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This publication is a report of a consultative group meeting of Asian National Scientists and Adminis-

trators to discuss sorghum production constraints in Asia, and the means to alleviate them. Selected

participants from Asian countries led discussions and prepared summaries on util ization of end

products, common production constraints and future prospects, research priorities, and transfer of

varieties and technologies to farmers. Following the presentation of summaries, the group resolved to

establish a Sorghum Research and Development Network for Asia to enable rapid progress in tech-

nology generation, adaptation, and adoption by pooling resources and expertise. The overall goal of

the network is to elevate the status of sorghum from that of a mere subsistence crop to a high-value

crop. The group recommended that ICRISAT should initiate and coordinate the activities of this

network.
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I n t r o d u c t i o n

A consul tat ive meet ing was he ld at ICRISAT Center, 16-19 Sep 1991 to:

• def ine clearly the constraints to so rghum produc t ion in the As ian reg ion, in

order to p rov ide sharper focus for sorghum research and germp lasm d is t r i -

bu t i on at ICRISAT, and

• invest igate the interest in and potent ia l of a so rghum research ne two rk for

the region to assist in overcoming the constraints.

Part ic ipants inc luded senior pol icymakers and so rghum research workers

f r o m Asia (Append i x I) . In add i t i on , donor nat ions and organizat ions w i t h

par t icu lar interest in the As ian region, and strengths in so rghum research,

were inv i ted to send representatives.

At the meet ing, par t ic ipants repor ted on the status o f so rghum p roduc t i on ,

u t i l i za t ion , constraints, and research activit ies in their countr ies. Representa-

t ives f r o m ICRISAT and other scientif ic research organizat ions presented re-

por ts of their ongo ing research act ivi t ies (Append ix 2). As ian par t ic ipants

were requested to lead discussions and prepare summar ies of the Proceedings

under headings such as u t i l i za t ion of end products, c o m m o n p roduc t i on

constraints and fu ture prospects, research pr ior i t ies and cooperat ive research,

transfer of variet ies and technologies to farmers, and technology exchange

(workshops, m o n i t o r i n g tours, etc.). To assist in this process, i n f o rma l surveys

were conducted in w h i c h part ic ipants were asked to p r io r i t i ze their countr ies '

interests. These pr ior i t ies were fur ther discussed. The resu l t ing summar ies

were presented by the discussion leaders and f ina l ly recommendat ions were

made. This document summar izes the proceedings of the meet ing and the

subsequent recommendat ions.
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O p e n i n g A d d r e s s

J.M.J. de Wet, Director, Cereals Program

International Crops Research Institute for the Semi-Arid Tropics

Patancheru, Andhra Pradesh 502 324, India

Welcome to the In te rna t iona l Crops Research Ins t i tu te fo r the S e m i - A r i d

Tropics. I am pleased to note that most of the so rghum-g row ing countr ies of

As ia are represented at this Workshop, as are U S A I D Ti t le X I I Col laborat ive

Research Suppor t P rogram on Sorghum and Pearl M i l l e t ( INTSORMIL) , Food

and Ag r i cu l t u re Organ iza t ion o f the U n i t e d Nat ions (FAO), Un i t ed Nat ions

Deve lopment Programme (UNDP) , Un i t ed States Depar tment o f Ag r i cu l tu re

(USDA) , and the pr iva te industry.

So rghum is an impor tan t w o r l d cereal bu t its p roduc t ion has not been

keep ing pace w i t h the demand . D u r i n g the next decade, a steady increase in

the d e m a n d for so rghum as an an ima l feed is expected to cont inue in devel -

oped countr ies . In La t i n Amer i ca , this increase in demand is present ly bal-

anced by an a lmost 10% annua l increase in p roduc t ion . As ia is, therefore, in

an ideal pos i t i on to capture par t o f this expor t market . However , in order to

f i l l the gap between the expected d e m a n d and p roduc t ion , major p roduc t i on

constraints need to be removed . For so rghum to reach its f u l l potent ia l , h i g h -

y i e l d i ng cu l t ivars w i t h resistance to regional ly impo r tan t diseases and insect

pests are needed.

ICRISAT has an effective ne two rk of regional research programs and net-

w o r k s to cooperate w i t h N A R S in A f r i ca . But such ne tworks do not exist i n

As ia . Th is Workshop is designed to determine whether there is a need for

ICRISAT to deve lop close research ties w i t h so rghum-g row ing countr ies in

As ia . Th is w i l l be y o u r decision. I f y o u decide that research cooperat ion on

so rghum is needed, ICRISAT suggests the deve lopment of a ne twork . For

such a n e t w o r k to be successful, i t w i l l have to be a research-oriented one,

i n v o l v i n g scientists of ICRISAT and Na t i ona l Programs as equal partners in

cooperat ive research of reg ional signif icance. I t is also necessary for Na t i ona l

Programs to accept responsib i l i ty for such regional research in areas where

they have compara t ive advantages over ICRISAT.

To achieve an effective research structure, i t w i l l be necessary to iden t i f y

reg ional and local research pr ior i t ies. We need to deve lop research projects

w i t h i n the f r amework , and assign responsibi l i t ies to solve specific p roduc t i on

constraints. The Cereals Program at ICRISAT w i l l t r y to imp lemen t y o u r

recommendat ions.
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I C R I S A T ' s R o l e i n C e r e a l s a n d L e g u m e s

R e s e a r c h i n A s i a

Y.L. Nene, Deputy Director General
International Crops Research Institute for the Semi-Arid Tropics

Patancheru, Andhra Pradesh 502 324, India

ICRISAT's mandate is bo th g lobal and regional — global in crop mandate and

regional in area mandate. ICRISAT Center in Patancheru, Ind ia , is the g lobal

center where ma in l y strategic and app l ied research, and advanced t ra in ing

act iv i t ies are under taken. I t also supports regional act iv i t ies for legumes,

cereals, and resource management in Asia. The current geographic focus of

ICRISAT's total research efforts indicates substant ial focus on Asia. At present

basic, strategic, app l ied , and adapt ive research are be ing carr ied ou t at ICR I -

SAT Center. ICRISAT plans to increase its basic and strategic research and

reduce app l ied and adapt ive research since most As ian NARSs are s t rong

enough to carry out app l ied and adapt ive research.

There is an increasing interest in g r o w i n g sorghum in several countr ies in

Asia. In the past, ICRISAT's act iv i t ies in Asia have been channeled ma in l y

th rough t w o research ne tworks—As ian Gra in Legumes N e t w o r k ( A G L N )

and Cooperat ive Cereals Research N e t w o r k (CCRN). Recently i t has been

decided to merge the act iv i t ies of these t w o ne tworks under a single net-

work—Cerea ls and Legumes Asia N e t w o r k ( C L A N ) . This n e t w o r k w i l l b r i ng

nat iona l p rograms and ICRISAT scientists together to w o r k on c o m m o n p rob-

lems and to share technology, ideas, and materials.

This meet ing has been cal led to consider establ ishment of a regional sor-

g h u m research ne twork for Asia. I request y o u to focus y o u r a t tent ion on (1)

potent ia l of so rghum as a food , fodder, a n d / o r feed in y o u r country, (2) level

of interest in so rghum research that the po l icymakers in y o u r coun t ry have,

(3) whether y o u r count ry can fu l f i l l commi tments made towards the ne twork ,

(4) research and t ra in ing needs of you r country, and (5) in w h a t w a y y o u can

he lp ICRISAT and vice versa, as t rue partners in this jo in t endeavor.
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S u m m a r i e s o f P r e s e n t a t i o n s a n d D i s c u s s i o n s

Ut i l i za t ion of End Products

Discussion Leader: Lu Qing-Shan (China)

Moderator: V. Subramanian (ICRISAT)

Rapporteur: V. Mahalakshmi (ICRISAT)

The f o l l o w i n g areas were considered impor tan t for research in to u t i l i -

za t ion of end products in the As ian region:

Processing. Dehu l l i ng so rghum is impor tan t to make food products ,

because of its coarse, th ick per icarp. Dehu l l i ng and the r i gh t type of

m i l l i n g imp rove the palatabi l i ty o f so rghum foods, par t i cu la r ly t rad i -

t iona l foods.

Foods. Sorghum cont inues to be used to make t rad i t iona l foods such as

roti, noodles, and r ice- l ike products, and these s t i l l need to be consid-

ered. However , there was increased interest in the use of so rghum for

bread, biscuits, and in snack foods.

Industrial Uses. Sorghum gra in has good potent ia l fo r a var ie ty of

indus t r ia l uses. Product ion of starch and starch-based products such as

glucose and fructose sy rup general ly seem to be impor tan t .

Sweet Stalk Sorghums. Sweet stalk sorghums can be used to make

sugar, sy rup , a lcohol , and gasohol. Interest in sorghums for sugar p ro -

duc t ion seems to be greatest in the h igh lat i tudes where sugarcane has

not been adapted.

Forages. In general, the part ic ipants felt the need to intensi fy research

on forage sorghums. They fel t that the requirements for silage p roduc -

t i on also need to be addressed.

Feeds. So rghum cou ld be considered as feed for ruminan ts and n o n -

ruminan ts , especially poul t ry . I t can par t l y replace maize in pou l t r y

rat ions. However , g ra in processing for feed uses d i d not assume im-

portance d u r i n g the discussions.
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Table 1. V i e w s of the participants of the Consultative M e e t i n g on the establishment of a Sorghum

Research N e t w o r k for Asia, as revealed by a survey on end-product ut i l izat ion — processing, food,

industrial uses, sweet sorghum, forage, and feed.

Processing

Dehulling

Dry mi l l ing

Food

Traditional

Novel

Bread

Cookies

Snacks

(pops, flakes,

etc.)

Priority1

Aus-

tralia

5

5

5

3

3

3

Industrial Uses (grain)

Starch

Liquor

Glucose syrup

HFSS

(High Fructose

3

3

3

3

Sorghum Syrup)

Malt (food)

Mal t ing/brewing

Sweet Sorghum

Syrup

Sugar

Alcohol

Gasohol

Forage

Stem/leaves

Ensilage

Mi l l ing

Feeds

Mil l ing

Steam flaking

Roll ing

Micronizing

Alkal i treatment

3

3

-

-

2

2

3

3

-

2

2

2

2

-

(to reduce tannin)

China

2

-

1

2

3

-

2

1

3

-

-

-

2

3

2

2

2

2

4

4

4

4

4

-

India

1

-

3

3

2

2

1

1

1

1

1

1

2

1

2

1

1

1

2

2

1

2

2

-

Indo-

nesia

1

-

2

1

1

1

3

4

4

4

3

4

4

4

5

5

3

3

-

2

-

-

-

1

Iran

3

3

3

1

1

1

1

5

1

1

3

5

1

1

3

5

1

1

1

5

5

5

5

5

Myan-

mar

2

-

3

2

2

2

-

3

-

-

-

4

-

-

-

-

1

-

-

-

-

-

-

-

Nepal

_3

-

1

1

1

1

2

2

2

2

2

2

1

1

1

1

2

2

2

5

5

4

4

4

Phil i-

ppines

1

-

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

-

2

2

2

Thai-

land

3

-

1

-

5

-

-

-

-

-

-

3

1

-

-

1

1

-

-

-

-

-

-

-

Viet-

nam

-

-

-

-

2

1

1

1

1

1

1

1

-

-

-

-

3

4

-

2

-

-

-

-

Russia

-

-

1

2

3

1

1

2

1

1

3

2

1

2

3

5

2

1

3

1

2

4

4

-

Mean2

1.9

3.0

1.9

1.6

2.0

1.3

1.6

2.3

1.9

1.7

1.8

2.6

1.7

1.8

2.3

2.3

1.8

1.9

2.2

3.1

3.8

3.4

3.4

3.0

1. In a scale of 1-5, where 1 = high priority, and 5 = low priori ty.

2. Mean excludes rating by Australia and Russia.

3 . - = No priori ty indicated.
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The v iews of the par t ic ipants as revealed by a survey are g i ven in f u l l in Table

1 a n d in s u m m a r y f o rm .

Clear overa l l preferences were ind icated for research on f o o d uses of sor-

g h u m (notably fo r nove l preparat ions), indus t r ia l uses o f the g ra in , sweet

stalk sorghums, and forage sorghums. Processing needs and use of so rghum

in feed received l o w p r i o r i t y (Table 2).

Table 2. Priorities for end-product utilization in the Asian region.

Area

Food

Industrial uses of grain

Sweet sorghums

Forages

Processing

Feed

Priority1

1.7

2.0

2.0

2.0

25

3.3

1. In a scale of 1-5, where 1 = high priority, and 5 = low priority.

I t was also clear, however, that there were marked differences in the in ter -

ests o f d i f ferent countr ies w h i c h w o u l d be masked i f on l y an average p r i o r i t y

was considered. The f o l l o w i n g l i s t ing indicates the countr ies w h i c h accorded

highest p r i o r i t y to the var ious categories of end-product u t i l i za t ion :

Processing

Food

Trad i t iona l

N o v e l

Indus t r i a l uses

Sweet sta lk

sorghums

Forage

Feed

: I nd ia , Indonesia, and Phi l ipp ines.

: Ch ina , Nepa l , Phi l ipp ines, and Tha i land .

: Indonesia, I ran , Nepa l , Phi l ipp ines, a n d V ie tnam.

: I nd ia , I ran , Phi l ipp ines, and V ie tnam.

: Ind ia , I ran , Nepa l , Phi l ipp ines, and Tha i land .

: I nd ia , I ran , Myanmar , and Tha i land .

: I nd ia , Indonesia.
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C o m m o n Production Constraints and Future Prospects

Discussion Leader: Subandi (Indonesia)

Moderator: L.K. Mughogho (ICRISAT)

Rapporteur: R.P. Thakur (ICRISAT)

As an outcome of the presentat ions a n d discussion of the coun t ry re-

por ts , the s o r g h u m p roduc t i on constraints c o m m o n in the reg ion and

the fu tu re prospects fo r the crop are summar i zed be low:

Product ion Constraints

L a n d

Sorghum is usua l l y g r o w n in the ra in fed marg ina l lands w i t h errat ic

ra in fa l l resu l t ing i n d rough t o r somet imes wa te r logg ing , l o w fer t i l i ty ,

a n d sal ini ty. Th is is p robab ly w h y so rghum deve lopment has been g iven

a l o w p r i o r i t y in most of the na t iona l research programs. W h e n there is

i m p r o v e m e n t o f mo is tu re ava i lab i l i ty or fe r t i l i t y o f the l and , farmers

general ly shi f t to r ice, wheat , or maize.

Farmers

Sorghum farmers are usua l ly smal l l and holders. They are poor w i t h

l i m i t e d resources. The i r farms are w i d e l y dispersed. M a n y are located in

remote a n d less-developed areas w i t h poor commun ica t i on faci l i t ies,

a n d l i t t le access to b o t h i n f o rma t i on and inpu ts for crop p roduc t i on .

These factors lead to l o w adop t i on o f i m p r o v e d technology.

A v a i l a b i l i t y o f Specif ic I m p r o v e d Technologies

N e w technologies have been generated t h r o u g h research in some o f the

A s i a n countr ies. Howeve r , in general , i t i s fe l t that specific technologies

fo r p roduc t i on a n d u t i l i za t i on are s t i l l l ack ing , w h i c h contr ibutes to the

l o w compara t i ve advantage o f the crop.
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F a r m i n g Practices

A majo r i t y o f farmers in the reg ion g r o w so rghum us ing t rad i t iona l

methods o f cu l t i va t ion w i t h l o w inpu ts such as:

• l o w qua l i t y seeds,

• u n i m p r o v e d l ow -y i e l d i ng local variet ies,

• no or l o w doses of fert i l izer,

• no protect ion against pests a n d diseases,

• imprope r p lan t densit ies, etc.

Farmers usua l ly feel that i m p r o v e d technology is expensive.

U t i l i z a t i o n

A major par t o f the so rghum gra in p roduced in the reg ion is used fo r

h u m a n consumpt ion by poor farmers w h e n the more-prefer red cereals,

r ice, and wheat , are not avai lable or are in short supply . There has been a 

decl ine in the recent past, in the use of so rghum as f ood in I nd ia , Ch ina ,

and Myanmar . So rghum is also used for indust ry , pa r t i cu la r l y the feed

i n d u s t r y However , as a source of carbohydrate, it is usua l l y a second

choice, after maize.

G o v e r n m e n t S u p p o r t

Government suppor t fo r research, extension, seed mu l t i p l i ca t i on , credi t ,

and marke t i ng o f so rghum is weak, in l ine w i t h i ts r ank i ng , w h i c h i s

f o u r t h or lower. As research is the backbone of deve lopment , th is leads

to s low progress.

Pr ior i ty o f P rob lems

Pr io r i t y scores of p roduc t i on problems in i n d i v i d u a l countr ies, as eva lu -

ated by a survey of the par t ic ipants ' op in ions, are s h o w n in Table 3.
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Table 3. Pr ior i ty1 of sorghum production problems in ind iv idua l countries, as evaluated by a 

survey of the participants of the Consultative Mee t ing on the establishment of a Sorghum Re-

search N e t w o r k for Asia.

Prob lem

A b i o t i c

Seedl ing

emergence

D r o u g h t

Soi l nu t r i en t

Soi l tox ic i ty

B io t i c

Shoot f ly

Stem borer

M i d g e

Shiga

Storage insect

Leaf diseases

Stalk ro t

G r a i n m o l d

Panicle diseases

Othe rs

Q u a l i t y seed

M a r k e t i n g

C h i n a

_3

3

3

-

-

1

-

-

-

4

4

-

2

-

-

I nd ia

5

1

3

3

1

4

3

3

3

4

1

1

1

1

1

I n d o -

nesia

2

2

2

3

3

4

5

5

1

3

3

2

4

2

2

I r a n

1

4

3

3

5

2

5

5

3

4

4

5

3

1

3

M y a n -

m a r

4

1

1

5

2

5

5

2

5

5

5

2

5

2

5

N e p a l

4

2

1

3

2

1

3

5

1

5

4

3

5

1

1

Ph i l i -

pp ines

3

1

4

4

2

2

4

3

2

2

2

1

2

1

1

T h a i -

l and

3

1

2

2

2

2

5

5

3

3

4

1

2

3

1

Viet-

n a m

1

2

4

3

2

2

2

5

2

3

3

2

3

2

2

Reg ion 2

2

1

2

4

1

1

5

5

2

4

3

1

2

1

1

1. In a scale of 1-5 w h e r e 1 = h i g h p r io r i t y , a n d 5 = l o w pr io r i t y .

2 . Reg iona l scores are based on the frequencies o f h i g h p r io r i t ies fo r the p r o b l e m in d i f ferent c o u n -

tr ies on a scale of 1-5, w h e r e 1 = < 5 of p r io r i t i es 1-2, 2 = < 5 of p r io r i t ies 1-3,3 = < 5 of p r io r i t ies 1-4,

4 = < 5 of p r io r i t i es 1-5, a n d 5 = < 5 of p r io r i t i es 3-5 .

3. - = No p r i o r i t y i nd ica ted .
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Future Prospects

Prospects o f S o r g h u m i n A s i a

A l t h o u g h there are m a n y in teract ing constraints in p roduc t i on , pros-

pects for the expansion of so rghum crop in As ia have been iden t i f ied as

be ing good for several reasons:

• popu la t i on g r o w t h is lead ing to increasing d e m a n d of a l l f ood

crops, i n c l ud i ng sorghum;

• as the economies of the As ian countr ies cont inue to imp rov e , the

demand for an ima l p ro te in i s increasing, a n d w i t h i t the d e m a n d

for feed and fodder w h i c h so rghum can s u p p l y more cheaply than

other staple grains;

• technologies exist to increase p roduc t ion and u t i l i za t i on of sor-

g h u m w h i c h can be adapted to diverse condi t ions in the reg ion.

Ava i lab i l i t y o f these technologies w i l l fu r ther reduce p roduc t i on

costs;

• so rghum can be used for indust r ia l products such as starch, beer,

a lcohol , sugar, h i g h fructose sy rup , bread, biscuits, noodles, p l y -

w o o d , etc.; and

• so rghum is more adapted to ecological condi t ions no t appropr ia te

to r ice, wheat , or maize cu l t i va t ion , and so prov ides a w a y to ex-

tend the area o f c ropp ing ; and in association w i t h f o o d legumes, i t

improves farmers ' income and soi l fer t i l i ty .

G e n e r a t i o n o f I m p r o v e d Technologies

Produc t ion constraints cou ld be overcome by: (a) the generat ion of spe-

cif ic i m p r o v e d technologies for ra in fed marg ina l lands a n d l and w i t h

insuff ic ient i r r i ga t ion to g r o w p r ime crops; and (b) the p r o m o t i o n o f

u t i l i za t i on to increase the demand for sorghum.

Estab l ishment o f a n A s i a n S o r g h u m Research N e t w o r k

In most of the As ian countr ies, so rghum is a m i n o r c rop; thus i t is g i ven

l o w pr io r i t y , lead ing to poor resource al locat ion for research and deve l -

opment . To use eff ic ient ly a l l the avai lable resources fo r so rghum re-

search a n d d e v e l o p m e n t i n d i f fe ren t count r ies o f the r eg i on , i t i s

recommended that a f lexible Sorghum Research and Deve lopment N e t -

w o r k be established.

The n e t w o r k shou ld p rov ide a structure to:

• p romote research col laborat ion and associated act iv i t ies between

ICRISAT, the nat iona l programs in the As ian reg ion, and other

in ternat iona l or regional programs;

• act as a reg ional center of i n fo rma t ion on so rghum research; and

• p r o m o t e the exchange o f i n f o r m a t i o n , k n o w l e d g e , exper ience,

ge rmp lasm, technologies, a n d expert ise a m o n g scientists o f the

region-

11



Research Priorit ies and Cooperative Research

Discussion Leader: B.S. Rana (India)

Moderator J.W. Stenhouse (ICRISAT)

Rapporteur K.N. Rai (ICRISAT)

Elevation of status. The g r o u p fel t that p roduc t i v i t y o f so rghum in As ia

was ve ry l o w in spi te o f the fact that i t i s an impor tan t source o f f ood ,

feed, a n d fodder in d r ie r areas. Thus , i t is essential to elevate the status

of s o r g h u m f r o m a subsistence to a h i g h va lue crop.

Diversification of uses. The g roup recognized that so rghum can p ro -

v i d e r a w mater ia ls fo r i ndus t r ia l p roduc t i on o f starch, mal t , beverages,

sugar, nove l f ood products , and feed. Hence, research on these aspects

to d ivers i f y uses of so rghum shou ld proceed simultaneously.

ICRISAT's contribution. The g roup fe l t that the progress made by var -

ious d isc ip l inary research projects at ICRISAT was sat isfactory Hence,

ICRISAT can n o w concentrate on those areas where more w o r k needs to

be done a n d thus fu r ther cont r ibute to so rghum improvemen t in the

reg ion.

Transfer of resistance. The g r o u p recognized: (1) g ra in y i e l d p la teau ing

in ra iny - a n d postrainy-season sorghums, and (2) the l im i t ed success in

t ransfer r ing resistances to shoot f ly , s tem borer, g ra in m o l d , and charcoal

r o t / l o d g i n g associated w i t h d r o u g h t in to otherwise desirable cul t ivars.

Since t rad i t i ona l b reed ing methods have l i m i t e d success in dea l ing w i t h

such transfers, i t seems appropr ia te to use m o d e r n b iotechnological

methods to a t tempt to transfer these resistances to desirable cul t ivars.

Role of I C R I S A T . The g r o u p fe l t that ICRISAT Center shou ld augment

i ts research act iv i t ies, a n d the d isseminat ion of the results of such re-

search, pa r t i cu la r l y i n genetic enhancement, ge rmp lasm supp l y a n d u t i -

l i z a t i o n , u p g r a d i n g o f hos t -p lan t resistance i n h i g h - y i e l d i n g back-

g rounds , a n d low-cost i n p u t m a n a g e m e n t . The a i m o f such research

s h o u l d be to increase s ign i f icant ly the p roduc t i v i t y a n d pro f i tab i l i t y o f

s o r g h u m cu l t i va t i on w i t h focus on indus t r i a l uses o f the crop in the

reg ion.

Fodder. Since s o r g h u m is the most impo r tan t source of fodder fo r d ra f t

a n d m i l c h catt le, i t i s essential to deve lop mu l t i - cu t forage genotypes

w i t h h i g h regenerat ion a n d biomass p roduc t i v i t y , comb ined w i t h h i g h

n u t r i t i v e va lue.
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Collaboration among national programs. Expert ise is avai lable in t is-

sue cu l ture a n d protoplast fus ion in I nd ia a n d in t issue cu l ture in Ch ina

and Russia. Therefore, m u t u a l co l laborat ion a m o n g na t iona l p rograms

th rough a ne two rk is essential for r a p i d progress in each country.

Establishment of Network recommended. The g r o u p s t rong ly recom-

mended that a Regional So rghum Research a n d Deve lopmen t N e t w o r k

shou ld be established w i t h adequate f inancia l suppor t a n d resources to

deve lop an effective regional cooperat ive p rog ram. L inks shou ld also be

established w i t h so rghum improvemen t p rograms o f Russia a n d A u s -

tra l ia, I N T S O R M I L , U S D A , and F A O / U N D P t o p rov i de a n o p p o r t u n i t y

for g loba l test ing o f i m p r o v e d germp lasm a n d technologies.

Steering Committee. The g roup also recommended set t ing up a steer-

i n g commit tee or adv isory g roup to u t i l i ze ex is t ing expert ise in the

As ian reg ion, and to part ic ipate in p l ann ing a n d m o n i t o r i n g progress o f

n e t w o r k act iv i t ies.
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Transfer of Varieties and Technologies

Discussion Leader:

Moderator

Rapporteur:

W.B. Malacad (Philippines)

K.F. Nwanze (ICRISAT)

B.S. Talukdar (ICRISAT)

to Farmers

The procedures fo r var ie ta l test ing, release, seed mu l t i p l i ca t i on , and

technology transfer to farmers in var ious countr ies in the As ian reg ion

are var iants of the same basic theme (Tables 4, 5, and 6). However , the

degree of cont ro l t h rough legis lat ion, the nomenclature, and the compe-

tent author i t ies for the var ious stages in the process d i f fer ma rked l y

f r o m coun t r y t o c o u n t r y

In general , on - fa rm test ing o f cu l t ivars and technologies is weak in the

A s i a n reg ion . A n o t h e r w e a k area i s o n - f a r m research to d iagnose

farmers ' p rob lems, a n d suggest possible solut ions, and to tap farmers '

op in ions about i m p r o v e d cu l t ivars and new techno logy Adequate for-

m a l test ing mechanisms do exist to determine the cu l t ivars sui table for

release. However , there are bott lenecks to d isseminat ion of cu l t ivars in

pub l i c sector seed mu l t i p l i ca t i on and in the extension services.

Table 4. Procedures for varietal testing and release to farmers.

Council/Committee

- National

cooperative trial

- Test trials

- Regional technical

working

committee

- Central

subcommittee

- Approval

committee

Member

Breeding research

institutions,

both government and

private institutions

- A l l breeding research

institutions

- Farm leader

representative

- National commodity

team leaders

Activities

Conduct

multilocational

field trials

- Workshop (yearly)

- Identify variety

for release

Approve, and

recommend for

release of a 

variety.

Cooperators

- Research

institutions

- Major sorghum-

growing areas

(farmers' fields)
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Table 5. Procedures for seed mul t ip l i ca t ion and t ransfer /d ist r ibut ion to

farmers.

Category

Breeder seeds

Foundation seeds

Registered seeds

Agency involved

Breeding institution

Breeding institution

- Seed-grower cooperatives

- Seed cooperators

- National farm cooperators

Addit ional comment

Both private and

government institutions.

Responsible for variety

distribution and transfer of

certified seeds to the farmers.

Table 6. Procedures for transfer of technologies to farmers.

Strategies

Fanner field test

(verification)

On-farm testing

demonstration in major

sorghum-growing areas

Short training for farmers at

regional research farm

Farmers' field day (visit to

regional research station)

Publications

Special organization

Onfarm Research Team to

survey, diagnose farmers'

problems, and identify

solutions.

Agency responsible

Department of Agriculture/Department of Agriculture

Extension/Onfarm Research Team

Department of Agriculture/Department of Agriculture

Extension/Onfarm Research Team

Regional Research and Extension Division/Department

of Agriculture/Onfarm Research Team

Regional Research and Extension Division/Department

of Agriculture/Onfarm Research Team

Regional Applied Communication Groups

Technical spread station different levels:

- National

- Provincial

- Villages

Directorate of Agriculture/Research institutions
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Technology Exchange (workshops,

moni tor ing tours, etc.)

Discussion Leader: Abbas Almodares (Iran)

Moderator: C.M. Pattanayak (ICRISAT)

Rapporteur C.L.L. Gowda (ICRISAT)

Workshops. M o r e emphasis shou ld be g iven to general wo rkshops cov-

e r i ng a l l aspects of so rghum. Workshops on special p rob lems (e.g., resis-

tance to g r a i n m o l d , d r o u g h t to lerance, u t i l i z a t i o n , etc.) s h o u l d be

organ ized w h e n necessary.

Meetings. Depend ing on the ne twork ' s needs, meet ings shou ld be orga-

n i zed once in 2 or 3 years. Regional rev iew a n d p lann ing meet ings,

f o l l o w e d by consul ta t ive g r o u p meet ings shou ld be g i ven p r i o r i t y over

scientists' meet ings.

Moni tor ing Tours. M o n i t o r i n g tours were considered usefu l , b u t the

relevance of the subject or technology in the coun t ry p lanned fo r such

tours shou ld be an impo r t an t c r i te r ion. M u l t i - c o u n t r y tours were prefer-

red to s ing le-country tours.

Training. T ra in ing was ra ted as a h i g h p r i o r i t y by most countr ies. Short-

t e r m t ra in ing o f mid-career scientists to upgrade their ski l ls and learn

special sk i l ls was ra ted highest. Some countr ies also favored, for j un io r

technicians, general , shor t - te rm t ra in ing , and long- te rm t ra in ing f r o m 6 

mon ths to 2 years.

In format ion Exchange. Part ic ipants said that they were able to share

research results, b u t endorsed the need for more effective i n f o rma t i on

exchange. They emphas ized the need fo r a regional database for the

ne two rk .

Work ing Groups. Part ic ipants ind ica ted the need to establ ish w o r k i n g

groups of interested scientists fo r special research topics; e.g., g ra in

m o l d , d r o u g h t tolerance, and u t i l i za t ion .

Steering Committee. M o s t par t ic ipants fel t the need fo r a Steering C o m -

mi t tee that shou ld i nvo l ve po l icymakers , scientists f r o m nat iona l p r o -

grams, ICRISAT, a n d other interested bodies. The n u m b e r o f members

shou ld , however , be kep t to a m i n i m u m . The funct ions o f the Commi t tee

shou ld i nc lude p l a n n i n g a n d eva lua t ion o f n e t w o r k act iv i t ies. The need

fo r a separate eva lua t ion commi t tee was also emphas ized.

16



Funding. I t was recommended that al l member countries should pledge

personnel and resources for the conduct of trials, local transport, and local

expenses for network activities in their o w n country; and that ICRISAT

should support the coordination of the n e t w o r k Add i t i ona l support m igh t

be needed for meetings, international t rave l and for special projects (e.g.,

biotechnology). ICRISAT should be given the author i ty to seek or arrange

addi t ional fund ing. Possible support for network activities m igh t come

f rom Austral ia or the U S A I D Ti t le X I I Collaborative Research Support Pro-

g ram on Sorghum and Pearl Mi l le t ( INTSORMIL). Specific ment ion was

also made of the possibil i ty of obtaining support through the exist ing F A O

RAS/89 /040 project on Food Legumes and Coarse Grains.
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R e c o m m e n d a t i o n s

Recommendation Committee:

Chairperson:

Co-chairperson:

Members:

Rapporteur:

Resource persons:

Beatriz P. del Rosario (Philippines)

C.M. Pattanayak (ICRISAT)

B.S. Rana (India)

Subandi (Indonesia)

Abbas Almodares (Iran)

S.D. Singh (ICRISAT)

J.M.J. de Wet (ICRISAT)

D.G. Faris (ICRISAT)

The Recommendat ions Commi t tee careful ly considered a l l the presenta-

t ions made at the meet ing, especially those of the discussion leaders

w h o d r e w together points of general concern on the special themes:

u t i l i za t i on o f end products , common p roduc t ion constraints and fu tu re

prospects, research pr ior i t ies and cooperative research, transfer of v a r i -

eties and technologies to farmers, and technology exchange (workshops ,

m o n i t o r i n g tours, etc.). The reports of the discussion leaders unde r these

headings were g i ven in f u l l in the previous section. In the p lenary ses-

s ion, Dr Beatriz P. de l Rosario presented the f o l l o w i n g report .

Report of the Recommendat ions Commi t tee

Rat iona le

Popu la t ion in the As ian region continues to g r o w and w i t h i t the de-

m a n d for f ood . However , exist ing p roduc t ion f ront iers have no t been

f u l l y exp lored. There has been very l im i ted u t i l i za t ion , par t i cu la r l y o f

marg ina l i d le d ry lands , and their exp lo i ta t ion remains a chal lenge to the

As ian region. In these agro-environments, so rghum has a compara t ive

advantage over other crops such as maize.

At present, the major so rghum producers in As ia are Ind ia a n d Ch ina.

In b o t h countr ies, the area under p roduc t ion has decreased, a n d food

c o n s u m p t i o n habi ts have changed. Preferences are be ing s h o w n for

nove l f ood products and there is a g r o w i n g interest in indus t r ia l uses of
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so rghum ( for example, in an ima l feeds, starch, a lcohol , and sugar p r o -

duct ion) . These t rends, in these countr ies and in Aus t ra l ia and Russia,

ind icate that these are the g r o w t h areas in w h i c h to advance the sor-

g h u m i ndus t r y i n As ia . The example o f Tha i land , w h i c h has captured an

expor t marke t f o r s o r g h u m in Japan, shows the potent ia l fo r commer -

c ia l izat ion of the crop.

In the other countr ies in As ia , such as Ph i l ipp ines, Indonesia, M y a n -

mar, N e p a l , and V ie tnam, so rghum is a m i n o r crop that has not benef i t -

ted f r o m ma jo r research efforts. Bu t i ts po ten t ia l fo r processed f ood

products a n d indus t r ia l uses is t remendous, g iven the necessary tech-

no logy and marke t adjustments. For these countr ies, appropr ia te tech-

no logy needs to be deve loped to address p roduc t i on , pos tp roduc t ion ,

a n d processing constraints. M u c h sui table technology has al ready been

deve loped in I nd i a and Ch ina a n d by in ternat iona l inst i tutes such as

ICRISAT a n d na t iona l ins t i tu t ions in Aus t ra l ia and Russia. Col labora-

t i on to p o o l expert ise and resources f r o m a l l these sources to adapt

ex is t ing technology to n e w areas w o u l d lead to substant ia l savings in

research efforts requ i red . I t w o u l d also shor ten the t ime lag between

technology adop t i on a n d eventual ly, i ts commerc ia l iza t ion. Th is is par -

t i cu la r l y i m p o r t a n t cons ider ing that expendi ture on research and deve l -

opmen t in As ia i s w e l l be low the W o r l d Bank's recommended f igu re o f

1% of gross va lue added (GVA) and seems l i ke ly to rema in so.

N e t w o r k

The Recommendat ions Commi t tee s t rongly bel ieved that there can be

r a p i d progress i n techno logy genera t ion , adap ta t i on , and a d o p t i o n

th rough p o o l i n g of resources and expertise. For this, a regional ne two rk

is a necessity. The Commi t tee w i shed to express that they were c o m m i t -

ted to set t ing up the ne two rk , a n d a l though the meet ing was organized

specif ical ly to consider a research ne twork , most par t ic ipants ind icated

interest in conduc t ing research in re la t ion to deve lopment . The C o m m i t -

tee therefore recommended that the ne two rk be n a m e d 'Sorghum Re-

search a n d Deve lopment N e t w o r k for As ia ' .

G o a l

The overa l l goa l o f the n e t w o r k is to elevate the status of s o r g h u m f r o m

that of a mere subsistence to a h i g h va lue crop. The po ten t ia l for this

exists a n d a strategy mus t be deve loped to achieve i t t h r o u g h research,

in te rco imt ry cooperat ion, and co l laborat ion w i t h in ternat iona l organiza-

t ions such as ICRISAT, I N T S O R M I L , a n d others. I t m a y take 5-10 years

to achieve the goa l , b u t i t is i m p o r t a n t to have the r i gh t v i s ion at the

outset — that is, to w o r k together t h rough a ne twork .
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Objec t ives

The f o l l o w i n g objectives o f the n e t w o r k have been iden t i f ied :

• to exchange i m p r o v e d genetic mater ia l and ge rmp lasm;

• to conduct cooperat ive research and deve lopment on so rghum p r o -

duc t i on and u t i l i za t ion ;

• to upgrade research and deve lopment capabi l i t ies of the par t i c ipa t ing

countr ies;

• to suppor t and accelerate transfer of technology to farmers and indus -

tr ies; a n d

• to deve lop eff icient databases and shar ing of i n fo rma t i on .

O p e r a t i o n a l Strategy

For the n e t w o r k to be effective, an appropr ia te s t ructure is necessary.

The Commi t tee recommended that the structure comprises a Steering

Commi t tee , a Technical Commi t tee, and a Coord ina t i on U n i t , w h i c h

shou ld con t inua l l y l iaise w i t h each other. The i r compos i t i on a n d respon-

sibi l i t ies are ou t l i ned below.

Steering Committee. The Steering Commi t tee is a p o l i c y m a k i n g b o d y

and , as such, its members shou ld be po l icymakers nomina ted f r o m na-

t iona l p rograms, ICRISAT, and donor agencies. The N e t w o r k Coord ina -

tor s h o u l d be an ex-of f ic io member of th is commi t t ee . A n a t i o n a l

representat ive shou ld be elected chairperson for a pe r i od of 2 years. The

terms of reference of the Steering Commi t tee shou ld be:

• to p r o v i d e gu idance a n d d i rec t i on to the o v e r a l l a c t i v i t y o f the

ne twork ;

• to advise the governments of the par t i c ipa t ing countr ies about the

necessary inpu ts and funds ; and

• to contact dono r agencies for f u n d i n g the n e t w o r k act iv i t ies.

The Steering Commi t tee shou ld meet every 2 years to rev iew p r o -

gress reports presented by Coun t r y Coord inators and to p r o v i d e fu tu re

d i rec t ion.

Technical Committee. The Technical Commi t tee shou ld compr ise scien-

tists nom ina ted by member countr ies as C o u n t r y Coord ina tors , and the

N e t w o r k Coord inator , w h o shou ld act as convener. The Cha i rperson

shou ld be elected by the Coun t r y Coord inators every t h i r d year. The

Technical Commi t tee shou ld advise on the scienti f ic content o f ne two rk

act iv i t ies, d r a w i n g on resource scientists f r o m ICRISAT a n d other ins t i -

tu t ions as necessary.

Coordinating Uni t . The Coord ina t ing U n i t shou ld be located a t I C R I -

SAT Center a n d a l l i ts funct ions shou ld be executed by ICRISAT. The
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U n i t s h o u l d consist o f a coord inator nom ina ted by ICRISAT, suppor ted

by the necessary scient i f ic a n d secretarial staff and f u n d i n g .

F u n d i n g Strategy

F u n d i n g suppo r t i s essential fo r a l l act iv i t ies o f the ne twork . The g r o u p

recommends t h a t

• each pa r t i c ipa t ing na t iona l government suppor ts and prov ides fac i l i -

t ies fo r a l l n e t w o r k act iv i t ies w i t h i n that count ry ; and

• ICRISAT suppor ts a l l act iv i t ies o f the Coord ina t i ng U n i t

The overa l l success of the n e t w o r k depends on establ ishing effect ive

col laborat ive act iv i t ies between member countr ies a n d organizat ions, as

w e l l as on the steer ing a n d technical commi t tee meet ings, workshops ,

m o n i t o r i n g tours , equ ipmen t a n d suppl ies, specialist meet ings, technical

assistance, etc. For such needs, external dono r suppor t w i l l be essential.

Suggested donors are: U n i t e d Na t ions Deve lopment P r o g r a m m e / F o o d

a n d A g r i c u l t u r e Organ iza t ion o f the U n i t e d Na t ions , As ian Deve lop -

m e n t Bank , U n i t e d States A g e n c y f o r I n t e r n a t i o n a l D e v e l o p m e n t ,

U n i t e d States Depar tment o f Ag r i cu l t u re , I N T S O R M I L , Governments o f

Japan, Aus t ra l i a , a n d other agencies in deve loped countr ies.

N e t w o r k M e m b e r s

The members are: Aus t ra l ia , Ch ina , Ind ia , Indonesia, I ran , M y a n m a r ,

N e p a l , Pakis tan, Ph i l ipp ines , Tha i l and , Russia, and V ie tnam. A l t h o u g h

Aus t ra l i a a n d the Russia are no t located w i t h i n the reg ion, they are

i n v i t e d to j o i n the n e t w o r k because o f thei r p r o x i m i t y to the reg ion, a n d

the i r r i ch experience o f s o r g h u m research a n d deve lopment . The i r m e m -

bersh ip w i l l enr ich the n e t w o r k a n d w i l l be o f m u t u a l bene f i t .

Act iv i t i es f o r 1991-92

The Recommendat ions Commi t tee requests ICRISAT to in i t ia te n e t w o r k

act iv i t ies d u r i n g 1991-92. The Technical Commi t tee shou ld meet to p re -

pare a w o r k p l a n d u r i n g 1992 ICRISAT a n d member countr ies shou ld

exp lore possibi l i t ies o f external f u n d i n g .
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A p p e n d i x 1 : L i s t o f P a r t i c i p a n t s

Australia

China

Ind ia

Indonesia

I ran

R.G. Henze l l

Pr inc ipa l Plant Breeder

Queensland Depar tment o f P r ima ry Indust r ies

Hermi tage Research Stat ion

Via Warw ick

Queensland 4370

L u Qing-Shan

D e p u t y Director

The Sorghum Research Inst i tu te

L iaon ing Academy of Ag r i cu l t u ra l Sciences

Shenyang

L iaon ing Province

U . R . M u r t y

Di rector

N a t i o n a l Research Centre for Sorghum

Rajendranagar

Hyde rabad 500 030

A n d h r a Pradesh

B.S. Rana

Project Coord inator

A l l I nd ia Coord ina ted Sorghum Improvemen t Project

Na t i ona l Research Centre for Sorghum

Rajendranagar

Hyde rabad 500 030

A n d h r a Pradesh

Suband i

Ma ize Breeder

Cent ra l Research Inst i tu te for Food Crops (CRIFC)

Jalan Merdeka

Bogor 16111

Abbas A lmodares

Sorghum Research Coord inator

Ins t i tu te o f Ho r t i cu l t u re

Col lege of Science

Un ive rs i t y o f Isfahan

Isfahan
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Myanmar

Nepa l

Phil ippines

Russia

Toe A u n g

Assistant Manager

Agr i cu l tu re Research Stat ion

Yezin

Py inmana

D.B. Tamang

Agronomis t

Cent ra l Ag r i cu l t u re Research Stat ion

P.O. Box 404

Khuma l t a r

La l i t pu r

Beatriz P. de l Rosario

D e p u t y Execut ive Director for Research and Deve lopment

Ph i l i pp ine Counc i l fo r Agr i cu l tu re , Forestry, and

N a t u r a l Resources Research and Deve lopment

Los Banos

Laguna

W.B. Ma lacad

Agronomis t

Un ivers i t y o f Southern M indanao

Agr i cu l t u ra l Research Center

Kabacan

N o r t h Cotabato

A l i a Sabirovna Kazakova

D e p u t y Director

A l l Russian Scientif ic Research Inst i tu te of Sorghum

19 Len in Street

Zernograd 347720

Rostov-on-Don Region

P.A. M a n g u s h

Director

A l l Russian Scientif ic Research Inst i tu te o f Sorghum

19 Len in Street

Zernograd 347720

Rostov-on-Don Region

V.V. M e t l i n

Director (Smal l Enterprises)

A l l Russian Scientif ic Research Inst i tu te o f Sorghum

19 Len in Street

Zernograd 347720

Rostov-on-Don Region
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Thai land Julee L. T ippayaruk

Coord inator (Sorghum Improvement)

Fie ld Crops Research Inst i tute

Depar tment of Agr icu l tu re

Chatuchak

Bangkok 10900

Sarewat Jut tapornpong

Sorghum Breeder

Suphan Bur i Field Crops Research Center

U-Thong

Suphan Bur i 72160

Vietnam Dao Quang V i n h

Plant Breeder

Ma ize Research Inst i tute

D a n Phuong

H a n o i

F A O N a r o n g Chomchalow

Regional Plant Product ion Officer

F A O Regional Office for Asia and the Pacific

M a l i w a n Mans ion

39 Phra A t i t Road

Bangkok 10200

Tha i land

I N T S O R M I L J.M. Yohe

Program Director

I N T S O R M I L

Management Ent i ty Office

The Univers i ty of Nebraska

54 Nebraska Center

L inco ln

NE 68506

USA

U N D P Ove Bjerregaard

Depu ty Resident Representative

Un i ted Nat ions Development Programme

55 L o d h i Estate

Post Box 3059

N e w De lh i 110 003

Ind ia



U S D A J .H. Thomas

Director ( U 5 D A )

C / o In te rna t iona l Cooperat ion and Deve lopment

Far Eastern Regional Research Off ice

Amer i can Embassy

C h a n a k y a P u r i

N e w D e l h i 110 021

Ind ia

I C R I S A T Administrat ion

J.G. Ryan, Director General

Y.L. Nene , D e p u t y Director General

S.P. Ambrose , Assistant Director General ( A d m n )

P.V. Shenoi, Assistant Director General (Liaison)

B.C.G. Gunasekera, A d v i s o r to the Director General

for Dono r Relations

B.K. Patel, Special Assistant to the Director General

fo r P lann ing

Cereals

J.M.J. de Wet, Program Director

G. A lagarswamy, Cereals Physiologist

Be lum V.S. Reddy, Senior Sorghum Breeder

C.S. Busso, Associate Ce l l Biologist

V. Maha lakshmi , Cereals Physiologist

R.K. M a i t i , V is i t ing Scientist, Cereals En tomology

L.K. M u g h o g h o , Pr inc ipa l Cereals Pathologist

K.F. N w a n z e , Pr inc ipa l Cereals Entomologis t

C .M . Pattanayak, Pr inc ipa l Coordinator ,

Cooperat ive Cereals Research N e t w o r k

K . N . Rai , Senior M i l l e t Breeder

K.V. Ramaiah, Pr inc ipa l Cereal Geneticist

H.F.W. Rat tunde, In ternat iona l Associate Sorghum Breeder

N. Seetharama, Senior Scientist

H.C. Sharma, Cereals Entomolog is t

J.A. Sifuentes, PDF, Cereals Pathology

S.D. S ingh, Senior Cereals Pathologist

P. Soman, Cereals Physiologist

J.W. Stenhouse, Pr inc ipa l Sorghum Breeder

Suresh Pande, Cereals Pathologist

B.S. Talukdar, M i l l e t Breeder

S.L. Taneja, Cereals Entomologis t

R.P. Thakur , Senior Cereals Pathologist

A. Thomas, PDF, Cereals Phys io logy

F. Wehmann , PDF, Sorghum Breeding
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Crop Qual i ty

R. Jambunathan, Program Leader

V. Subramanian, Biochemist

Genetics Resources

M . H . Mengesha, Program Leader

K.E. Prasada Rao, Senior Germplasm Botanist

H u m a n Resources Development

D.L. Oswal t , Program Leader

Legumes Program

D. M c D o n a l d , Program Director

D.G. Faris, Pr incipal Coordinator,

As ian Gra in Legumes N e t w o r k

C.L.L. Gowda , Senior Legumes Breeder

Library and Documentation Services

P.K. Sinha, Manager (Act ing)

D. Jotwani , L ib rary Officer

Resource Management

J.L. Mon te i t h , Program Director

M . M . Anders , Pr inc ipal Product ion Agronomis t

T.G. Kelley, Assistant Pr incipal Economist

Piara Singh, Senior Soil Scientist

R.P. S ingh, Economist
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A p p e n d i x 2 : P r o g r a m

Monday, 16 September

0815-0855 Registrat ion

Opening Session

Chai r

0900-0915

0915-0935

Session I:

Chai r

Co-cha i r

Rappor teur

1010-1025

1025-1040

1040-1055

1055-1110

1110-1125

1125-1140

1140-1155

1155-1210

1210-1225

1225-1240

1240-1300

Session I I :

Chai r

Co-cha i r

Rappor teur

1400-1415

1415-1430

1430-1445

1445-1500

1515-1530

1530-1615

: J.M.J. de Wet

Open ing address and objectives of the

consul tat ive meet ing: J.M.J. de Wet

ICRISAT's role in cereals and legumes

research in Asia: Y.L. Nene

Asian National Program Presentations

: Beatriz P. de l Rosario

: J.W. Stenhouse

: G. A laga rswamy

China: L u Q ing-Shan

Discussion

Ind ia : U.R. M u r t y

Discussion

Indonesia: Subandi

Discussion

I ran: Abbas A lmodares

Discussion

M y a n m a r : Toe A u n g

Discussion

General discussion

Asian Nat ional Program Presentations

: Lu Q ing-Shan

: K.F. N w a n z e

: P. Soman

Nepa l : D.B. Tamang

Discussion

Phi l ipp ines: Beatriz P. de l Rosario

Discussion

General discussion

Pre l iminary meet ing of discussion groups
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Tuesday, 17 September

Session I I I :

Chai r

Co-cha i r

Rappor teur

0830-0845

0845-0900

0900-0915

0915-0930

0945-1005

1005-1020

1020-1040

1040-1055

1055-1115

1115-1130

1130-1300

Session IV:

Chai r

Co-cha i r

Rappor teur

1400-1415

1415-1430

1430-1445

1445-1500

1500-1515

1530-1545

1545-1600

1600-1630

Wednesday, 18 September

Session V:

Chai r

Co-cha i r

Rappor teur

0830-1030

1030-1045

1045-1100

1100-1115

1115-1145

Asian National Program and Other

Institution Presentations

: Subandi

: L.K. Mughogho

: Suresh Pande

Thai land: Julee L. T ippayaruk

Discussion

Vietnam: Dao Quang V i n h

Discussion

Austra l ia: R.G. Henzel l

Discussion

INTSORMIL : J.M. Yohe

Discussion

Russia: A l i a Sabirovna Kazakova

Discussion

General discussion

Activities at ICRISAT Center

: R.G. Henzel l

: M . H . Mengesha

: Belum V.S. Reddy

Cel l B io logy/Biotechnology: J.M.J. de Wet

Entomology: K.F. Nwanze

Pathology: L.K. Mughogho

Physiology: P. Soman and N. Seetharama

Breeding: J.W. Stenhouse

Germplasm Resources and Use: K.E. Prasada Rao

Crop Qual i ty : V. Subramanian and

R. Jambunathan

General discussion

Activities at ICRISAT Center

: U.R. M u r t y

: D.L. Oswal t

: H.C. Sharma

Field visit : K.E. Prasada Rao, M . M . Anders ,

and J.W. Stenhouse

Agrocl imatological studies: Piara S ingh

Research on product ion agronomy: M . M . Anders

Trends in sorghum produc t ion a n d u t i l i za t i on

in Asia: T.G. Kel ley and R.P. S ingh

Discussion
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1145-1155

1155-1205

1205-1215

1215-1225

1225-1235

1235-1300

Session V I :

Chai r

Co-cha i r

1400-1430

1430-1500

1515-1545

1545-1615

1615-1645

Thursday, 19 September

Session V I I :

Chai r

Co-chair

Rappor teur

L ib ra ry a n d documenta t ion : D. Jo twani

H u m a n resources development : D.L. Oswa l t

Discussion

Cereals and Legumes As ia N e t w o r k -

Cereals: C.M. Pattanayak

Legumes: D.G. Faris

Discussion

Issues for Discussion on Regional Sorghum

Research Network

: Julee L. T ippaya ruk

: D.G. Faris

U t i l i za t i on of end products — food , feed, f o d -

der, a lcohol , sy rup , and indus t r ia l use

Discussion leader: Lu Q ing -Shan

M o d e r a t o r : V. Subramanian

Rappo r teu r : V. Maha lakshmi

C o m m o n p roduc t i on constraints

and fu tu re prospects

Discussion leader : Subandi

M o d e r a t o r : L . K . M u g h o g h o

Rappo r teu r : R.P. Thaku r

Research pr ior i t ies and cooperat ive research

Discussion leader : B.S. Rana

M o d e r a t o r : J.W. Stenhouse

Rappo r t eu r : K .N . Rai

Transfer of variet ies and technologies

to farmers

Discussion leader : W i l l i a m Malacad

M o d e r a t o r : K.F. N w a n z e

Rappo r teu r : B.S. Ta lukdar

Technology exchange (workshops, mon i t o r i ng

tours, etc.)

Discussion leader : Abbas A lmodares

M o d e r a t o r : C .M. Pattanayak

Rappo r teu r : C.L.L. G o w d a

Recommendation Committee Meet ing

: Beatriz P. de l Rosario

: C .M . Pattanayak

: S.D.S ingh

Resource persons: J.M.J. de Wet a n d D.G. Faris

0830-1215 Preparat ion fo r recommendat ions
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Session V I I I :

Chai r

Co-cha i r

Rappor teur

1215-1300

1500-1645

Friday, 20 September

0830-1230

Plenary Session

: Y.L. Nene

: Abbas A lmodares

: S.L. Taneja

Presentation of recommendat ions by the

Cha i rman of the Recommendat ion Commi t tee

Ind i v i dua l meetings w i t h ICRISAT scientists

Vis i t to Nat iona l Research Centre for S o r g h u m /

A l l Ind ia Coor idnated Sorghum Improvement

Project, Rajendranagar, Hyderabad
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