i t t l e  experience wi th  soya,  a  v a r i e t y  o f  demonstrat ion 
p l o t s  were seeded by s e c t o r i s t a s  and small  farmers a t  Tarapoto t o  b e t t e r  
p repare  them f o r  subsequent on-farm demonstration p r o j e c t s .  P lans  t o  
e s t a b l i s h  demonstration p l o t s  i n  connect ion with t h e  workshops a t  Sa t ipo  
and Tingo Maria were c u r t a i l e d  by r a i n  bu t  were even tua l ly  completed. 

The workshops were considered a  success  by Minis t ry  o f f i c i a l s .  The 
genera l  o b j e c t i v e s  were accomplished and Minis t ry  e f f o r t s  t o  promote soy- 
bean product ion i n  t he  s e l v a  a l t a  rece ived  wide p u b l i c i t y .  Workshop p a r t i -  
c i p a n t s  were prepared  t o  be b e t t e r  adv i se r s  on both t echn ica l  and commercial 
a spec t s  o f  soybean product ion t o  producers  i n  t h e i r  s e c t o r s .  

Information i n  t he  form o f  l i t e r a t u r e  and v i s u a l  m a t e r i a l s  was prepared  
and d i s t r i b u t e d .  L i t e r a t u r e  on product ion  and u t i  li za t i on  o f  soybeans was 
provided t o  o t h e r  t e chn ica l  a s s i s t a n c e  groups, i nc lud ing  t h e  Dutch and 
Swiss teams and t h e  North Caro l ina  S t a t e  University/AID Trop ica l  S o i l s  
P r o j e c t ,  a s  wel l  as  a  number o f  government agencies  and o rgan iza t ions .  
Photographic monitoring o f  soybean growth and development cont inued.  A 
s l i d e  s e r i e s ,  with recorded t e x t ,  on soybean product ion  was developed 
coope ra t i ve ly  wi th  s t a f f  o f  t h e  Technical  Communications Department o f  
Agrarian Region V I I I .  I t  has been used a t  a  number o f  a g r i c u l t u r a l  f a i r s  
and producer  meetings.  

Spec i a l  l i t e r a t u r e  was developed f o r  r e p r e s e n t a t i v e s  of t h e  Agrarian 
Bank who a t tended  t h e  Sa t ipo  workshop and a  seminar on soybean c u l t u r e  was 
p re sen t ed  f o r  t h e  d i r e c t o r  and agronomists o f  t h e  bank. Product ion c o s t  
f i g u r e s  were developed coopera t ive ly  wi th  bank personnel  and t h e  l o c a l  
product ion agent .  The r e s u l t  was t h e  i s suance  by l a t e  May 1979 o f  e i g h t  
smal l  farmer loans  f o r  soybean product ion a s  compared t o  on ly  one t h e  
prev ious  yea r .  

Continued suppor t  was extended t o  both r e sea rch  and product ion  agrono- 
mists of  t h e  soybean program throughout t h e  high s e l v a  i n  acqu i r ing  seed ,  
a g r i c u l t u r a l  chemicals ,  replacement p a r t s  and o t h e r  s u p p l i e s  and i n  ma t t e r s  
r e l a t e d  t o  seed  conserva t ion  and problem s o i l s .  Severa l  meetings and d i s -  
cuss ions  were h e l d  wi th  t h e  AID p r o j e c t  manager, t h e  n a t i o n a l  soybean 
coord ina tors  and r e p r e s e n t a t i v e s  of  government and p r i v a t e  groups regard ing  
app rop r i a t e  equipment f o r  small  soybean farmers .  



Under superv is ion  o f  INTSOY P e s t  Management S p e c i a l i s t  Michael I rwin ,  
a  superv ised  i n s e c t  con t ro l  program was organized  f o r  f o u r  a reas  of  t he  
high jungle  (Jaen,  Bagua, Tarapoto and Sa t ipo)  dur ing  h i s  TDY i n  February/ 
March. The program i s  focused on t h e  i nd iv idua l  farmer/grower and t h e  
d a t a  t o  be ga thered  i s  elementary enough s o  t h a t  t h e  growers can supe rv i se  
t h e i r  own f i e l d s .  While i n s e c t s  a r e  t h e  c u r r e n t  primary i n t e y e s t ,  t h e  
program can be expanded t o  inc lude  d i s ea se s  and weeds i n  t h e  f u t u r e  as 
growers ga in  i n  experience and confidence i n  t h e  ope ra t i on  o f  t h e  system. 
Pre l iminary  d i s cus s ions  f o r  a  p r o j e c t  t o  monitor i n s e c t  p e s t  popula t ions  
throughout t h e  season was d i scussed  with entomologis ts  a t  Bagua, Tarapoto 
and Pichanaki .  The p r o j e c t  would determine which i n s e c t s  a r e  a c t u a l  p e s t s  
i n  each a r e a ,  when each s p e c i e s  reaches maximum numbers and something about 
t h e  l i f e  h i s t o r y  of t he se  s p e c i e s .  

The soybean u t i l i z a t i o n  p o r t i o n  of t h e  p r o j e c t  cont inued i n  suppor t  o f  
t h e  i n d u s t r i a l  p roces s ing  o f  soybeans f o r  new product  development (soy 
beverage) and s o y - f o r t i f i e d  f l o u r  f o r  bread and noodles .  These a c t i v i t i e s  
a r e  cen te red  a t  t h e  I n s t i t u t e  o f  Agro- Indus t r ia l  Research (IIA) , La Molina 
Research on the  IIA soy beverage process  concent ra ted  on product  improve- 
ment u s ing  small  p rocess  modi f ica t ions .  Work has  a l s o  been i n i t i a t e d  on 
the  p repa ra t i on  o f  a  powdered soy beverage, a  spray-dry ing  process  u s ing  
t h e  b a s i c  I  IA beverage base .  Chemical eva lua t ions  and r e c o n s t i t u t i o n  pro-  
cedures  w i l l  be conducted. 

T r i a l  runs o f  commercial p roces s ing  of soy f l o u r  cont inued a t  a  Lima 
c e r e a l  p roces s ing  company. The f u l l  f a t  soy f l o u r  produced i s  subsequent ly  
being used i n  t h e  p repa ra t i on  o f  s o y - f o r t i f i e d  bread and noodles .  Research 
cont inued on bread p repa ra t i on  methods, suga r  and f a t  l e v e l s ,  water  absorp- 
t i o n  and kneading. Soy bread is  be ing  produced a t  two bake r i e s  i n  Tarapoto 
and c l o s e r  monitor ing o f  t h i s  product  i s  planned f o r  1979/80. 

S o y - f o r t i f i e d  noodle samples a r e  be ing  prepared  and eva lua t ed  f o r  
water  absorp t ion ,  t e x t u r e  and n u t r i e n t  conten t  a t  a  Lima noodle f a c t o r y .  
In  one t e s t ,  noodles f o r t i f i e d  with soy a t  15,  20, and 25 pe rcen t  were 
compared with 100 pe rcen t  wheat noodles f o r  n u t r i t i o n a l  q u a l i t i e s .  The 
pe rcen t  p r o t e i n  conten t  o f  t h e  con t ro l  (100 pe rcen t  wheat) p roduct  and 
products  f o r t i f i e d  a t  t he  l e v e l s  l i s t e d  above were 11.5,  15.7,  16.6 and 
17.4 r e s p e c t i v e l y .  This  r ep re sen t s  an i nc rease  i n  p r o t e i n  conten t  ranging 
from 35 t o  50 pe rcen t  d i r e c t l y  r e l a t e d  t o  soy f l o u r  f o r t i f i c a t i o n .  Moisture 
l e v e l s  f o r  a l l  products  averaged 10.6 pe rcen t .  Fat  conten t  ranged f r o m  
0 .7  pe rcen t  i n  t h e  con t ro l  noodles t o  4 . 4  pe rcen t  i n  t h e  25 pe rcen t  f o r t i -  
f i e d  noodles .  The in t roduc t ion  o f  s o y - f o r t i f i e d  noodles i n t o  t h e  commer- 
c i a l  market i s  a n t i c i p a t e d  l a t e r  i n  1979. 

Limited work on t h e  in-home use of soybeans was done during t h i s  r e -  
p o r t i n g  pe r iod .  The d r a f t  o f  a  Soybean Recipe Book con ta in ing  approximately 
80 r e c i p e s  was prepared .  Accordingly, a  f i n a l  e d i t e d  manuscript has  been 
completed and i t  i s  i n  t h e  process  o f  being p r i n t e d .  The f i r s t  p r i n t i n g  
w i l l  be 5,000 cop ie s ,  j o i n t l y  funded by t h e  INTSOY (USAID c o n t r a c t  p r o j e c t ) ,  
Cerea les  S. A.  ( c e r ea l  p rocess ing  company), and Nico l in i  Bros. ( f l o u r  mill 
and noodle company) . 



Objec t ive  3 .  Perform P e r i o d i c  F inanc ia l  and Economic Analyses 

During the  p e r i o d  covered by t h i s  r e p o r t  t h e  Production Economist 
cont inued wi th  t h e  a c t i v i t i e s  which had been i n i t i a t e d  dur ing  1978 concern- 
i n g  t he  c o l l e c t i o n  and a n a l y s i s  o f  information o f  t he  c o s t  o f  p roduct ion  
and l a b o r  used i n  t h e  product ion o f  soybeans. Data f o r  t he  second cropping 
season o f  1978 were analyzed and t h e  r e s u l t s  reproduced f o r  use i n  soybean 
product ion t r a i n i n g  programs, a s  guides f o r  1979 budgets ,  a s  guides f o r  
loan  l i m i t s  i n  t h e  c r e d i t  programs o f  t h e  lending  agenc ies ,  and t o  h e l p  
e s t a b l i s h  r e a l i s t i c  p r i c e  l e v e l s  by the  GOP f o r  soybean purchases  by EPSA 
f o r  t h e  soybeans o f f e r e d  f o r  s a l e  by the  farmers.  

'The management imp l i ca t i on  f o r  t h e  soybean p r o j e c t  t h a t  s t a n d s  ou t  i n  
t h i s  s tudy  i s  t h e  need t o  develop and t r a n s f e r  t o  t h e  farmers new technol -  
og i e s  t h a t  w i l l  reduce l a b o r  use  and a l s o  r e s u l t  i n  h ighe r  y i e l d s .  In-  
c reased  machinery use ,  e s p e c i a l l y  p l a n t e r s  and t h r e s h e r s ,  when p o s s i b l e  
is one answer bu t  probably more s i g n i f i c a n t  i s  the  use o f  h e r b i c i d e s ,  with 
innovat ive  methods, and reduced c o s t s ,  t o  con t ro l  weeds p l u s  t imely  and 
e f f i c i e n t  work methods i n  a l l  phases o f  product ion.  

Plans were made t o  broaden t h e  s tudy  t o  a l l  soybean product ion  a r e a s  
i n  t h e  soybean p r o j e c t  i n  1979 and t o  i n c r e a s e  t he  number of p a r t i c i p a t i n g  
farmers t o  provide a  l a r g e r  and f i rmer  base of  c o s t  and l a b o r  u se  d a t a .  

A s tudy  o f  t h e  purchases  of  soybeans by EPSA was i n i t i a t e d  and a  p re -  
l iminary  a n a l y s i s  was c a r r i e d  o u t  t o  provide  information t h a t  w i l l  be use- 
f u l  i n  t h e  improvement of  grade s t anda rds  and schedule  o f  d i scounts  and 
premiums t o  b r i n g  about a  more e q u i t a b l e  marketing system f o r  both producers  
and p roces so r s .  

Fu r the r  a t t e n t i o n  was given t o  t h e  problem o f  provid ing  soybean t h r e s h e r s  
o f  small  c apac i ty .  The soybean p r o j e c t  needs t h r e s h e r s  t o  a i d  product ion .  
The r e s u l t s  of t h e  t e s t i n g  of  t he  in te rmedia te  s i z e  t h r e s h e r  which was 
cons t ruc ted  a t  Tingo Maria were n o t  as s a t i s f a c t o r y  a s  hoped. I t  i s  planned 
t o  equip t h e  t h r e s h e r  wi th  V-Belts and p u l l e y s  and mount a  small  gas engine 
(5-7 hp) a s  an i n t e g r a l  p a r t  o f  t h e  machine. Also t h e  c lean ing  screen  
needs a d d i t i o n a l  ho les  t o  allow t h e  soybeans t o  drop through and may need 
t o  have the  shaking a c t i o n  diminished t o  l e s s e n  t h e  amount o f  beans thrown 
ove r  the  r e a r  end. These changes w i l l  al low the  t h r e s h e r  t o  be ready f o r  
t h e  h a r v e s t  season during August-October. 

Objec t ive  4 .  P r o j e c t  Evaluat ion 

A Mission Evaluat ion was performed i n  May 1978 a s  p a r t  o f  USAID's 
eva lua t ion  schedule .  Monthly meetings conducted by t h e  Mission on cu r r en t  
p r o j e c t s  s e r v e  a s  a  convenient eva lua t ion  mechanism bu t  comprehensive 
s t u d i e s ,  performed a t  l e a s t  annual ly ,  a r e  needed t o  focus on accomplish- 
ments, s h o r t f a l l s  and remedial ac t i on .  

Repeated v i s i t s  by p r o j e c t  s t a f f  t o  product ion and r e sea rch  o f f i c e s  
s e rve  t o  compare progress  i n  t h e  f i e l d  with workplan o b j e c t i v e s .  S p e c i f i c  
information i s  o f t en  ob ta ined  a t  t he  r eques t  o f  t h e  USAID P r o j e c t  Manager. 



Objec t ive  5 .  Perform In-Country T ra in ing  

Tra in ing  cont inued t o  be a focils of t h e  work o f  t h e  INTSOY team, 
e s p e c i a l l y  t h e  product ion  agronomist who helped organize  and conduct 
s e v e r a l  workshops. A soybean product ion workshop was h e l d  a t  Tarapoto 
February 20-23, with good r e p r e s e n t a t i o n  from s e v e r a l  government agenc ies .  
Demonstrations were developed t h a t  could s e rve  as  t h e  b a s i s  f o r  f u t u r e  
f i e l d  days wi th  farmers .  In  March, a s i m i l a r  workshop was he ld  a t  Sa t ipo .  
Of s p e c i a l  i n t e r e s t  was t h e  involvement o f  EPSA, t h e  government buying 
agency, and t h e  Banco Agrar io  de l  Peru. Increased  i n t e r e s t  i n  soybeans 
was shown by farmers and product ion  agents  due i n  p a r t  t o  t h e  perce ived  
t h r e a t  o f  co f f ee  r u s t  t o  t h e  l o c a l  co f f ee  crop.  A t h i r d  workshop was 
conducted Apr i l  24-26 a t  Tingo Maria. Exce l l en t  coopera t ion  was given 
by Product ion Agency and Experiment S t a t i o n  personnel  as  wel l  a s  by EPSA 
and Banco Agrario o f f i c i a l s .  

The INTSOY product ion  agronomist helped personnel  o f  Region Agrar ia  V I I I ,  
Huancayo, develop a soybean s l i d e  p r e s e n t a t i o n  t h a t  was shown a t  t h e  
Region VIII  A g r i c u l t u r a l  F a i r  May 13-20. 

The INTSOY a g r i c u l t u r a l  economist p a r t i c i p a t e d  i n  a s h o r t  course f o r  
producers  o f  soybeans a t  Tarapoto May 8 and 9,  with a p r e s e n t a t i o n  and 
d i scus s ion  o f  c o s t s  o f  producing soybeans and l a b o r  use .  

There has  been an i nc reased  i n t e r e s t  i n  promoting the  home p repa ra t i on  
of  soybeans,  a s  i n d i c a t e d  by s e v e r a l  v i s i t s  t o  IIA by i n d i v i d u a l s  wi th  
government and p r i v a t e  a f f i l i a t i o n s .  Accordingly, a Workshop-Demonstration 
course i s  being planned f o r  t h i s  J u l y .  Ten (10) people  w i l l  be i n v i t e d  t o  
a t t e n d  a t  IIA a f o u r  (4) day program on the  home p r e p a r a t i o n  o f  soybeans. 
A c ros s - sec t ion  of  people  from Minis t ry  and p r i v a t e  o rgan iza t ions  w i l l  be 
represen ted .  Various r ec ipes  covering main d i s h e s ,  d e s s e r t s ,  and soy milk 
w i l l  be inc luded .  

A t r a i n i n g  course f o r  product ion agency personnel ,  t o  be given a t  t h e  
I n s t i t u t o  Colombiana Agropecuario, Colombia from November 25 - December 14, 
1979, was coope ra t i ve ly  planned with n a t i o n a l  s t a f f ,  ICA personnel  and t h e  
INTSOY Tra in ing  O f f i c e r ,  D r .  John Santas .  D r .  Santas  and D r .  Rudolfo Vargas S .  
spen t  t h r e e  days i n  Colombia i n  Apr i l  p lanning  t h e  course fol lowed by t h r e e  
days i n  Lima f o r  wrap-up. Tra inees  have been i d e n t i f i e d  and r e s p o n s i b i l i t i e s  
f o r  implementation ass igned .  USAID/Lima w i l l  p repare  a c o n t r a c t  wi th  ICA/ 
Colombia t o  do t h e  t r a i n i n g .  

Objec t ive  6 .  Coordinate Academic and Shor t  
Term Tra in ing  i n  t h e  United S t a t e s  

Four MAA s t a f f  cont inued MS programs a t  t h e  Univers i ty  o f  Puer to  Rico 
Mayaguez Campus. D r .  Rudolfo Vargas S .  a t tended  the  Second World Soybean 
Research Conference a t  Raleigh,  North Ca ro l ina  i n  March. 

Two p r o j e c t  s t a f f  members were deputed t o  t h e  Univers i ty  o f  I l l i n o i s  
a t  Urbana-Champaign t o  p a r t i c i p a t e  i n  s h o r t  courses .  D r .  Ricardo Villamonte 
i s  a p a r t i c i p a n t  i n  "Technical and Economic Aspects o f  Soybean Production" 
May 14-August 18 and Ms. Nancy Fuentes de Jimenez i s  e n r o l l e d  i n  "Soybean 
Processing f o r  Food Uses" June 18-July 29. 



D. Adminis t ra t ion and Budget 

D r .  Thomas M. F u l l e r t o n  cont inued h i s  e x c e l l e n t  performance i n  t h e  
dua l  r o l e  o f  Soybean Agronomist and INTSOY P r i n c i p a l  Representa t ive ,  i n  
which capac i ty  he a c t s  a s  team l eade r .  H i s  r e l a t i o n s h i p s  wi th  t h e  MAA 
Coordinators  and t h e  USAID P r o j e c t  Manager have been c h a r a c t e r i z e d  by 
p ro fe s s iona l i sm and c o l l e g i a l i t y .  The team i s  backstopped a t  t he  UIUC 
campus by a qua r t e r - t ime  campus coo rd ina to r  who l i n k s  t o  t h e  team members1 
academic departments and t o  INTSOY admin i s t r a t i on .  

Summary o f  Expenditures 

Line i t em 
Nov. 77- Jan .  ' 79- 
Dec. '78 June '79 Tota l  

1. S a l a r i e s  $121,093 $ 69,611 $190,704 

2. Fr inge* 43,550 33,532 77,082 

3. I n d i r e c t  Cost 43,152 25,266 68,418 

4. Travel  and Transpor ta t ion  26,107 9,475 35,582 

5. ' A 1  lowances 65,865 29,706 95,571 

6 .  Other  D i r ec t  Costs  2,238 220 2,458 

7. Mater ia l s  6 Suppl ies  1,188 1,074 2,262 

$303,193 $168,884 $472,077 

* Inc ludes  annual premium f o r  Defense Base Cont rac tor  Act insurance  a s  
requi red .  
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Report on Soybean Research: Luis H .  Camacho 
Soybean Agronomist 

The soybean research work during t h e  f i r s t  h a l f  of 1979 has been 
developed according t o  the  p lan  proposed i n  1978. The work accomplished 
during the  r epor t ing  per iod  inc ludes  (1) s t a t i s t i c a l  eva lua t ion  of  exper i -  
mental d a t a  (2) eva lua t ion  of introduced soybean germplasm (3) eva lua t ion  
o f  y i e l d  p o t e n t i a l  o f  introduced c u l t i v a r s  compared with l o c a l  adapted 
ones ( 4 )  s e l e c t i o n  o f  promising l i n e s  i n  hybrid popula t ions  and (5) s t u d i e s  
on agronomic p r a c t i c e s  t o  increase  y i e l d .  

The information contained i n  t h i s  r epor t  comprises r e s u l t s  o f  exper i -  
ments i n i t i a t e d  i n  1978 and f i n a l i z e d  i n  1979, and experiments being 
conducted o r  t o  be e s t ab l i shed  during the  p resen t  yea r  a t  fou r  experimental 
s i t e s  o f  t h e  high jungle a rea ,  namely: Experiment S t a t i o n  E l  Porvenir  i n  
Tarapoto, Experiment S t a t i o n  Tulumayo i n  Tingo Maria, Experiment Subs ta t ion  
Huarangopampa i n  Bagua, and Experiment Subs ta t ion  Pichanaki i n  Pichanaki.  

1. Experiment S t a t i o n  E l  Porvenir  

A t  the end o f  September during the  second p l a n t i n g  season of  1978 
a  Soybean Prel iminary Observation T r i a l  (SPOT) was p lanted  a t  t h i s  
S t a t i o n .  The t r i a l  comprised 11 c u l t i v a r s  from Braz i l ,  Taiwan and t h e  
United S t a t e s  compared with the  adapted c u l t i v a r  J u p i t e r .  The r a i n f a l l  
during the  e n t i r e  growing season was only 265 mi l l imeters  which was 
i n s u f f i c i e n t .  Consequently, the seed y i e l d  was h ighly  va r i ab le  and 
r e l a t i v e l y  low f o r  a l l  c u l t i v a r s .  In s p i t e  o f  t he  high experimental 
v a r i a t i o n ,  some c u l t i v a r s  d id  show high y i e l d  p o t e n t i a l  while o the r s  
showed l i t t l e  a d a p t a b i l i t y  t o  the  environmental condi t ions  o f  the  
a rea .  The good y i e l d  performers were Braz i l i an  cul t i v a r s  IAC 73-4085, 
IAD 73-4013 and adapted c u l t i v a r  J u p i t e r  which y i e lded  from 1500 t o  
1700 kilograms p e r  hec tare .  These th ree  c u l t i v a r s  were a l s o  top 
y i e l d e r s ,  during t h e  same growing season, a t  t he  Huarangopampa sub- 
s t a t i o n  i n  Bagua. Some c u l t i v a r s  with in termedia te  y i e l d  p o t e n t i a l  
i n  t h i s  experiment have o t h e r  agronomic t r a i t s  which could be o f  value 
i n  hybr id iza t ion  programs i n  t r o p i c a l  reg ions ;  such case i s  found i n  
v a r i e t y  Acc 2120 from Taiwan which flowers r e l a t i v e l y  l a t e  a t  t h i s  
l a t i t u d e  (46 days a f t e r  p lan t ing)  and reaches matur i ty  wi th in  a  r e l a -  
t i v e l y  s h o r t  per iod  of  time (100 days from p l a n t i n g ) .  This  charac ter -  
i s t i c  could be used t o  develop through hybr id i za t ion  and s e l e c t i o n ,  
l i n e s  with vigorous and long vegeta t ive  growth but  of  s h o r t  repro-  
duct ive growth which could make b e t t e r  use of  the  s h o r t  r a iny  seasons 
of  t he  t r o p i c a l  environments. A hybr id i za t ion  program using c u l t i v a r  
Acc 2120 has already been s t a r t e d  a t  the  E l  Porvenir  S t a t i o n  i n  an 
e f f o r t  t o  develop t h i s  type o f  soybean ma te r i a l s .  

During the  f i r s t  growing season of 1979, which s t a r t e d  i n  March, 
t he  fol lowing experiments were p l an ted  a t  t he  E l  Porvenir  S t a t i o n :  
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-- The I n t e r n a t i o n a l  Soybean Variety Experiment (ISVEX) 
with 16 t r o p i c a l  c u l t i v a r s .  

-- The Soybean Prel iminary Observation T r i a l  (SPOT) s i m i l a r  
t o  the SPOT conducted i n  1978. 

-- Uniform Yield Experiment (WE) with c u l t i v a r s  s e l e c t e d  
f o r  y i e l d  performance i n  coas t  and jungle a reas .  

-- Experiment t o  s tudy agronomic t r a i t s  i n  a  group o f  196 
germplasm in t roduc t ions .  

-- Experiment t o  s e l e c t  promising l i n e s  i n  a  group o f  287 
hybrid populat ions i n  the  F5 generat ion.  

-- Experiment t o  screen  c u l t i v a r s  f o r  t o l e rance  t o  Iron 
Chlorosis  

--  Experiment t o  compare the  performance o f  t h ree  l o c a l  soy- 
bean inoculants  with th ree  imported ones.  

A t  the  time of w r i t i n g  t h i s  r epor t  the  above mentioned experiments 
had no t  been harves ted  bu t  a l l  r e l evan t  da t a  on p l a n t  growth had a l -  
ready been recorded. Harvest i s  expected t o  commence i n  e a r l y  June 
and be terminated i n  mid-July. 

I t  is  a n t i c i p a t e d  t h a t  from 60 t o  80 promising l i n e s  w i l l  be 
s e l e c t e d  from the  germplasm and hybrid populat ions which w i l l  then be 
t e s t e d  i n  pre l iminary  y i e l d  t r i a l s .  These t r i a l s  w i l l  begin a t  E l  Porvenir  
S ' ta t ion during the  second growing season of  1979 and a t  o t h e r  exper i -  
mental s i t e s  of  t h e  high jungle a rea  i n  1980. Since such t r i a l s  w i l l  
be composed o f  new l i n e s  developed by t h e  p r o j e c t  f o r  t he  s p e c i f i c  
condi t ions  o f  the high jungle o f  Peru, a  g r e a t  deal  o f  importance i s  
a t t ached  t o  them. 

The experiment an r eac t ion  i r o n  ch lo ros i s  is  being conducted n e a r  
the  Experiment S ta t ion  i n  a  farm with high pH s o i l .  Cu l t iva r s  found 
t o l e r a n t  w i l l  be used on the  breeding program t o  incorpora te  t h i s  t r a i t  
i n t o  otherwise improved c u l t i v a r s .  Prel iminary f indings  o f  t h i s  t r i a l  
were presented  i n  the  1978 annual r epor t .  

The experiment on soybean inoculants  was e s t a b l i s h e d  t o  compare 
t h r e e  s t r a i n s  o f  rhizobium of  the  Ih ive r s idad  de San Marcos of Lima 
with th ree  commercial imported brands; t h e  same experiment w i l l  be 
e s t a b l i s h e d  t h i s  year  i n  o t h e r  high jungle s i t e s .  

2 .  Experiment S t a t i o n  Tulumayo 

The r e s u l t s  o f  two experiments on agronomic p r a c t i c e s  conducted 
l a s t  year  were no t  ava i l ab le  a t  the  time of  wr i t i ng  the  annual 
r epor t  o f  1978. The following a r e  t h e  r e s u l t s  of  these  experiments : 



a .  PK f e r t i l i z a t i o n  and Rhi zobium Inocula t ion  

A s  repor ted  i n  1978, t h i s  experiment cons is ted  o f  a  f a c t o r i a l  
arrangement of t h ree  l e v e l s  o f  phosphorus (0, 50, 100 kg/ha P  0  ) ,  

2 5  th ree  l e v e l s  o f  potassium (0, 30, 60 kg/ha K 0) and t h r e e  l e v e l s  
of  inocula t ion  app l i ed  t o  the  seed (0,  200, 300 g/50 kg o f  seed) .  
A s t a t i s t i c a l  ana lys i s  was made t o  determine the e f f e c t  o f  t h e  
th ree  f a c t o r s  and t h e i r  i n t e r a c t i o n s  on y i e l d  and o t h e r  growth 
t r a i t s .  The ana lys i s  showed t h a t  phosphorus alone o r  i n  a s soc ia t ion  
with t h e  o t h e r  two f a c t o r s  d i d  n o t  have a  s i g n i f i c a n t  e f f e c t  on 
y i e l d .  Potassium and rhizobium had a  s i g n i f i c a n t  e f f e c t  on y i e l d  
but  the  e f f e c t  o f  one was dependent upon t h e  e f f e c t  o f  the  o t h e r ;  
low l e v e l s  o f  i nocu la t ion  tended t o  inc rease  y i e l d  i n  t h e  presence 
o f  high l e v e l s  o f  potassium while  high inocu la t ion  l e v e l s  d i d  
b e t t e r  i n  combination with low potassium l e v e l s .  The experiment 
w i l l  be repeated i n  1979 i n  o rde r  t o  ob ta in  more information on 
these  i n t e r r e l a t i o n s h i p s .  

b. Sowing Methods and P lan t  Density 

A s  explained i n  t h e  1978 r e p o r t ,  t h i s  experiment was c a r r i e d  
out  t o  compare two methods o f  sowing - s t i c k  o r  tacarpo  and row 
o r  co la  de buey - with f i v e  p l a n t  d e n s i t i e s  namely, 166,600, 
250,000, 333,300, 416,600 and 500,000 p l a n t s  p e r  hec ta re  wi th in  
each sowing method. A s p l i t  p l o t  design and c u l t i v a r  J u p i t e r  
were used i n  t h i s  experiment. The pre l iminary  r e s u l t s  i nd ica t ed  
t h a t  t he  two sowing methods performed about equal ly .  A p l a n t  
populat ion of 333,300 p l a n t s  p e r  hec ta re  produced h igher  y i e l d s  
but  i t s  d i f f e rence  wi th  the  o t h e r  p l a n t  populat ions was not  s t a t -  
i s t i c a l l y  s i g n i f i c a n t .  The same experiments w i l l  be p l an ted  again 
i n  June 1979. 

The following experiments w i l l  be p lanted  a t  Tulumayo during 
the  growing season o f  1979: 

--Experiment ISVEX with 16 t r o p i c a l  c u l t i v a r s  provided by 
INTSOY 

--Experiment SPOT with t r o p i c a l  c u l t i v a r s  provided by INTSOY 

--Uniform Yield Experiment (WE) with cul t i v a r s  s e l e c t e d  f o r  
y i e l d  performance i n  coas t  and jungle a reas .  

--Preliminary Yield Experiment with l i n e s  s e l e c t e d  a t  Tulumayo 
S t a t i o n  i n  1978 (see 1978 annual r epor t )  

--Experiment t o  compare the  performance of  t h r e e  l o c a l  soybean 
inoculants  with th ree  imported ones 

--Experiment t o  compare PK f e r t i l i z a t i o n  i n  combination wi th  
rhizobium inocula t ion .  

--Experiment t o  s tudy two methods o f  sowing i n  combination with 
f i v e  p l a n t  populat ions.  

Soybean inoculant  URBANA from Urbana Laboratories ,  USA. 



3. Experiment Subs t a t i on  Huarangopampa 

In t h e  Jaen/Bagua reg ion  t h e  commercial soybean p l a n t i n g  fol lows 
t h e  r i c e  p l a n t i n g .  Experimental .soybean p l a n t i n g s  a r e  a l s o  e s t a b l i s h e d  
fol lowing t h e  experimental  r i c e  h a r v e s t .  Two soybean experiments ,  one 
SPOT and one ISVEX were p l an t ed  i n  September 1978 and harves ted  i n  
January 1979. The experimental  r e s u l t s ,  which were no t  inc luded  i n  
t h e  19 78 annual r e p o r t ,  were as  fo 1 lows : 

a .  Soybean Prel iminary Observation T r i a l  (SPOT) 

This experiment was t h e  same c a r r i e d  o u t  a t  E l  Porveni r  S t a t i o n  
dur ing  t h e  second growing season of 1978. I t  comprised 11 c u l t i -  
vars  compared wi th  c u l t i v a r  J u p i t e r .  A t  Huarangopampa t h e  y i e l d s  
of t h i s  experiment were extremely good. C u l t i v a r  Dowling was t h e  
lowest y i e l d e r  wi th  2,400 kilograms p e r  h e c t a r e ,  while  c u l t i v a r  
J u p i t e r  was t h e  h i g h e s t  y i e l d e r  wi th  4,600 kilograms p e r  h e c t a r e .  
C u l t i v a r s  IAC-734-13 and IAC-734085 from B r a z i l ,  which were good 
y i e l d e r s  a t  E l  Porveni r  S t a t i o n ,  a l s o  showed high y i e l d  p o t e n t i a l  
a t  Huarangopampa. This  t r e n d  i n d i c a t e s  t h e  p o s s i b i l i t y  o f  adapt ing  
some Braz i l i an  c u l t i v a r s  t o  commercial c u l t i v a t i o n  i n  t h e  high 
jungle  a r e a  o f  Peru.  

b. I n t e r n a t i o n a l  Soybean Var ie ty  Evalua t ion  Experiment (ISVEX) 

This experiment comprised 16 t r o p i c a l  c u l t i v a r s  and i t  was 
s i m i l a r  t o  t h e  ISVEX t r i a l s  p l a n t e d  i n  Tulumayo and E l  Porveni r  
i n  1978. In  Huarangopampa t h e  experiment was harves ted  i n  January 
1979. C u l t i v a r s  Improved Pe l i can  and Nacional were used as  l o c a l  
checks.  I n  s p i t e  o f  t h e  supplementary i r r i g a t i o n  provided ,  t h e  
y i e l d s  ob t a ined  i n  t h i s  experiment were no t  a s  good a s  t h e  ones 
of  t h e  SPOT experiment due i n  p a r t  t o  unfavorable  s o i l  condi t ions  
and i n  p a r t  t o  low y i e l d  p o t e n t i a l  o f  some c u l t i v a r s .  One of  t h e  
lowest y i e l d i n g  c u l t i v a r s  was Nacional,  t h e  l o c a l  check f r o m  Peru, 
wi th  1300 kilograms p e r  h e c t a r e .  The h i g h e s t  y i e l d i n g  c u l t i v a r s  
were Boss ie r  o f  US and Tumir from Colombia, wi th  2900 and 2800 
kilograms p e r  h e c t a r e  r e s p e c t i v e l y .  

The experiments t o  be p l a n t e d  dur ing  t h e  nex t  growing season 
i n  September of  1979 inc lude  t h e  fol lowing:  

--Experiment ISVEX with 16 t r o p i c a l  c u l t i v a r s  provided by 
INTSOY 

--Uniform Yie ld  Experiment (WE) wi th  c u l t i v a r s  s e l e c t e d  
f o r  y i e l d  performance i n  c o a s t  and jungle  a r e a s .  

- -Pre l iminary  Yield Experiment with new soybean l i n e s  provided 
by t h e  INTSOY P r o j e c t  

--Experiment t o  compare PK f e r t i l i z a t i o n  i n  combination with 
r h i  zobium i n o c u l a t i o n .  

--Experiment t o  compare t h e  performance o f  l o c a l  and imported 
soybean inocu lan t s .  



4.  Experiment Subs t a t i on  Pichanaki 

The lack  o f  adequate experimental  ground i n  t h i s  Subs t a t i on  
makes i t  d i f f i c u l t  t o  ob t a in  r e l i a b l e  experimental  d a t a .  An ISVEX 
t r i a l  p l an t ed  i n  1978 i n  a  p r i v a t e  farm was a f f e c t e d  by drought  and 
d i f f i c i e n t  weed c o n t r o l .  In  a d d i t i o n ,  t h e  c u l t i v a r s  used were more 
adapted t o  temperate than  t o  t r o p i c a l  cond i t i ons  and t h e i r  y i e l d  and 
p l a n t  growth were consequently poor .  C u l t i v a r s  J u p i t e r ,  Nacional and 
Improved Pe l i can  used a s  l o c a l  checks developed r e l a t i v e l y  good growth 
b u t  y i e l d s  were n o t  s a t i s f a c t o r y .  Some o f  t h e  l e s s  adapted c u l t i v a r s  
y i e l d e d  700 ki lograms p e r  h e c t a r e  and grew only from 14 t o  20 c e n t i -  
meters  i n  h e i g h t .  

In  March 1979 ano the r  ISVEX comprising t r o p i c a l  c u l t i v a r s  was 
p l a n t e d  a t  t h i s  Subs t a t i on .  A t  t h e  t ime o f  w r i t i n g  t h i s  r e p o r t  t h e  
experiment was two months o l d  and t h e  c u l t i v a r s  were going through 
t h e  s t a g e  o f  pod f i l l i n g .  

An experiment on p l a n t i n g  d a t e s  was a l s o  e s t a b l i s h e d  i n  1979, 
s i n c e  t h e r e  seems t o  be a  confusion a s  t o  what should  be t h e  most 
app rop r i a t e  p l a n t i n g  p e r i o d  i n  t h e  a r ea .  The obse rva t ions  s o  f a r  
recorded i n  t h i s  experiment i n d i c a t e  t h a t  p l a n t i n g s  from mid-February 
t o  mid-March would s t a n d  a  b e t t e r  chance o f  r e c e i v i n g  s u f f i c i e n t  
r a i n f a l l  t o  promote s a t i s f a c t o r y  p l a n t  growth and seed  y i e l d  than  
e a r l i e r  o r  l a t e r  p l a n t i n g s .  

5. Ass i s t ance  t o  Soybean Programs i n  t h e  Coas ta l  Region. 

Although t h e  r e s p o n s i b i l i t y  o f  t h e  p r o j e c t  concerns t h e  high 
jungle  a r e a ,  a  minor r e l a t i o n s h i p  has been developed wi th  soybean 
programs o f  Experiment S t a t i o n s  i n  t h e  c o a s t a l  a r e a  such a s  La Molina 
i n  Lima, V i s t a  F l o r i d a  i n  Chiclayo and S u l l a n a  i n  Su l l ana .  The i n t e r -  
a c t i o n s  w i th  t he se  S t a t i o n s  have been mainly i n  terms of seed  supply 
f o r  experimental  purposes .  The c o a s t a l  reg ion  has i n  t u r n  provided 
some f r e s h  s eed  f o r  mid-year p l a n t i n g s  i n  t h e  s e l v a  a r e a .  



Report on Technology Transfer:  Thomas M. Fullerton 
Soybean Agronomist 

GENERAL : 

Technology t r a n s f e r  e f f o r t s  were concentrated i n  Agrarian Regions V I I ,  VIII 
and X I  f o r  the  time period covered by t h i s  r epor t .  Pr incipal  a c t i v i t i e s  in-  
cluded: 

- Organization and p a r t i ~ i p a t i o n ~ i n  soybean workshops f o r  s e c t o r i s t a s  i n  
Tarapoto, Satipo and Tingo Maria. 

- Conducting farmer s h o r t  courses i n  soybean production and f i e l d  days 
i n  Tarapoto and Sat ipo.  

- Establishment o f  30 f i e l d  demonstrations concerned with comparisons of  
soybean management pmcudures. 

- Dist r ibut ion of seed, Rhizobium and o t h e r  materials  t o  40 production 
agents and s e c t o r i s t a s  i n  support o f  on-farm demonstration programs. 

A l l  a c t i v i t i e s  were ca r r i ed  ou t  i n  col labora t ion with Ministry of  Agriculture 
and Food (MAA) personnel.  Preparations a r e  current ly  i n  progress f o r  s i m i l a r  
p ro jec t s  i n  t h e  Jaen/Bagua region. 

ACTIVITIES TO DATE: 

1. Workshops - Under the  d i rec t ion  of pmductjon agents, '  farmer contact  with 
the  MAA i s  maintained through s e c t o r i s t a s .  The s e c t o r i s t a  has a va r ie ty  
o f  r e s p o n s i b i l i t i e s  including technology t r a n s f e r .  Regional soybean work- 
shops f o r  s e c t o r i s t a s  were organized j u s t  p r i o r  t o  the  p lant ing seasons i n  
Tarapoto (Feb. 20-22), Satipo (March 11-13) and Tingo Maria (April 24-26). 
A l imi ted  number o f  farmers were inv i t ed  t o  a t tend each o f  t h e  workshops. 

The main purpose o f  the  workshops was t o  provide an opportunity f o r  sec-  
t o r i s t a s  t o  exchange information with respect  t o  soybean production and 
re la ted  matters .  Spec i f i c  object ives  were as follows : 

a. Define and assign p r i o r i t i e s  r e l a t e d  t o  soya production and 
marketing; discuss solut ions  o r  a l t e r n a t i v e s  t o  cons t ra in t s  
which prevent achievement o f  goals es tabl ished i n  the  PIDES 3 

plan of operat ion.  

b. Determine sources o f  information f o r  the  development o f  production 
guidelines f o r  soybeans according t o  area  conditions and producer 
circumstances . 

Ingenieros Agronomos 
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c .  Review s e r v i c e s  o f f e r e d  by s e v e r a l  government agenc ies  i n  r e l a -  
t i o n  t o  t h e  needs o f  soybean producers;  improve coord ina t ion  
between t h e  s e c t o r  and t h e s e  o f f i c e s .  

d .  Discuss methods and m a t e r i a l s  necessary  t o  conduct e f f e c t i v e  
ex tens ion  programs i n  t h e  s e c t o r .  

e .  E s t a b l i s h  demonstration p l o t s  a s  a means o f  becoming f a m i l i a r  
wi th  o r  t e s t i n g  new p r a c t i c e s  and a s  an e x e r c i s e  i n  p r e p a r a t i o n  
f o r  p roducer  s h o r t  courses  and f i e l d  days.  

The same format was followed i n  t h e  t h r e e  workshops. B r i e f l y ,  a 
roundtab le  d i s cus s ion  involv ing  s e c t o r i s t a s  and farmers  was h e l d  
fol lowing i n i t i a t i o n  ceremonies. Topics covered inc luded  product ion-  
p r a c t i c e s ,  c r e d i t  and c o s t s ,  marketing and government s e r v i c e s  o f f e r e d  
t o  producers .  The d i scus s ion  provided a b a s i s  f o r  t h e  development of 
ques t i ons  dur ing  t h e  second s e s s i o n  f o r  subsequent p r e s e n t a t i o n  t o  a 
panel  o f  r e p r e s e n t a t i v e s  from va r ious  o f f i c e s  o f  t h e  a g r i c u l t u r a l  sec-  
t o r .  

P a n e l i s t s  were i n v i t e d  from the  Agrarian Bank EPSA,' t h e  Agrar ian 
Zone and reg iona l  experiment s t a t i o n s  o f  INIA? f o r  t h e  t h i r d  s e s s ion .  
Other  e n t i t i e s  r ep re sen t ed  were S E N A M A ~  (Tarapoto) and t h e  experiment 
s t a t i o n  o f  t h e  Cent ra l  Nat ional  Un ive r s i t y  o f  Peru (Sa t ipo ) .  I t  was 
common t o  have from two t o  f o u r  persons  o f f i c i a l l y  des igna ted  as  pane l -  
ists f o r  each o f  t h e  agenc ies  involved.  Most p a n e l i s t s  choose t o  a t t e n d  
s e v e r a l  s e s s i o n s  o f  a workshop. 

Quest ions prepared  f o r  t h e  panel  r e f l e c t e d  p r i o r i t i e s  o f  concern i n  a 
number o f  a r ea s  r e l a t e d  t o  soybean product ion and market ing.  The r e s -  
p o n s i b i l i t i e s  o f  t h e  e n t i t i e s  r ep re sen t ed  were de f ined  by p a n e l i s t s  as 
wel l  a s  t h e  l i m i t a t i o n s  they  faced  i n  c a r r y i n g  o u t  t he se  func t ions  f o r  
t h e  ensuing soybean campaign. Commitments were made dur ing  t h e  work- 
shops by I N I A  personnel  t o  develop gu ide l ines  f o r  soybean product ion  
and t o  sponsor  f i e l d  days f o r  s e c t o r i s t a s .  

Most s e c t o r i s t a s  o f  t he  s e l v a  a l t a  have had l i t t l e  exper ience  with soya.  
On-farm demonstrat ions were recommended a s  an ex tens ion  technique f o r  
t h e  i n t r o d u c t i o n  o f  soya t o  farmers unfami l ia r  wi th  t h i s  crop and t o  
compare improved management p r a c t i c e s  with t r a d i t i o n a l  p rocedures .  
F i e l d  p l o t  e x e r c i s e s  would a l s o  provide  an oppor tun i ty  f o r  both s ec -  
t o r i s t a s  and producers  t o  gain exper ience  with soya.  However, l ack  
o f  funds f o r  purchase o f  m a t e r i a l s  t o  conduct f i e l d  work has  prevented  
a s e r i o u s  e f f o r t  o f  t h i s  n a t u r e .  

Sess ion  f o u r  c o n s i s t e d  of  a d i s cus s ion  on app rop r i a t e  methods and 
m a t e r i a l s  necessary  t o  conduct an e f f e c t i v e  ex tens ion  soybean program. 
The use  o f  f i e l d  demonstrat ions was emphasized i n  t h e  d i s cus s ion .  A 
l i s t  o f  suggested demonstrat ions i n  soybean management t o g e t h e r  wi th  
f i e l d  p l a n s  and i n s t r u c t i o n s  were d i s t r i b u t e d .  Mater ia l s  i nc lud ing  

Empresa ~ G b l i c a  de S e r v i c i o s  Agropecuarios 
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u n i t s  o f  t en  1 kg packages o f  seed ,  225 g o f  Rhizobium, a  "touch-on" 
he rb i c ide  a p p l i c a t o r ,  he rb i c ides  and o t h e r  i tems f o r  t he  development 
o f  demonstration programs on r e t u r n  t o  t he  s e c t o r  were a l s o  d i s t r i b u t e d .  

The es tab l i shment  of  demonstration p l o t s  was scheduled f o r  t h e  l a s t  
day of t h e  workshops. Other  a c t i v i t i e s  were c a r r i e d  o u t  i n  Sa t ipo  
and Tingo Maria due t o  r a i n .  In  Tarapoto, t e n  demonstrations were 
seeded by s e c t o r i s t a s  and producers i n  o r d e r  t o  observe d i f f e r e n c e s  
i n  soybean management r e l a t e d  t o  f e r t i l i z e r  use ,  seed  inocu la t ion  ( 2 )  , 
seed  t rea tment  with fungic ide ,  methods o f  seeding ,  seed  depth,  p l a n t  
popula t ion ,  weed con t ro l  (2) and v a r i e t i e s .  

The same demonstrations were l a t e r  p l an ted  i n  Sa t ipo  and Tingo ~ a r l a  
fol lowing an improvement i n  weather condi t ions .  In  each o f  t h e  t h r e e  
l o c a t i o n s ,  s e c t o r i s t a s  and producers  were i n s t r u c t e d  i n  t h e  use o f  
Rhi zobium, he rb i c ide  a p p l i c a t i o n ,  methods o f  seeding and o t h e r  techniques.  

The workshops were considered a  success .  General ly ,  each o f  t h e  objec-  
t i v e s  l i s t e d  above were accomplished. Minis t r y  e f f o r t s  t o  promote soybean 
product ion i n  t he  h igh  s e l v a  were pub l i c i zed  through a t tendance  o f  
farmers and the  var ious  agency o f f i c i a l s  a s  wel l  a s  r ad io  broadcas ts  
and newspaper a r t i c l e s  generated a s  a  r e s u l t  o f  t h e  meetings. Most 
important ,  p a r t i c i p a n t s  were b e t t e r  prepared t o  advise producers  on 
both t e c h n i c a l  and commercial a spec t s  o f  soybean product ion on r e t u r n  
t o  t he  s e c t o r .  

2. Shor t  courses /F ie ld  days - Combination s h o r t  courses  and f i e l d  days 
f o r  producers  were organized i n  Tarapoto (May 9-10) and S a t i p o  
(May 30-31). The f i r s t  day o f  t he  meetings was u t i l i z e d  f o r  l e c t u r e s  
on soybean c u l t u r a l  procedures ,  p l a n t  p r o t e c t i o n  and o t h e r  t o p i c s .  
Demonstration p l o t s  e s t a b l i s h e d  dur ing  t h e  workshops were toured  t h e  
fol lowing morning. Seed t reatment  with Rhizobiwn and a  fung ic ide ,  
he rb i c ide  app l i ca t ion  techniques and methods o f  seeding  were demon- 
s t r a t e d  f o r  farmers a s  a  p a r t  o f  t h e  f i e l d  a c t i v i t i e s .  

Ingenieros  ~gr6nomos from t h e  Agrarian Zones and INIA served  a s  l e c t -  
u r e r s  f o r  t h e  s h o r t  courses .  Members o f  t h e  INTSOY P r o j e c t  a l s o  p re -  
s en ted  l e c t u r e s .  Attendance was good both i n  Tarapoto and Sa t ipo .  
Farmer i n t e r e s t  was r e f l e c t e d  through s t r o n g  p a r t i c i p a t i o n  i n  d i s -  
cuss ions  and question/answer s e s s i o n s  fol lowing l e c t u r e s  and i n  t h e  
f i e l d .  

Severa l  ag ra r i an  reg ion ,  ag ra r i an  zone, product ion agency and expe r i  - 
ment s t a t i o n  d i r e c t o r s  o f  a r eas  where the  workshops and s h o r t  courses/ 
f i e l d  days were he ld  p a r t i c i p a t e d  i n  a l l  o r  p a r t  o f  t hese  events .  Much 
o f  t he  success  o f  t h e  meetings can be a t t r i b u t e d  t o  t h e  enthusiasm and 
suppor t  extended by these  o f f i c i a l s .  Exce l len t  cooperat ion was r e -  
ceived from t h e  A I D  p r o j e c t  manager and n a t i o n a l  soybean program 
coord ina tors  i n  organiz ing  both the  workshops and s h o r t  co i i r s e s / f i e ld  
days. 

3 .  MISCELLANEOUS - L i t e r a t u r e  on product ion and u t i  li za t ion  o f  soybeans 
was provided t o  COPERHOLTA, the  Swiss Technical Cooperation Program, 
the  North Caro l ina  S t a t e  lJniversity/AID Tropica l  S o i l s  P r o j e c t ,  t h e  



Agrarian Bank o f  Sa t ipo  , t he  Technical Communication Departments o f  
Agrarian Region VIII and the  Ministry i n  Lima, I n s t i t u t o  Peruano de 
Fomento Educative (IPFE) and the  Centro de InvestigaciGn y Promocibn 
Popularm (CENDIPP) . 
Photography i n  soybean f i e l d s  was continued over  the  p a s t  semester .  
A l a r g e  number o f  s l i d e s  were loaned f o r  dup l i ca t ion  t o  M r .  Fred Van Sluys,  
Rural S o c i o l o g i s t ,  i n  support  o f  COPERHOLTA extension e f f o r t s  i n  the  
Huallaga Valley. A seminar on weed control  i n  soybeans was presented  
a t  t he  reques t  o f  M r .  Ben Mensink of COPERHOLTA f o r  Minis t ry  personnel 
involved i n  soybean production through t h e  Model Farms Program. A 
cooperat ive p r o j e c t  t o  demonstrate he rb ic ide  app l i ca t ion  methods has 
been i n i t i a t e d .  

A s l i d e  s e r i e s  and recorded t e x t  with change s i g n a l s  and music back- 
ground on soybean product ion was developed with Ing. Oswaldo ~ s e n z  o f  
t he  Technical Communications Department o f  Agrarian Region VI I I .  The 
s e r i e s  was shown continuously during the.  Region VIII Agr icul tura l  F a i r  
i n  Huancayo. Photographic paper  was a l s o  provided. Large black and 
white photos of  soya p l a n t s  i n  various growth s t ages  taken by 
S r .  ~ e d n  PiXa were displayed.  The soya e x h i b i t  was one o f  s eve ra l  
h i g h l i g h t s  o f  t h e  f a i r  fea tured  on na t iona l  t e l e v i s i o n  (Channel 7 - 
Peru Vis ion) .  The s l i d e  s e r i e s  has a l s o  been used f o r  producer meet- 
ings  i n  Pichinaki  and Sat ipo .  The s l i d e s  and o t h e r  e x h i b i t  ma te r i a l s  
a r e  programmed f o r  use i n  ag ra r i an  f a i r s  o f  t he  se lva .  

Several  Agrarian Bank r ep resen ta t ives  a t tended most s e s s ions  of  t he  
workshop i n  Sa t ipo .  Subsequently, l i t e r a t u r e  was made ava i l ab le  t o  
the  bank a t  t h e  reques t  o f  these  o f f i c i a l s .  A seminar on soybean 
cu l tu re  was presented  f o r  the  d i r e c t o r  and agronomists o f  t h e  bank. 
Ing . Antonino Lermo, Production Agent o f  Sa t ipo ,  developed product ion 
cos t s  with bank personnel .  A t o t a l  o f  e i g h t  soybean loans had been 
extended t o  small farmers by l a t e  May a s  compared t o  one f o r  t he  pre-  
vious growing season. 

A rad io  campaign f o r  the promotion o f  soybeans was conducted i n  Sa t ipo .  
Br ief  announcements on soybean management t i p s ,  home u t i l i z a t i o n  and 
n u t r i t i o n  o f  soybeans and minis t ry  s e r v i c e s  ava i l ab le  t o  soybean pro- 
ducers were developed with Ing. Lermo. Each t o p i c  was broadcast  t h ree  
times d a i l y  ove r  a two week per iod  o f  time. Response t o  the  announce- 
ments was r e f l e c t e d  through a l a rge  number o f  farmer reques ts  f o r  seed 
from t h e  Sa t ipo  Production Agency which was unavai lab le .  

An interview on the  soybean p r o j e c t  was taped i n  Tarapoto. I t  was 
broadcast  a s  a p a r t  o f  programs c a l l e d  "Agropecuario" and "Agroimagen" 
o f  Radio Tropical  i n  e a r l y  May. 
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P a r t i c i p a t e d  with Ing. Dario Maldonado o f  t h e  E l  Porvenir  Experiment 
S t a t i o n  (Tarapoto) i n  the  design and establ ishment  o f  a f i e l d  exper i -  
ment on weed con t ro l .  The t e s t  involved minimal r a t e s  o f  Roundup 
(glyphosate) f o r  cont ro l  o r  i n h i b i t i o n  o f  nutsedge (cyperus rotundus L . ) .  
Ground cover by the  weed was permit ted t o  develop a f t e r  s o i l  prepara-  
t i o n .  Soybeans were seeded following app l i ca t ion  of t he  he rb ic ide .  
The t e s t  was confounded through l a t e  germination o f  the soybeans re-  
s u l  t i n g  from inadequate s o i l  moisture.  Harvest i s  cu r ren t ly  i n  progress .  



Continued suppo r t  was extended t o  bo th  r e s e a r c h  and p roduc t i on  agron- 
omis t s  o f  t h e  soybean program throughout  t h e  h igh  s e l v a  i n  a c q u i r i n g  
s eed ,  a g r i c u l t u r a l  chemica l s ,  replacement  p a r t s  and o t h e r  s u p p l i e s  and 
i n  m a t t e r s  r e l a t e d  t o  s e e d  conse rva t i on  and problem s o i l s .  Seve ra l  
meetings and d i s cus s ions  were h e l d  wi th  t h e  AID p r o j e c t  manager, t h e  
n a t i o n a l  soybean coo rd ina to r s  and r e p r e s e n t a t i v e s  o f  government and 
p r i v a t e  groups r ega rd ing  a p p r o p r i a t e  equipment f o r  smal l  soybean 
fa rmers .  

PROJECT EVALUATION ACTIVITIES : 

Long-term and immediate o b j e c t i v e s  of t h e  AID/MAA soybean p r o j e c t  a r e  
p r e s e n t e d  annua l l y  i n  t h e  form o f  an o p e r a t i o n a l  p l a n  by t h e  n a t i o n a l  
soybean c o o r d i n a t o r s .  Product ion and r e s e a r c h  a c t i v i t i e s ,  pe r sonne l  l i s t s ,  
equipment purchases  and d i s t r i b u t i o n ,  f i nanc ing  and o t h e r  a s p e c t s  o f  t h e  
program a r e  a l s o  de sc r i bed  i n  t h e  p l a n .  INTSOY t e c h n i c i a n s  p a r t i c i p a t e  
wi th  both Lima and s e l v a  c o u n t e r p a r t s  i n  t h e  development o f  p r o j e c t  p l a n s .  
Suggested mod i f i c a t i ons  o f  t h e  f i n a l  d r a f t  of  t h e  p l a n  were p r epa red  f o r  
t h e  A I D  p r o j e c t  manager. 

Informat ion concerning p rog re s s  o r  problems encountered by agronomists  
of t h e  program i n  ach i ev ing  goa l s  is  ob t a ined  con t inuous ly  through 
f r e q u e n t  v i s i t s  t o  t h e  s e l v a .  The i n fo rma t ion  i s  made a v a i l a b l e  t o  t h e  
p r o j e c t  manager and n a t i o n a l  c o o r d i n a t o r s  f o r  p r o j e c t  e v a l u a t i o n  purposes .  

TRAINING: 

Lec tures  on weed c o n t r o l  and technology t r a n s f e r  were p r e s e n t e d  i n  t h e  
workshops and s h o r t  courses  de sc r i bed  above. T ra in ing  was a l s o  extended 
through d i r e c t  p a r t i c i p a t i o n  wi th  Ing.  Agronomos, s e c t o r i s t a s  and producers  
i n  t h e  e s t ab l i shmen t  and subsequent  e v a l u a t i o n  of r e s ea r ch  and demonstra- 
t i o n  p l o t s .  Cooperated w i t h  t h e  A I D  p r o j e c t  manager and n a t i o n a l  soybean 
coo rd ina to r s  i n  cand ida te  s e l e c t i o n  and o t h e r  f u n c t i o n s  r e l a t e d  t o  i n t e r -  
n a t i o n a l  t r a i n i n g .  

PROJECTED ACTIVITIES : 

A r e g i o n a l  soybean workshop f o r  s e c t o r i s t a s  w i l l  b e  h e l d  i n  Jaen  dur ing  
t h e  l a s t  week o f  J u l y .  Producer  s h o r t  courses  and f i e l d  days a r e  t e n t a -  
t i v e l y  scheduled  f o r  August and October i n  Tingo ~ a r r a  and Jaen ,  r e s p e c t i v e l y .  
Cons iderab le  in format ion  on soybean produc t ion  and r e l a t e d  a s p e c t s  has  been 
c o l l e c t e d  t o  d a t e  dur ing  workshops through q u e s t i o n n a i r e s  and pane l  d i s -  
cu s s ions .  The in format ion  w i l l  be condensed and i n t e r p r e t e d  o v e r  t h e  coming 
months. 

4 
P a r t i c i p a t i o n  w i th  r e s ea r ch  c o u n t e r p a r t s  o f  Tingo Maria and Huarangopampas 
i n  weed c o n t r o l  a r e  p r o j e c t e d  dur ing  t h e  r e s p e c t i v e  p l a n t i n g  s ea sons .  A 
con t inued  adv isory  r o l e  i s  a n t i c i p a t e d  f o r  p r o j e c t  pe rsonne l  invo lved  i n  
s eed  conse rva t i on  and problem s o i l s  s t u d i e s .  

Product ion agen t s  o f  t h e  soybean p r o j e c t  w i l l  b e  encouraged t o  conduct 
ex t ens ion  meetings similar t o  t h o s e  d e s c r i b e d  above through b e t t e r  coord ina-  
t i o n  and suppo r t  from Lima. Technology t r a n s f e r  m a t e r i a l s  w i l l  b e  p rov ided  
t o  t he se  agen ts  a s  they a r e  developed. Supp l i e s  such a s  f e r t i l i z e r s  and 
h e r b i c i d e s  w i l l  a l s o  be  made a v a i l a b l e  t o  agen ts  i n  suppor t  of f i e l d  e f f o r t s .  



Report on Soybean Food Processing: Alvin Siege1 
Food S c i e n t i s t  

In t roduct ion  

In  accordance with t h e  P ro jec t  Agreement between t h e  Agency f o r  
In t e rna t iona l  Development (AID) and t h e  Minis t r y  of Agr icul ture  and Food, 
Peru, a program f o r  soybean process ing  i s  underway as  p a r t  o f  t h e  p r o j e c t  
a c t i v i t y  e n t i t l e d  "Soy and Corn Production on Small Farms." 

The soybean process ing  a c t i v i t i e s  address  t h e  development and 
promotion o f  soybeans a s  a food source.  Soybean u t i l i z a t i o n  i s  concent ra t -  
i n g  on t h e  development o f  t h ree  soy food products ,  namely, a soybean 
beverage (soy milk) ,  and s o y - f o r t i f i e d  popular  bread and noodles.  These 
a c t i v i t i e s  a r e  based a t  t h e  I n s t i t u t o  deInves t igac iones  Agro-Industr iales  
(IIA) , ( I n s t i t u t e  o f  Agro-Industr ial  Research), La Molina. ' 

The soybean u t i l i z a t i o n  program during t h i s  pe r iod  i s  i n  continued 
support  of the  i n d u s t r i a l  processing of soybeans f o r  both new product  
development (soy milk) and f o r  use i n  popular  food i tems (bread and noodles 
conta in ing  soy f l o u r ) .  Soybean u t i l i z a t i o n  f o r  home use,  a small p a r t  o f  
t h i s  soybean program, d e a l t  with the  f i n a l i z a t i o n  o f  t he  Soybean Recipe 
Book. 

I n d u s t r i a l  Soybean Processing and U t i l i  zat ion 

1. Soy Milk 

Research on the  prepara t ion  of  a soy milk product  i s  fol lowing 
the  ear l ie r -developed IIA p i l o t - s c a l e  process (ba tch) .  Whole, 
cleaned, dehul l e d  soybeans a r e  coarse ly  ground, steam exhausted, 
s teeped i n  water ,  and f i n e l y  ground i n  a c o l l o i d a l  m i l l .  Fur ther  
homogenization produces a milk-type product .  

Related work has concentrated on product improvement using small  
process modif icat ions.  In  add i t ion ,  as  a cont inuat ion  and exten-  
s i o n  t o  soy milk research  a c t i v i t i e s ,  work has been i n i t i a t e d  on 
the  p repa ra t ion  of  powdered soy milk. The powdered product  
(spray-dried)  i s  prepared from l i q u i d  soy milk, previous ly  made 
us ing  the  b a s i c  IIA method. Soy milk powder w i l l  be eva lua ted  
chemically,  phys ica l ly ,  and o rgano lep t i ca l ly .  Reconst i tuted 
samples w i l l  be prepared from both 100% soy milk powder and a 
50/50 blend o f  soy powder with skim milk powder. The proximate 
ana lys i s  f o r  an  i n i t i a l  soy powder sample was as  fol lows:  moisture,  
3.1%, p r o t e i n ,  32.5%; f a t ,  22.8%; ash ,  8.1%; f i b e r ,  2.4%; and 
carbohydrate (by d i f f e r e n c e ) ,  31.1%. 



Soy Flour  

The commercial processing of  soy f l o u r  has continued ( t r i a l  runs)  
a t  a l o c a l  ce rea l  process ing  company. This  soy f l o u r  ( f u l l  f a t )  
i s  subsequently being used i n  t h e  p repa ra t ion  of s o y - f o r t i f i e d  
popular  bread and noodles.  

a )  Bread 

Prel iminary t r i a l s  were completed f o r  t h e  p repa ra t ion  of  soy 
bread a t  s u b s t i t u t i o n  l e v e l s  of  5 ,  10, and 15% f u l l - f a t  soy 
f l o u r  f o r  wheat f l o u r .  Tes t ing  parameters involved bread 
p repa ra t ion  methods ( d i r e c t  vs re-mix),  sugar  and f a t  l e v e l s ,  
water  absorpt ion ,  and kneading. Popular Peruvian bread (pan 
labranza)  was prepared i n  a l l  t e s t s .  

The re-mix method, i n  which sugar  i s  added i n  two fermentat ion 
s t ages ,  was found t o  be ' b e t t e r  than t h e  d i r e c t  one. Fat con- 
t e n t  i n  soy bread can be reduced from 3 t o  2% without  a f f e c t i n g  
bread volume. Bread volumes decreased with inc reas ing  l e v e l s  
o f  soy f l o u r ;  whereas, water absorpt ion  l eve l s  increased .  This 
l a t t e r  f inding  r e s u l t e d  i n  a  h igher  bread y i e l d .  

Sensory ana lys i s  ( t a s t e  panel)  r e s u l t s  o f  t h e  bread samples 
ind ica t ed  t h a t  a l l  samples had a  r e g u l a r  f l a v o r ,  normal aroma 
'and co lo r ,  and a  s l i g h t l y  hard t e x t u r e  a s  compared t o  r e g u l a r  
bread (cont ro l  : 100% wheat f l o u r )  . Overa l l ,  t h e  10% soy f l o u r  
bread was not  appreciably d i f f e r e n t  from t h e  con t ro l  product .  

Further  s t u d i e s  a r e  being conducted on t h e  volume, y i e l d ,  
water  absorpt ion,  bread prepara t ion  procedure, and a c c e p t a b i l i t y  
of s o y - f o r t i f i e d  bread. Bread conta in ing  12.5% soy f l o u r  w i l l  
be inves t iga t ed .  

b) Noodles 

Soy- fo r t i f i ed  noodles were prepared a t  a  l o c a l  noodle company.. 
These samples contained 10 and 15% f u l l - f a t  soy f l o u r  s u b s t i -  
t u t ed  f o r  wheat f l o u r .  Also, samples were prepared conta in ing  
these  same l e v e l s  o f  soy f l o u r  with an add i t ion  of  wheat g lu t en  
ca l cu la t ed  a t  t he  p r o t e i n  s u b s t i t u t i o n  l e v e l .  

Water absorpt ion s t u d i e s  ind ica t ed  t h a t  t h e r e  was an inc rease  
i n  noodle volume with an inc rease  i n  soy f l o u r  l e v e l s .  I n  
addi t ion ,  t h e  g l u t i n a t e d  s o y - f o r t i f i e d  noodles absorbed more 
water  than t h e  soy noodles which d id  no t  contain added g lu ten .  
The e f f e c t  o f  added g lu ten  was i l l u s t r a t e d  i n  t h e  analyses f o r  
t o t a l  s o l i d s  (%) remaining i n  t h e  cooking water ,  i . e . ,  t h i s  
amount was a  l i t t l e  l e s s  (1%) than t h a t  f o r  non-glut inated ones. 

The t e x t u r e  of  t he  g l u t i n a t e d  soy noodles was judged t o  be 
somewhat b e t t e r  than non-glut inated soy noodles.  Overa l l ,  
a l l  s o y - f o r t i f i e d  noodles were r a t e d  r e l a t i v e l y  equal t o  t h e  
cont ro l  (100% wheat) samples with t h e  15% g l u t i n a t e d  soy noodles 
being judged t h e  bes t .  



I n  another  s tudy ,  noodles were prepared conta in ing  15, 20 and 
25% f u l l  f a t  soy f l o u r ,  with and without added g lu t en .  A l l  
chemical, phys i ca l ,  and o rgano lep t i c  ana lyses  have n o t  been 
completed by t h e  p repa ra t ion  time o f  t h i s  r e p o r t .  

However, i n  re ference  t o  n u t r i e n t  conten t ,  t h e  p r o t e i n  content  
(dry product  b a s i s )  f o r  t h e  con t ro l  (100% wheat),  15% s o y - f o r t i f i e d ,  
20% s o y - f o r t i f i e d ,  and 25% s o y - f o r t i f i e d  products  were 11.5%, 15.7%, 
16.6% and 17.4%, r e s p e c t i v e l y .  This i l l u s t r a t e d  an i n c r e a s e  i n  
p r o t e i n  content  ranging from 35 t o  50% a s  d i r e c t l y  r e l a t e d  t o  
soy f l o u r  f o r t i f i c a t i o n .  Moisture l e v e l s  f o r  a l l  products  averaged 
10.6%. Fat  conten t  ranged from 0.7% i n  t h e  con t ro l  noodles t o  
4.4% i n  the  25% soy noodles.  The content  o f  f i b e r  was l e s s  than 
1.0% f o r  a l l  samples. 

Continued soy-noodle development i s  planned a t  t h e  i n d u s t r i a l  
l e v e l .  The in t roduc t ion  o f  s o y - f o r t i f i e d  noodles i n t o  t h e  commer- 
c i a l  market i s  a n t i c i p a t e d  f o r  t h i s  yea r .  

2. In-Home Soybean Processing and U t i l i z a t i o n  

Limited work on t h e  in-home use o f  soybeans was done dur ing  t h i s  
r epo r t ing  per iod .  The d r a f t  o f  a Soybean Recipe Book conta in ing  
approximately 80 r ec ipes  was prepared.  Accordingly, a f i n a l  e d i t e d  
manuscript has  been completed and i t  i s  i n  t h e  process  o f  being 
p r i n t e d .  The first p r i n t i n g  w i l l  be 5,000 copies ,  j o i n t l y  funded 
by the  INTSOY (USAID con t r ac t  p r o j e c t ) ,  Cereales  S .  A. ( ce rea l  
process ing  company), and Nicol in i  Bros. ( f l o u r  m i l l  and noodle 
company) . 
There has  been an increased  i n t e r e s t  i n  promoting t h e  home prepara-  
t i o n  o f  soybeans, a s  i n d i c a t e d  by seve ra l  v i s i t s  t o  IIA by i n d i v i -  
dua ls  with government and p r i v a t e  a f f i l i a t i o n s  . Accordingly, a 
Workshop-Demonstration course i s  being planned f o r  t h i s  Ju ly .  
Ten (10) people w i l l  be i n v i t e d  t o  a t t e n d  a t  IIA a f o u r  (4) day 
program on the  home p repa ra t ion  o f  soybeans. A c ros s - sec t ion  o f  ' 
people from Ministry and p r i v a t e  o rgan iza t ions  w i l l  be represented .  
Various r ec ipes  covering main dishes,  d e s s e r t s ,  and soy milk w i l l  
be included.  

Other  A c t i v i t i e s  

- A motor and te lescoping  d r ive  have been ordered f o r  t h e  Brady 
Cooker/Extruder. The ex t rude r  w i l l  be  used f o r  prepar ing  pre-cooked f u l l -  
f a t  soy f l o u r  f o r  use i n  bread and noodle f o r t i f i c a t i o n .  

- The au tho r  p a r t i c i p a t e d  i n  t h e  Second I n t e r n a t i o n a l  Low-Cost 
Extrusion Cooker (LEC) Workshop which was h e l d  i n  Dar es Salaam, January 15- 
18, 1979. P r i n c i p l e s  o f  LEC systems, i n d i c a t i v e  o f  in te rmedia te  technology 
were overviewed. 

- A v i s i t  was made t o  t h e  Tropical  Products  I n s t i t u t e  (TPI),  London, 
t o  d i scuss  app ropr i a t e  technology research  f o r  new n u t r i t i o u s  foods. 



Conclusion 

Soybean processing and u t i l i z a t i o n  a c t i v i t i e s  have a continued focus 
on the  i n d u s t r i a l  development of  a soy beverage and s o y - f o r t i f i e d  bread 
and noodle products f o r  the  commercial market. These a c t i v i t i e s  a r e  
enhanced by promoting the  in-home u t i l i z a t i o n  of soybeans. The commercial 
development o f  soybean foods i s  geared t o  the  u l t imate  goal o f  e s t a b l i s h i n g  
three  small-scale processing l i n e s  f o r  market ( p i l o t )  production. Product 
a c c e p t a b i l i t y  w i l l  be based on f l avor ,  t ex tu re ,  n u t r i t i o n a l  q u a l i t i e s ,  and 
the  product 's  r e l a t i o n  t o  the  Peruvian d i e t .  



Report on Soybean Production Economics: Alfred G .  Harms 
Production Economist 

1. General 

During t h e  per iod  covered by t h i s  r epor t  t h e  Production Economist 
continued wi th  t h e  a c t i v i t i e s  which had been i n i t i a t e d  during 1978 
concerning t h e  c o l l e c t i o n  and ana lys i s  o f  information o f  t h e  cos t  o f  
product ion and l abor  used i n  the  production of soybeans. Data f o r  t he  
second cropping season o f  1978 were analyzed and t h e  r e s u l t s  reproduced 
f o r  use i n  soybean production t r a i n i n g  programs, as  guides f o r  1979 
budgets,  as  guides f o r  loan l i m i t s  i n  t h e  c r e d i t  programs o f  the  lending 
agencies ,  and t o  he lp  e s t a b l i s h  r e a l i s t i c  p r i c e  l e v e l s  by t h e  GOP f o r  
soybean purchases by EPSA f o r  t h e  soybeans o f fe red  f o r  s a l e  by t h e  
farmers.  

Plans were made t o  broaden t h e  s tudy t o  a l l  soybean product ion 
a reas  i n  the  soybean p r o j e c t  i n  1979 and t o  inc rease  the  number of 
p a r t i c i p a t i n g  farmers t o  provide a l a r g e r  and f i rmer  base o f  cos t  and 
l a b o r  use da ta .  

A s tudy of  t h e  purchases o f  soybeans by EPSA was i n i t i a t e d  and a 
pre l iminary  ana lys i s  was c a r r i e d  ou t  t o  provide information t h a t  w i l l  
be useful  i n  t h e  improvement of grade s tandards  and schedule of d i s -  
counts and premiums t o  b r ing  about a more e q u i t a b l e  marketing system 
f o r  both producers and processors .  

Fur ther  a t t e n t i o n  has been given t o  t h e  problem of  providing soy- 
bean th re she r s  o f  small capac i ty .  

Tr ips  were made t o  a l l  production areas  o f  t he  p r o j e c t  t o  make 
observa t ions ,  c o l l e c t  da ta ,  and t o  widen the  scope o f  t he  c o s t  o f  pro-  
duct ion and l abor  use s tudy.  

2 .  Cost o f  Production and Labor Use Study 

Although the  number o f  farmers who recorded cos t  and l a b o r  use 
information was d isappoin t ing ,  a good base o f  d a t a  was c o l l e c t e d  and 
analyzed f o r  t he  second cropping season of  1978. Three l e v e l s  o f  
mechanization a r e  presented  i n  Tables Nos. 1 ,  2, and 3 .  The wide 
v a r i a t i o n s  between farms i n  the  sample f o r  c o s t s  and l abor  use tend 
t o  obscure t h e  cos t  d i f f e rences  t h a t  might be expected between the  
d i f f e r e n t  l e v e l s  o f  mechanization. 

A s  expected, t he  lowest average cos t  p e r  hec ta re ,  S/.41,427, was 
f o r  the  group of  farms t h a t  were the  most mechanized. On these  farms 
the  prepara t ion  o f  t h e  s o i l ,  t he  p l an t ing ,  and the  threshing  was done 
by machine. The g r e a t e s t  saving o f  t h i s  group o f  farms was i n  the 
p l a n t i n g  opera t ion  where the  use o f  a p l a n t e r  cos t ing  S / .  1104 replaced 
t h e  manual p l a n t i n g  o f  t h e  o t h e r  two groups, 22 and 33 days, which cos t  
S/ .  6275 and S / .  8175 r e spec t ive ly .  



The second lowest average cos t  p e r  h e c t a r e ,  S / .  47,273, was f o r  
t h e  group of  farms opera ted  i n  t h e  more t r a d i t i o n a l  manner. A l l  major 
opera t ions  were done manually except t h e  th re sh ing  on t h e  farm wi th  the  
lowest y i e l d .  The use o f  t h e  t h r e s h e r  on t h i s  farm 'did not  involve a  
very high expenditure because t h e  y i e l d  was only 500 kgs p e r  h e c t a r e  
but  t h e  low y i e l d  reduced the  number of man days expended i n  t h e  thresh-  
ing  opera t ion .  On the  o t h e r  farm both he rb ic ide  and i n s e c t i c i d e  were 
used which reduced the  amount of  l a b o r  needed f o r  weeding and no doubt 
helped t o  produce the  h ighes t  y i e l d  recorded, 1800 kgs p e r  h e c t a r e .  

The h ighes t  average cos t  p e r  h e c t a r e ,  S/ .  66,227, was f o r  t h e  group 
o f  farms with in termedia te  technology. In t h i s  group s o i l  p repa ra t ion  
and the  threshing  were done mechanically. This  group of  farms consis-  
t e n t l y  used more l abor  i n  the  opera t ions  than the  o t h e r  two groups. I t  
i s  no t  e n t i r e l y  c l e a r  why t h i s  occurred but  the  d a t a  show the  l a b o r  use 
was e s p e c i a l l y  high on the  two i r r i g a t e d  r i c e  farms where the  soybeans 
were p l an ted  fol lowing t h e  r i c e  crop i n  t h e  primary season.  The weed 
problems were much g r e a t e r  on these  farms than on o t h e r  farms where 
the  soybeans were p l an ted  on f i e l d s  t h a t  were u n i r r i g a t e d  and i n  a  non- 
r i c e  r o t a t i o n  o r  t he  soybeans were the  f i r s t  crop fol lowing pas tu re  
o r  bush. 

There a r e  two re se rva t ions  o f  these  r epor t s  t h a t  should be  kept  
i n  mind. F i r s t ,  although the  cos t s  of  h i r i n g  t r a c t o r s  and machines 
a r e  those  a c t u a l l y  repor ted  by the  farmers,  they tend t o  be s u b s i d i z e d  
because i n  a l l  bu t  one in s t ance  the  machinery was furn ished  by the  
Ministry,  SENAMA, o r  COPERHOLTA and the  r a t e s  do not  r e f l e c t  t he  t o t a l  
c o s t s  involved. The one farmer who had h i s  own t r a c t o r  repor ted  a  r a t e  
o f  S/.2500 p e r  hour which was about two and one-half  time g r e a t e r  than 
r a t e s  f o r  s i m i l a r  equipment furn ished  by t h e  o t h e r  sources .  Addit ional  
information i n d i c a t e s  another  farmer charging S/ .2800 p e r  hour f o r  
t r a c t o r  and plow o r  harrow. I f  t he  a v a i l a b l e  equipment i s  t o  be main- 
t a ined  and new equipment i s  t o  be introduced the  custom r a t e s  w i l l  have 
t o  be ad jus ted  t o  cover ac tua l  c o s t s .  

Second, i n  these  cos t  c a l c u l a t i o n s  t h e  admin i s t r a t ive  cos t s  o r  
overhead was based on the  s tandard  used by the  Ministry s t a f f ,  8% of 
d i r e c t  c o s t s .  This percentage has been challenged a s  being inadequate 
t o  cover t h e  overhead cos t s  o f  maintaining t h e  farm and s u p p ~ r t i n g  
s t r u c t u r e s  and o t h e r  cos t s  o f  t h e  management funct ion .  Plans have 
been made t o  research  t h i s  mat te r  i n  the  p resen t  yea r  o f  ope ra t ions .  

Table No. 4 p resen t s  a  budget o f  es t imated  cos t  o f  product ion of 
soybeans i n  the Selva a r e a  f o r  t he  primary cropping season, 1979. The 
c o e f f i c i e n t s  o f  production a r e  based on t h e  information gained from 
t h e  1978 study and t h e  cos t s  used a r e  those cur rent  i n  t h e  market. With 
an es t imated  average y i e l d  of 1300 kgs p e r  hec ta re  t h e  average c o s t  
p e r  kg i s  S/ .  51.87 r e s u l t i n g  i n  a  p e r  hec ta re  p r o f i t  o f  S / .  17,073 
based on t h e  cu r ren t  purchase p r i c e  o f  S/.  65 p e r  kg by EPSA. This i s  
a  r a t e  o f  r e t u r n  on the  investment o f  25.3%. Whether t h i s  i s  a  su f -  
f i c i e n t  r e tu rn  ( incent ive)  t o  c a l l  f o r t h  a  rap id  expansion o f  soybean 
acreage w i l l  be d iscussed  l a t e r .  



The l abor  requirements o f  soybean product ion a r e  presented  i n  
Table No. 5. As i n  t h e  case o f  cos t s  t h e r e  i s  a very wide v a r i a t i o n  
i n  t h e  use of  l a b o r  repor ted  by the  farmers.  Data from COPERHOLTA were 
incorpora ted  with the  s tudy farms d a t a  i n  t h i s  grouping. The important  
aspec t  t o  be noted from t h i s  information i s  t h e  amount of  l abor  used 
a s  compared with t h e  l a b o r  requirements,  which ran  from 60-90 man days 
depending on the  l e v e l  of mechanization, t h a t  have been es t imated  i n  
most budgets prepared by production extension workers i n  t h e  Ministry.  

The management impl ica t ion  f o r  t h e  soybean p r o j e c t  t h a t  s tands  
out  i n  these  r epor t s  is  t h e  need t o  develop and t r a n s f e r  t o  the  farmers 
new technologies  t h a t  w i l l  reduce l a b o r  use and a l s o  r e s u l t  i n  h igher  
y i e l d s .  Increased machinery use,  e s p e c i a l l y  p l a n t e r s  and th re she r s ,  
when poss ib l e  i s  one answer but  probably more s i g n i f i c a n t  i s  t h e  use  
of he rb ic ides ,  with innovat ive  methods and reduced c o s t s ,  t o  con t ro l  
weeds p lus  t imely and e f f i c i e n t  work methods i n  a l l  phases o f  produc- 
t i o n .  

3. Paper Prepared on "Soybean Production i n  Perutt 

The paper  was prepared f o r  two purposes. F i r s t l y ,  t o  look a t  
t h e  changes i n  acreage and product ion o f  soybeans over  t h e  p a s t  s eve ra l  
years  and t o  examine t h e  imports o f  soybeans and soybean products  i n  
r e l a t i o n  t o  domestic product ion and t o  t h e  production of competing 
products .  Secondly, i n  response t o  a reques t  o f  Ing. Villamonte, 
National Coordinator f o r  Soybean Production, t o  look a t  t he  c o s t s  of  
product ion of  soybeans i n  r e l a t i o n  t o  t h e  p r i c e s  e s t a b l i s h e d  by the  
GOP f o r  purchases by EPSA and the  r o l e  these  p r i c e  l e v e l s  p l ay  as 
incen t ives  f o r  t h e  r ap id  expansion o f  soybean product ion.  

I t  i s  i n t e r e s t i n g  t o  note  t h a t  t he  na t iona l  expansion o f  acreage 
and product ion i n  1978 took p l a c e  p r imar i ly  i n  the  a reas  o f  emphasis 
i n  t h e  soybean p r o j e c t ,  mainly the  Bagua-Jaen a r e a .  

Examination o f  t he  s t a t i s t i c s  o f  o i l  and meal product ion,  imports ,  
and use i n d i c a t e  t h e  oppor tuni ty  a v a i l a b l e  t o  soybeans f o r  expansion 
t o  supply an inc reas ing  sha re  o f  t he  demand f o r  these  products .  

The most important i ncen t ives  f o r  t he  r a p i d  expansion o f  soybean 
product ion a r e :  t h e  providing o f  extension programs f o r  t h e  educat ion 
and t r a i n i n g  o f  t he  farmers,  t he  providing o f  phys ica l  resources t o  a i d  
product ion,  the  providing o f  c r e d i t  t o  f a c i l i t a t e  the f inancing  of the  
new crop, and purchase p r i c e  l e v e l s  t o  compensate f o r  t h e  r i s k  and 
unce r t a in ty  involved i n  t h e  product ion o f  t h e  new crop and t o  adequately 
reward t h e  en t repreneurs  f o r  t h e i r  e f f o r t s .  

Examination of  t h e  c o s t  da t a  f o r  1978 i n d i c a t e  t h a t  a p r i c e  l e v e l  
40% above t h e  average c o s t  o f  product ion would cover t h e  a c t u a l  c o s t s  
o f  about 90% o f  t h e  producers.  A p r i c e  l e v e l  o f  30% above the  average 
c o s t  would cover about 80% of  the  producers .  I t  was recommended t h a t  
a purchase p r i c e  of 30-50% above the  est imated cos t  be e s t a b l i s h e d  t o  
encourage increased  product ion.  Actual ly , t h e  p resen t  purchase p r i c e  
o f  S / .  65 p e r  kg. is  a l i t t l e  over  25% above t h e  est imated average c o s t  
o f  product ion a s  developed i n  t h e  budget. 
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Analysis  o f  Soybean Purchases by EPSA 

The purpose o f  t h i s  s t udy  i s  t o  g a i n  a b e t t e r  unders tanding  of  t h e  
cond i t i on  o f t h e  soybeans purchased by EPSA wi th  r e s p e c t  t o  t h e  mois ture  
l e v e l s  and percentage  of i m p u r i t i e s  o r  fo re ign  ma te r i a l  i n  t h e  l o t s .  
Information o f  t h i s  type  w i l l  p rov ide  t h e  b a s i s  f o r  f u t u r e  adjustments  
o f  t h e  d i s coun t  schedule  t o  provide  an e q u i t a b l e  s e t t l e m e n t  f o r  both 
farmers and p roces so r s .  

The r e s u l t s  o f  t h e  p re l imina ry  a n a l y s i s  o f  t h e  d a t a  c o l l e c t e d  
from EPSA i n  Tarapoto, Tingo Maria, Bagua and Jaen  i s  shown i n  Table  6 .  

Purchases a t  Tarapoto and Tingo Maria r e f l e c t  t h e  g r e a t e r  r a i n f a l l  
and r e l a t i v e  humidity p r e v a i l i n g  i n  t h e s e  a r e a s .  Almost a l l  o f  t h e  
l o t s  purchased were i n  t h e  14-16% range i n  moisture  l e v e l s .  Unfortun- 
a t e l y ,  no r eco rd  was kept  o f  t h e  l o t s  tu rned  down because o f  mois ture  
l e v e l s  h ighe r  than 16%. I n  t h e  Bagua-Jaen a r e a ,  which i s  semi-ar id  
and p a r t i a l l y  i r r i g a t e d ,  - the h i g h e s t  mois ture  l e v e l  was IS%, t h e  lowest 
8%, wi th  t h e  bulk i n  t h e  10-13% range.  

In  t h e  ma t t e r  o f  pe rcen t  o f  i m p u r i t i e s  t h e  p i c t u r e  i s  n o t  s o  c l e a r .  
The d a t a  show some l o t s  i n  t h e  Bagua-Jaen a r e a  with i m p u r i t i e s  up t o  
8%, bu t  t h i s  i s  t h e  r e s u l t  o f  buying d i f f e r ences .  In  Tarapoto and 
Tingo Maria l o t s  above 6% were turned  down f o r  f u r t h e r  c l ean ing  bu t  
l o t s  wi th  up t o  8% were purchased i n  Bagua-Jaen. 

The informat ion  regard ing  t h e  weight o f  purchases  probably i n d i -  
c a t e s  t h a t  s i z e  o f  farm and e x t e n t  o f  soybean acreage p e r  farm i s  
g r e a t e r  i n  t h e  Bagua-Jaen a r e a .  The percentage  o f  weight discounted 
f o r  moisture  and i m p u r i t i e s  was almost double i n  Tarapoto and Tingo 
Maria a s  compared t o  Bagua-Jaen. 

According t o  "Dictan Reglamento de Comercial izacion de Los Grenos 
Oleaginosos de Production National" , Resolucion M i n i s t e r i a l  No. 0482- 77 
AL,  da t ed  18 May 1977, t h e  moisture  l i m i t  f o r  t h e  purchase of soybeans 
i s  16% with a weight d i scount  o f  1% f o r  each pe rcen t  above 14%. For 
i m p u r i t i e s  t h e  l i m i t  i s  6% wi th  a weight d i scount  o f  .5% f o r  each one 
h a l f  pe rcen t  above 4%. 

The above schedule  o f  l i m i t s  and d iscounts  was i n  e f f e c t  i n  t h e  
Tarapoto and Tingo Maria a r ea s  bu t  i n  Bagua and Jaen  soybeans with 
more than  12% moisture  were discounted a t  t h e  r a t e  o f  1/2% p e r  1/2% o f  
moisture  a t  l e a s t  up t o  15% moisture  a s  i n d i c a t e d  i n  t h e  d a t a .  For 
i m p u r i t i e s  t h e  d i scount  was t h e  same b u t  soybean l o t s  were purchased 
up t o  t h e  8% l e v e l .  A t  t h e  p r e s e n t  time t h e  reasons f o r  t h e  divergence 
from t h e  l i m i t s  set by t h e  r e g u l a t i o n s  i s  no t  known. From a p r a c t i c a l  
s t andpo in t  a few l o t s  o f  soybeans wi th  h ighe r  l e v e l s  o f  i m p u r i t i e s  
could be blended wi th  o t h e r  l o t s  without  problem. On t h e  o t h e r  hand, 
high moisture  beans,  even though blended wi th  lower moisture  beans,  
w i l l  s p o i l .  The 16% moisture  l i m i t  i s  probably too  high f o r  more than  
a very s h o r t  time s t o r a g e  o f  soybeans e s p e c i a l l y  i n  a r ea s  o f  high 
temperatures  and r e l a t i v e  humid i t i e s .  



A more fundamental concern i s  t h e  purchase o f  a  l a rge  propor t ion  
o f  t he  soybeans with moisture l e v e l s  l e s s  than 12% without a  co r re s -  
ponding premium i n  p r i c e .  This i s  a  d i r e c t  l o s s  t o  the  producer be- 
cause o f  l o s s  i n  weight due t o  the  lower percentage of moisture and a 
d i r e c t  gain t o  the  processors  i n  g r e a t e r  output  o f  o i l  and meal. 

I t  i s  planned t o  continue t h i s  a r e a  o f  s tudy with 1979 d a t a  i n  
o rde r  t o  gain a  broader base of  information f o r  making recommendations 
i n  regard  t o  t h e  adjustments o f  grades and discounts  t o  a  more equ i t ab le  
b a s i s .  See Appendix "C", Report prepared by Paul H .  K l i n e f e l t e r ,  Con- 
s u l t a n t  f o r  Soybean Processing and U t i l i z a t i o n ,  December 1978. 

5.  Bank Cred i t  f o r  Soybean Production 

Soybean producers a r e  s t i l l  f ac ing  d i f f i c u l t y  i n  ob ta in ing  c r e d i t  
and i f  a v a i l a b l e ,  s u f f i c i e n t  funds t o  cover c o s t s  o f  product ion .  This 
condi t ion  i s  e s p e c i a l l y  p reva len t  i n  the  Tarapoto a rea  bu t  i s  a l s o  
p resen t  i n  the  Bagua-Jaen area .  The o f f i c i a l s  o f  t h e  Banco Agrario 
a r e  n o t  e n t h u s i a s t i c  about soybean product ion.  One o f f i c i a l  repor ted  
t h a t  they d id  no t  have f m d s  f o r  experiments! 

The e a r l y  use o f  t he  s p e c i a l  fund f o r  the  promotion o f  o i l s e e d  
product ion i n  Peru with the  concessional i n t e r e s t  r a t e  o f  18% i s  ur-  
gent ly  needed t o  speed t h e  expansion o f  soybean product ion.  

6 .  Develo~ment o f  Soybean Thresher 

The soybean p r o j e c t  s t i l l  i s  i n  need o f  t h re she r s  t o  a i d  produc- 
t i o n .  The r e s u l t s  o f  t he  t e s t i n g  of  t he  in termedia te  s i z e  t h r e s h e r  
which was cons t ruc ted  a t  Tingo Maria were not  a s  s a t i s f a c t o r y  a s  hoped. 
I t  i s  planned t o  equip the  t h r e s h e r  with V-Belts and pu l l eys  and mount 
a  small gas engine (5-7hp) a s  an i n t e g r a l  p a r t  of t he  machine. Also 
the cleaning screen  needs add i t iona l  holes  t o  allow the soybeans t o  
drop through and may need t o  have the  shaking ac t ion  diminished t o  
l e s sen  the  amount o f  beans thrown over the  r e a r  end. These changes 
w i l l  al low the t h r e s h e r  t o  be ready f o r  the  ha rves t  season during 
August-October. 

Addit ional  e f f o r t s  a r e  being made t o  produce a  small manually 
opera ted  t h r e s h e r  based on a  design from the  U. S. , which has been out  
of production f o r  10-15 yea r s .  INDEME i s  prepar ing  a  b i d  f o r  l o c a l  
cons t ruc t  ion.  

In  t h i s  connection, M r .  Donald Kuether, Agr i cu l tu ra l  Engineer,  
IRRI, who v i s i t e d  Peru regarding the  manufacture and use of t h e  p o r t -  
ab le  th re she r ,  designed i n  IRRI, was consul ted.  He f e e l s  t h a t  i t  may 
be poss ib l e  t o  adapt t h i s  model f o r  use i n  soybeans by changing the  
concave and cyl inder  somewhat. This  model i s  powered by a  5 hp gas 
engine. 

7. O f f i c i a l  V i s i t o r s  

During the pe r iod  th ree  o f f i c i a l  v i s i t o r - c o n s u l t a n t s  v i s i t e d  
Tarapoto f o r  observa t ions  and t a l k s .  



D r .  W. N .  Thompson, D i r e c t o r  INTSOY, v i s i t e d  i n  e a r l y  January 
f o r  d i s cus s ions  on work p l a n s  and p rog re s s  o f  t h e  p r o j e c t s .  Local 
Minis t ry  o f f i c i a l s  were contac ted  and soybean product ion f i e l d s  were 
v i s i t e d .  

I n  March, D r .  Mike Irwin,  Consul tan t  i n  I n t e g r a t e d  Pes t  Manage- 
ment, v i s i t e d  Tarapoto t o  a r range  f o r  h i s  program on p e s t  c o n t r o l .  

D r .  Owen Car t e r ,  Soybean Agronomist, Hawkesbury A g r i c u l t u r a l  
Col lege ,  Richmond, A u s t r a l i a  v i s i t e d  i n  Apr i l .  Conferred w i th  him 
on c o s t s  o f  soybean product ion and problems connected wi th  t h e  ex- 
pansion o f  p roduct ion  i n  t h e  Tarapoto a r e a .  

8. Farmers Shor t  Course 

P a r t i c i p a t e d  i n  t h e  s h o r t  course f o r  producers  o f  soybeans i n  
Tarapoto,  May 8 and 9, wi th  a  p r e s e n t a t i o n  and d i scus s ion  of c o s t s  
o f  producing soybeans and l a b o r  use.  



TABLE No. 1: Cost o f  Production of  Soy p e r  Hectare,  1978 
Land Prepara t ion  and Mechanical Threshing, 

Tarapoto (4 farms) 

Lowest Direc t  Costs Average Highest 

1. Land Prepara t ion  

Machinery S/ 7,171. S/ 11,500. 
Hand labor*(4 work days) 938. (15) 3,750. 

2 .  Seeding 

Seed 3,075. 3,360. 
Hand l abor  (33 work days) 8,175. (58) 14,500. 

3. Weeding 

F i r s t  (41 work days) 10,700. (80) 20,000. 
Second (32 work days) 8,438. (68) 17,000. 
Herbicide 4 38. 
Applicat ion ( 1  work day) 150. 

4. Harvest ing 

Threshing (56 work days) 14,525. (1009 25,000. 
--Threshing (machinery) 1,523. 1,500. 
--Sacks 769. 455. 
--Transportat ion 865. 800. 

Tota l  Direc t  Costs 56,767. 97,865. 
Tota l  work days (167) 1321) 

I n d i r e c t  Costs 

5 .  Administrat ive Costs 
(8% o f  D.C.) 4,541. 7,829. 

6. I n t e r e s t  
(26% o f  D. C . ,  4 months) 4,920. 8,482. 

Total  I n d i r e c t  Costs 9,461. 16,311. 

Tota l  Costs 66,227. 114,176. 

Yield (kgs.)  1,522. 1,500. 
Unit Costs 43.51 76.12 
EPSA Pr i ce  50. 50. 
P r o f i t  p e r  kg. 6.49 -26.12 
P r o f i t  p e r  ha. S/ 9,873. S/ 39,176. 

* Cost o f  family hand labor  valued a t  c o s t  o f  con t r ac t  l a b o r  



TABLE No. 2: Costs o f  Production of  Soy p e r  Hectare, 1978 
Land Preparation, Seeding and Mechanical Threshing 

Huallaga Central  (4 farms) 

Direct  Costs Average Highest 

1. Land Preparat ion 

Machinery S/ 6,494. S/ 4,100 

Lowest 

s/ 7,500. 

2. Seeding 

Seed 4,768. 4,000. 3,750. 
Machine 1,104. 492. 1,125. 
Hand labor * (2 work days) 500. (5) 1,500. (2) 500. 

3. Weeding 

Hand labor  (34 work days) 9,200. (62) 18,600. (18) 4,450. 

4. Phytosanitary cont ro l  

SEVIN - 550. 
Aplicacion (1 work day) 312. 

5. Harvesting 

Threshing (32 work days) 8,825. (71)21,300 (20) 5,000. 
Threshing (machinery) 1,777. 1,925. 2,750. 
Transportat ion 1,979. 1,925. 2,750. 

Total  d i r e c t  cos ts  35,509. 53,842. 
Total  work days (69) ( 138) 

I n d i r e c t  Costs 

6. Administrative Costs 2,841. 4,307. 
(8% of  D.C. )  

7. I n t e r e s t  3,077. 
(26% of  D . C . ,  4 months) 

Total  I n d i r e c t  Costs 5,918. 8,973. 4,712. 

Total Costs 

Yield (kgs.) 1,070. 1,283. 1,375. 
Unit Costs 38.72 48.96 23.99 
EPSA Pr ice  50. 50. 50. 
P r o f i t  p e r  kg. 11.28 1.04 26.01 
P r o f i t  p e r  ha. S/ 12,073. S/ 1,335. S/ 35,763. 

* 
Cost of  family hand labor  valued a t  cos t  of cont rac t  labor  



me,  TABLE No. 3: Cost  o f  Product ion of  Soy p e r  Hec ta re ,  1978, T r a d i t i o n a l  

Tarapoto and Tocache 
(2  farms) 

-- 
D i r e c t  Cos t s  Average Highest  Lowest 

c- 
1. Land P repa ra t i on  * S/ 7,250. (20) S/ 7,000. (30) S/ 7,500. 

(25 work days) 

2. Seeding 
"-" Seed 2,300. 1,950. 2,650. 

Hand l a b o r  (20 work days) 6,000. (20) 7,000. (20) 5,000. 

-- 3. Weeding 

Hand l a b o r  (22 work days) 6,275. (18) 6,300. (25) 6,250. 
Herb ic ide  (24 D) 1,000 2,000. ----  

h" 

Appl i ca t i on  (2 work days) 525. (3) 1 ,050.  - -- - 

4 .  Phy to san i t a ry  c o n t r o l  . .. 
SEVIN 800. 1,600. 
Appl ica t ion  ( 1  work day) 350. (2)  700. 

5 .  Ha rves t i ng  

-.. Threshing (41 work days) 12,700. (49) 17,150. (33) 
Threshing (machinery) 250. - - - -  
Sacks 520. 400. 
T ranspo r t a t i on  2 ,550.  3,600. 

~**, -- -- 
Tota l  D i r e c t  Costs  40,520. 48,750. 

-- Tota l  Work Days 11 1 112 

I n d i r e c t  Cos t s  

b e  6 .  Admin i s t r a t i ve  Costs  
(8% o f  D.C.) 3,241. 3,900. 

7.  I n t e r e s t  
(26% o f  D . C . ,  4 months) 3 ,512.  

T o t a l  I n d i r e c t  Costs  6.753. 

To t a l  Cos t s  47,273. 

Y ie ld  (kgs . )  1 ,150.  

Unit Cos t s  41.10 
EPSA P r i c e  50.  
P r o f i t  p e r  kg. 8.90 
P r o f i t  p e r  h e c t a r e  S/ 10,227. 

* c o s t  of  family  hand l a b o r  valued a t  c o s t  of  con t r - i c t  :ahor 



TABLE No. 4 :  Est imated Costs o f  Product ion o f  Soy p e r  Hectare  
Area o f  t h e  Se lva ,  New Land, 1979 

~ i r e d t  Costs  
* 

--Hand l a b o r  
--Machinery 
--Seed 
--NITRAGIN 
--DIPTREX 
--Threshing 
- -Transpor ta t ion  

Tota l  D i r ec t  Costs  

I n d i r e c t  Costs  

- -  Adminis t ra t ive  Costs 
(8% of D.C.) 

U n i t  

- -  I n t e r e s t  
(30% of D . C .  , 4 months) 

Tota l  I n d i r e c t  Costs  

Work day 
Hour 
Kg. 
Log 
Kg- 
Kg - 
Kg. 

Tota l  Costs  

--Yield (es t imated  Kgs .) 
--Unit  Cost 
- -P r i ce  p a i d  by EPSA 
- - P r o f i t  p e r  Kg. 
- - P r o f i t  p e r  Ha. 

Quant i ty  U n i t  Value To ta l  

* Cost of family hand l a b o r  valued a t  c o s t  o f  c o n t r a c t  l a b o r  



TABLE No. 5: Summary o f  t h e  Use o f  Hand Labor p e r  Hectare  i n  
Production o f  Soy, 1978 (14 farms) 

To ta l  

Operation 

--Seeding 

--Weeding 

- -Appl ica t ions  

--Hand Harves t ing  

--Threshing 

--Other 

Work Days 

Average H i  ghes t 

2 3 14 

Lowest 
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TABLE No. 6: COMPARISON OF SOYBEAN PURCHASES MADE BY EPSA AT FOUR LOCATION; 
WEIGHT OF 

BAGUA - 
No. X 

122 78 
2 8 18 

5 3 
1 1 

156 100 

2 1 
14 9 
7 4 4 7 
44 28 
14 9 

1 1 
3 2 
4 3 

156 100 

1 1 
8 5 

10 6 
2 8 18 
3 1 20 
36 2 3 
8 5 
5 3 
4 3 
6 4 
1 1 
3 2 
9 . 6 
6 4 

156 101 

631,415 
1,403 .2 
2,050 . 3  
4,871 .8  

8,324 1.3 

623,091 98.7 

PERCENT 

Percent  Moisture - - 
7.1 - 8 
8.1 - 9 
9.1 - 10 

10.1 - 11 
11.1 - 12 
12.1 - 1 3  
13.1 - 14 
14.1 - 15 
15.1 - 16 

TOTAL 

Percent  Impur i t i es  -- 
12 o r  l e s s  

1.1 - 2 
2.1 - 3 
3.1 - 4 
4.1 - 5 
5 .1  - 6 
6.1 - 7 

- 7.1 - 8 
TOTAL 

Xaight - of Purchases 
(Kg) 

100 o r  l e s s  
1 0 1 -  500 
501 - 1000 

1901 - 2000 
2001 - 3000 
3001 - 4000 
4001 - 5000 
5001 - 6000 
6001 - 7000 
7301 - 8000 
8001 - 9000 
9001 -10,000 

10,001 -15,000 
Over 15,000 

TOTAL 

Zurchases -- (Kgs) 
Gross Weight 

niscount f o r  Moisture 
3is:ount f o r  Impurities 
91scount Eor Sacks 
- 

TuTAL DISCOLRTS 
- -  

?*'.'I ?EIGiIT 

- - 

PURCHASES AND DISCOUNTS 

JAEN - 
No. X 

1 - 
13  6 
36 17 
45 2 1 
53 2 5 
5 0 2 3 
14 7 

2 1 

214 100 

3 1 
3 3 1 5  

125 5 9 
39 18 
10 5 

3 1 
1 1 

214 100 

1 1 
35 16 
4 9 2 3 
52 2 4 
37 17 
13  6 
13 6 
6 3 
5 2 
1 1 
1 1 

1 1 

214 101 

406,195 
1,751 .4 
1,643 -4 
1,651 .4 

5,045 1.2 

401,150 98.8 

MOISTURE, PERCENT 

TARAPOTO 
No. X 

1 1 

65 4 3 
3 7 2 5 
4 7 3 1 

150 100 

4 3 
8 5 

2 7 18 
5 0 3 3 
2 1 14 
40 2 7 

150 100 

2 7 19 
66 4 4 
3 8 2 5 
13 8 
6 4 

150 100 

77,039 
755 1 .0  
850 1.0 
260 .4 

1,865 2.4 

75,174 97.6 

TOTAL - 
No. X 

1 - 
13  2 ! 
3 6 7 
45 8 

176 33  * 

78 14 i 

85 16 
42 8 
6 3 12 

5 39 100 
.-., 

6 1 
25 5 .. 

136 2 5 
2 19 4 0 '3 

79 15 
6 3 12 -" 

6 1 
1 5 

5 39 100 -- 

-e 

.2 9 5 
113 2 1 y 

100 19 
99 18 a 

7 7 14 
5 1 10 
2 1 4 4 

11 2 
9 2 
7 1 
2 - - 
4 1 

10 2 
6 I -- 

5 39 100 

1 ' 150,204 
4,376 .4 - 
4,811 .4 
6,782 .6 

15,969 1.4 
. -- 

1'134,235 98.6 - 

IMPURITIES, 

TINGO MARIA 
No. X 

1 5 
2 11 

16 84 

19 100 

2 11 

5 26 
12 6 3  

19 100 

% 
c 

4 21 
3 16 
6 32 
3 16 
2 11  

1 5 

19 101 

35,555 
467 1 .3  
268 .8 

735 2.1 

34,820 97.9 




