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' PROJECT IDENTIFICATION DOCDENT 

Clus t e r  0203 - Pro j ec t  06 

T i t l e :  Winged Bean Research - 
Time Period:  To begin FY 79 

I 
- -. 

Estimated Cost: $ 1,100,000 Life of Project Cost. 

Probable 1 n v e s t i ~ ; a t o r s :  A grouping o r  consor t iuc  inc lud ing  Alabama 
A M ,  Univers i ty  of I l l i n o i s ,  IITA, Univers i ty  
of F lo r i da ,  National  Bio log ica l  I n s t i t u t e  
(Indonesia) ,  Univers i ty  of Papua New Guinea, 
Univers i ty  of t h e  Phil ippines/ ,Los Banos, 
Univers i ty  of Hawaii, some iniolvement of t h e  
Asia  Foundation and National  Academy of Sciences.  

2, The Problem. 

Edib le  l e g m e s  a r e  i zpo r t an t  sources  of d i e t a r y  p ro te in ,  and sonetimes 
a l s o  of o i l s  which a r e  s va iuab l e  source  of c a l o r i e s ,  I n  many t r o p i c a l  
a r ea s ,  p roduc t i v i t y  of 2da7ted legume spec ies  i s  low, and o t h e r  spec i e s ,  
(such as soybeans) heve o b s t a c l e s  t o  t h e i r  food use  which current ly  :ki ts  
t h e i r  u t i l i z a t  idn.  XCW o r s  l i t  tle-known spec ies  which could have wider 
c u l t i v a t i o n  and use  could f u r n i s h  a va luab le  a d d i t i o n  t o  t h e  supply of 
n u t r i t i o u s  food i n  t h s se  a r ea s .  

The winged bean (Psc?f.ccerpus t e t r a ~ o n o l o b u s  (L.) DC) is a l i t t le-known 
legume spec i e s  which has  r e c e n t l y  been i d e n t i f i e d  by a Nzt ional  Acadezy of 
Sciences  s t cdy  tea= a s  a p o t e n t i a l l y  s i g n i f i c a n t  food crop f o r  t he  h u ~ i d  
t r o p i c s  (PiTAS -- ad hoc ?anel  Report,  1975)-  This spec i e s  p r e sen t l y  is  
c u l t i v a t e d  3nly a s  a garden crop i n  Papua New Guinea and some o the r  a r e a s  
of Southeas t  Asia, Bese2rch i n  o ther  humid tropical areas, notably W e s t  
Af r ica ,  has  ind ica ted  t h a t  i t  may have real p o t e n t i a l  va lue  throughout 
the humid t r o p i c a l  zone. 

- 
The spec i e s  is  so l i t t l e  known t h a t  r esea rch  is needed even on such 

elementary ma t t e r s  a s  i t s  n u t r i t i o n a l  va lue ,  water ,  and f e r t i l j t y  requ i re -  
ments, photoper iodic  response,  and propagation. I t  produces bc th  seeds  
and t ube r s ,  e e t en  f r e e l y  5s those  who grow i t  i n  Southeast Asia,  2cd a l s o  
has e d i b l e  leaves ,  The r o t a 1  p ro t e in  and o i l  con ten t s  a r e  comparable t o  
t hose  of soybeans, but  t h e  anino ac id ,  l i p i d ,  and tocopherol con ten t s  a r e  
somewhat unusual. F ro te in  content  of t h e  tubers  is  unusually high. t'owever, 
i n f o m a t i o n  or, its food use is so  scanty  t h a t  i ts  p o t e n t i a l  f o r  ~ t i l i z a t i o n  

. o n  a wide s c a l e  is not  c l e a r ,  
C - 



3. Spec i f i c  Topics Needing Research. 

The NAS panel r epor t  po in t s  out needs f o r  s tudy of t h e  winged bean i n  
t h e  following subjects :  

a .  G e r m  Plasm Col lec t ion,  

The panel recommended t h a t  a concentrated germ plasm c o l l e c t i o n  
e f f o r t  be made, e s p e c i a l l y  i n  Papua New Guinea, Indonesia, 
Thailand, Malaysia, t h e  Phi l ippines ,  and Burma. Some of t h i s  
work has been undertaken, but  not  i n  a well-organized manner. No. 
c e n t r a l  s i te  has been designated f o r  preservat ion and maintenance 
of the  c o l l e c t i o n a  This needs t o  be done soon i f  the  c o l l e c t i o n  
is t o  be adequately safeguarded, 

b. Var ie ta l  Selec t ion and Improvement, 

No organized s e l e c t i o n  o r  breeding work wi th  t h e  winged bean has 
ever been done, The panel  recommhded t h a t  one o r  two w e l l -  
q u a l i f i e d  research i n s t i t u t i o n s  undertake major p l a n t  breeding 
work, and t h a t  severa l  o the r  i n s t i t u t i o n s  i n  t r o p i c a l  a r e a s  conduct 
v a r i e t a l  t r i a l s  and smaller-scale p l a n t  breeding. P r i n c i p a l  
ob jec t ives  would be increas ing y i e l d  and r e l i a b i l i t y  o f  production 
(espec ia l ly  of seeds and tubers on t h e  same p l a n t ) ,  development 
of s h o r t ,  e r e c t  types s u i t a b l e  f o r  larger-scale  c u l t i v a t i o n ,  and 
improving r e s i s t a n c e  t o  d iseases  and pes t s .  

C. Taxonomy, 

The taxonomy of t h e  genus Psophocarpus i s  poorly understood. It 
is bas ic  t o  p l a n t  breeding programs t o  know t h e  r e l a t i o n s h i p s  of 
gene t i c  s t r a i n s  involved, L i t t l e  such information is  now a v a i l a b l e  
which could be useful  f o r  improving t h e  c u l t i v a t e d  forms. This 
work could be done by one i n s t i t u t i o n ,  wi th  cooperation by o the r  
q u a l i f i e d  workers, 

d. General Agronomic Studies.  

Almost nothing is  known about the  agronomic c h a r a c t e r i s t i c s  of t h i s  
p l a n t ,  o r  how i ts c u l t i v a t i o n  could be manipulated t o  f i t  i t  i n t o  
r a t i o n a l  cropping systems. Research i s  needed on: 

(1) Nitrogen f i x i n g  a b i l i t y  

(2) Water requirements 

(3)  Photoperiodic requirements and poss ib le  a l t e r a t i o n  
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(4) Vegetat ive reproduct ion  

(5) Seed-set t ing h a b i t s  and t h e i r  modif ica t ion  

(6) Tuber development 

(7) Cu l t iva t ion  methods 

(8) Value f o r  f o r a g e  o r  so i l -bu i ld ing ,  

e. N u t r i t i o n a l  Evaluat ion,  

The panel  po in t s  o u t  t h a t  l i t t l e  is known about n u t r i t i o n a l  
e f f e c t i v e n e s s  of t h e  winged bean nor  about p o s s i b l e  a n t i n u t r i t i o n a l  
f a c t o r s .  Topics r e q u i r i n g  r e sea rch  include:  

(1) P r o t e i n  content  and q u a l i t y  land  t h e i r  v a r i a b i l i t y )  of seeds ,  
t ube r s ,  and l eaves .  

(2) Levels  of t r y p s i n  i n h i b i t o r s ,  hemagglutinins,  and f l a t u l e n c e  
f a c t o r s ,  and means of modifying these .  

(3) O i l  and f a t t y  a c i d  con ten t s ;  s i g n i f i c a n c e  f o r  human n u t r i t i o n ;  
means of e x t r a c t i n g  o i l  and using r e s i d u a l  meal. 

(4) Cooking methods and t h e i r  u t i l i z a t i o n  i n  v a r i o u s  a r e a s ,  

(5) Socioeconomic impl i ca t ions  of i n t roduc t ion  o r  expanded c u l t i -  
v a t i o n  of t h i s  c rop ,  

4. Organizat ion of t h e  P r o j e c t  and Probable Costs ,  

An informal  working group on t h e  winged bean a l r eady  e x i s t s .  The A s i a  
Foundation has  assumed a coord ina t ing  r o l e  f o r  t h i s  group, a f t e r  t h e  i n i t i a l  
impetus given by t h e  Nat ional  Academy of Sciences.  

It i s  proposed: 

a. That a working conference on r e sea rch  s t a t u s  and needs f o r  t h e  
winged bean be he ld ,  probably i n  t h e  Ph i l ipp ines ,  l a t e  i n  1977. 
A.I .D.  shouHcosponsor t h i s  conference,  Cost is es t imated  a t  about 
$30,000, 

b. That a c o l l a b o r a t i v e  r e sea rch  program, involv ing  a t  l e a s t  t h e  in-  
s t i t u t i o n s  l i s t e d  i n  1, above, be  undertaken i n  FY 79, Costs t o  
A . I , D .  are est imated a t  $500,000 per  year .  



Development of a collaborative research program grant proposal should 
take place after the conference; th i s  proposal should be ready for further 
consideration by April 1 ,  1978, 
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3. Spec i f i c  Topics Needing Research. 

The IAS pane l  repor t  po in t s  out  needs f o r  s tudy  of t h e  winged bean i n  
the following sub jec t s :  

8 .  Germ Plasm Col lect ion.  

The pane l  recommended t h a t  a concentra ted germ plasm c o l l e c t i o n  
e f f o r t  be  made, e spec i a l l y  i n  Papua h'ew Guinea, Indonesia,  
Thailand,  Malaysia, t h e  Ph i l ipp ines ,  and Buma. Some of t h i s  
work ha s  been undertaken, bu t  no t  i n  a well-organized manner. No. 
c e n t r a l  s i t e  has been designated f o r  p rese rva t ion  and maintenance 
o f  t h e  co l l e c t i on .  This needs t o  be done soon i f  t he  c o l l e c t i o n  
is t o  be  adequately safeguarded. 

be V a r i e t a l  Se lec t ion  and Improvement, 

No organized s e l e c t i o n  o r  breeding work wi th  t h e  winged bean has 
ever  been done. The panel  r e c o d n d e d  t h a t  one o r  two well- 
q u a l i f i e d  research i n s t i t u t i o n s  undertake r a j o r  p l a n t  breeding 
work, and t h a t  s e v e r a l  o ther  i n s t i t u t i o n s  i n  t r o p i c a l  a r e a s  conduct 
v a r i e t a l  t r i a l s  and s za l l e r - s ca l e  p l an t  breeding. P r i nc ipa l  
o b j e c t i v e s  would be i nc r ea s ing .y i e ld  and r e l i a b i l i t y  of production 
(espec'kally of seeds  and t ube r s  on t h e  sane p l a n t ) ,  developnent 
of s h o r t ,  e r e c t  types  s u i t a b l e  f o r  l a rger - sca le  c u l t i v a t i o n ,  and 
improving r e s i s t a n c e  t o  d i s ea se s  and p e s t s ,  

C. Taxonomy. 

The taxonomy of t h e  genus Psophorarpus i s  poorly understood. It 
is b a s i c  t o  p l an t  breeding programs t o  know the  r e l a t i o n s h i p s  of 
gene t i c  s t r a i n s  involved. L i t t l e  such i n f o m a t i o n  i s  now a v a i l a b l e  
which could be u s e f u l  f o r  improving t h e  c u l t i v a t e d  forms. This 
work could be done by one i n s t i t u t i o n ,  wi th  cooperatfon by o t h e r  
q u a l i f i e d  workers. 

d. General Agronomic Studies .  - 
Almost nothing i s  known about t h e  agronomic c h a r a c t e r i s t i c s  of t h i s  

' p lan t ,  o r  how i ts  c u l t i v a t i o n  could be  manipulated to' f i t  i t  i n t o  
r a t i o n a l  cropping systems. Research i s  needed on: 

# 

(1) Nitrogen f i x i n g  a b i l i t y  

(2) Water requirements 

(3) Photoperiodic requirements and pos s ib l e  a l t e r a t i o n  
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(4) Vegetative reproduction 

(5) Seed-setting habits and their modification 

(6) Tuber development 

(7) Cultivation methods 

(8)  Value for forage or soil-building. 

e. Nutritional Evaluation. 
- .  

The panel points out that little is known about nutritional 
effectiveness of the winged bean nor about possible antinutritional 
factors. Topics requiring research include: 

(1 Protein content and quality (and their variability) of seeds, 
tubers, and leaves, 

c' 
(2) Levels of trypsin inhibitors, hemagglutinins, ant flatulence 

factors, ,and means of modifying these, 

(3) Oil and fatty acih contents; significance for hunan nutrition; 
means of extzacting oil and using residual meal, 

(4) . &king rnethdds and their utilization in various areas. 

(5) Socioeconomic implications of introduction or expanded culti- 
vation of this crop. 

4. Organization of the Project and Probable Costs, 

An informal working group on the winged bean already exists. The Asia 
Foundation has assumed a coordinating role for this group, after the initial 
Impetus given by the National Academy of Sciences. 

It is proposed: - ? 

a. That a working conference on research status and needs. for the 
*winged bean be held, probably in the Philippines, late in 1977. 
A,I.il. shou3dcos?onsor this conference. Cost is estimated at about 
$30,000, as a small activity, using FY 78 funds under Utilization/Evaluation. 

b, That a collaborative research program, involving at least the in- 
stitutions listed in 1. above, be undertaken in FY 79. Costs to 
A.I.D. are estimated at $500,000 per year. 
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Development of a collaborative research program grant proposal should 
' 

take place af ter  the conference; t h i s  proposal should be ready for  further 
consideration by April 1, 1978, 

, It is recornended that the Environnental Deterdmtion be a negative 
Threshold Decision since the project ac t iv i t i e s  will be restricted t o  
research, trainirig, and adaptive trials with no act iv i t ies  affecting 
the enviromnt,  I 

I 
I 

I 
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PROJECT IDENTIFICATION DOCUMENT 
Clus ter  0203 - Project  06 

T i t l e :  Winged Bean Research 

Time Period: To begin FY 79 

Estimated Cost: $500,000 per year 

Probable Invest igators :  A grouping o r  consortium including Alabama 
Am, Universi ty of I l l i n o i s ,  I I T A ,  Universi ty 
of Flor ida ,  National Biological  I n s t i t u t e  
(Indonesia), Universi ty of Papua New Guinea, 
Universi ty of the  P h i l i p p i n e s / ~ o s  Banos, 
Universi ty o$.Hawaii, some involvement of the  
Asia Foundation and National Academy of Sciences. 

2. The Problem. 

Edible legumes a r e  important sources of d i e t a ry  p ro te in ,  and sometimes 
a l s o  of o i l s  which a r e  a valuable source of c a lo r i e s .  I n  many t r o p i c a l  
a reas ,  product iv i ty  of adapted legume species i s  low, and other  species ,  
(such a s  soybeans) have obstacles  t o  t h e i r  food use which currently l i m i t s  
t h e i r  u t i l i z a t i o n .  New o r  little-known species  which could have wider 
cu l t i va t i on  and use could furnish  a valuable add i t ion  t o  t he  supply of 
n u t r i t i o u s  food i n  these  areas .  

The winged bean (Psophocarpus tetragonolobus (L.) DC) is  a little-known 
legume species  which has recent ly  been i den t i f i ed  by a National Academy of 
Sciences study team a s  a po t en t i a l l y  s i gn i f i c an t  food crop f o r  the  humid 
t r o p i c s  (NAS -- ad hoc Panel Report, 1975). This species  present ly  i s  
cu l t i va t ed  only a s  a garden crop i n  Papua New Guinea and some other  a reas  
of Southeast Asia, Research i n  o ther  humid t r o p i c a l  a reas ,  notably West 
Afr ica ,  has indicated t h a t  it  may have r e a l  po t en t i a l  value throughout 
t he  humid t r o p i c a l  zone. 

The species  i s  so l i t t l e  known t h a t  research is  needed even on such 
elementary mat ters  a s  i t s  n u t r i t i o n a l  value, water, and f e r t i l i t y  require-  
ments, photoperiodic response, and propagation. It produces both seeds 
and tubers ,  ea ten f r ee ly  by those who grow i t  i n  Southeast Asia, and a l so  
has ed ib l e  leaves.  The t o t a l  p ro te in  and o i l  contents a r e  comparable t o  
those of soybeans, but t h e  amino ac id ,  l i p i d ,  and tocopherol contents  a r e  
somewhat unusual. Prote in  content of the  tubers  is unusually. high. However, 
information on i ts food use is so scanty t ha t  i t s  po t en t i a l  f o r  u t i l i z a t i o n  
on a wide s c a l e  i s  not c l e a r .  


