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2. Narrative.
 
has taken 

last three decades a tremendous development 
During the The crop is now one of 

asinsorghum production in 
the United States. corntries*place grains in,,the developing 

the most rapidly expanding cereal 
in the first p"lace. There 

came from the tropicbs
It is a crop whichwell. 


om the tro ic ... . .' .... . 
•.L or~ witha
 

77=7ation proposed by TA/AGR prior 
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meeting 
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:, Dur~~~~~~atinrp
will be contingent upon 
an 

detail,'see the i6regoing PupplemiTt 
and 

For fthe 

%.n
 



D..... -t o-

potential yield tha is corn, its closest, competitor'factertha hnclua rcie r les ndaae psibet,
moderfarmng mthods sorhum<is better ,abletonalacivis 

Ithe4i food needsthe developin g 

Scountries today are also .interested in expading. their ala productionindustries, particularly poultry and swine.*Battery chickenproduction 

. has been introduced as a .modern .production method in a:majorityr of .thel
developing 'ountries..The drawback in most such countries.principal is........
 

S,: the :lack of. locally grown aninal. feedstuffs.e Ad, as most of the developing '"i-:i!l 
nationser trying to limit their mportsthey a ie i .n

dexpandin sorghum production.re ntees 

industries articulrl swaine Buatey chnticke roton
 
coutis teooday. alos ihyelpading,he and insepodcto 

wihipolryed
"." . ttA major constraint to more rapid increase npoutio ndutl
fars.eenioue a modern omductipojecto ian aemaityof torhm
S zationof sorghum in deeloping countries of the tropids is the supporting .
 -, 

improvement for t tropics(ep l.,th ALL india ooordnated Sorghse 

tmprovement Projet, the A.I.D. -supported East Ad , African Major ping
Cereals Projects and the Purdue University Protein t ect), it rement 

-developing ntion where i .in importdsorghum is .... .. .......
the work. has not be6-"h commensurate with' the need for new technology-in :i-:y -?- + 

In arge mesre,idue to recogntion o this growing need forii­
sorghum production technology for the tropics, a Cnsultathve Group-supported

intrnatoiona center (ICRISAT*) isin the processnf bei established in 

India. While destined to a in alt the work of ICRISATvake ardue nourse, 
).. "and ofWthe national research sysems of he developing coitriesof them
 

tropics can be substantiacl acclerated ,by strengthening relevant sorghum
improvement projects in the.United States.Es n West ri.... ajor ... 
Cereals Projct, Ad .,has ha contract withPurdue University (Csdro175t 

teo increase the quantity anduqualit f the protein of grain sorghum in order 
Sdev help reduce protein hunger among the ajor sorgh -eaing popuatns ofiitroic ca be, su.a.al aclrtd~y .,:'. teghnn n relevant sorgh.u,..: 

Af.nica ahere reserch40lprcent of the proteino theein the hing ois.odietabout ep c coeshfromftenational stte 
-: ) ,'sorghum typer ains. Now it is A.I.D. s intent ato broaden its assustanceto 
- ,' also include ork on improvinkthe qatity ndquality of,the enr ICR-S­

* mpovmet
roecs.n.heUnte Srts
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this, it i i iiteaded to(calories) stored in the grain. To achieve 
ts~ oS C'nl~ ~rv' -Ij~~~~ ~ C=4 t" !~~~ke u-~ ~ ~ de ( -EX~u 

dt", cr.1 crop. Atof germplasmniree& d -t-o Jfurtiex inprovu the Mocd,= 
these factcrs are being incorporated into the crop to improveNebraska, 

the physiological characteristics which determines-the plant type and 
and better grain. At Texas,organic structure required 'to producg, more 

inseut pests are beingnew factors for resistance to limiting disease and 
sorghum plant so as to strengthen itsisolated and incorporated into the 

defense mechanisms against these destructive organisms. At Purdue, newly 

S identified factors for improved grain quality are being utilized to develop 
depend on -the crop as their majormore nutritious cultivars for those who 


-source of protein.
 

With this project A.I.D. proposes to supplement, by an investment 
of the tropics, sorghum researchfor research directed towards the needs 

for the temperate zone.underway at Puerto Rico, Nebraska and Texas., in 

This investment is designed to expedite the
cooperation with the USDA. 
development of improvea sorghum populations (improved in yield, grain 

quality, disease *and insect resistance) and to make them readily available 
• to ICRISAT and developing countries..... 

..• In practice plant breeders never succeed in developing :the ideal 

•variety; crop improvement is a continuing research effort. For this 

toprecisely determine when U.S. assistance inreason iicult are: (1) actual success.• this area should be terminated. Important factors 

of sorghum substntiallyof the contractors developing populations characteristics; :(2) utiliin several mentioned~improved with respe !A to the 

zation of the ipro materials in sorghum programs, and th proms 
ino nabmabilityndedevelopin the

oi l itisbelieved at orsearh cont this project, InTview~icountries or elsewhere to take over the work under 
contri C~tors,: J/of that aled dacd d relevat prograsms of the proposed 

support for this project, if any,
five-year period proposed.. Continuing 


would be expected to be at a much lower level.
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Protein and Quality anC Content, i 	 (L) r (/CDSirnhz1 b-c61o. M!on "Z :-L175) 
Since the inception of that project in.1966, a great deal has been lea ned 
about the nutritional quality of'sorghum grain. Unlike corn, no single .
 

- factor, such as the "opaque 2" character for high lysine has been found to
 
date in sorghum. Where improved grain types (protein content and amino
 
.cid balance)'have been selected, they have been the product of many factors
 

' not the least of which were physiologically induced. It is now kn n that '
 
where high quality protein does exist, its assimilation as a food by humans 
or a feed for animals may be limited by a series of inhibitors including 
the polyphenols, 4.e., tannin pigments present in the testa a layer beneath 
the seed coat of many bird-resistant sorghum varicties. These problems were
 
not encountered in breeding for improved quality in corn.
 

Meawhile, at the University of Nebraska, with limited funding f4om
 
the Rockefeller Foundation, a team of plant scientists working on the
 
pbysiology-of grain yield found that sorghum is more responsive,to induced
 
changes in its physiology than perhaps any other cereal grain crop. Not
 
only do changes in day,-length, temper-' , and availability of moisture
 
affect the qality and protein conte.n.. ie grain, but the Nebreska team'
 
also found that the sorghum plant is pot4tialy oppable of storing many

times more energy units in the grain than is presently achieved by any of
 
the sorghum cultivars thus far screened. A large percentage of these
 
energy units could be .protein. The problem is that an abscission layer
 

S"is formed at the base of each grain, cutting it off from the source of'
 
additional energy uptake while the plant is physiologically young and thus
 

* "still capable of producing and storing additional amounts of energy in the
 
seed. Additional funds are required to extend research with ongoing
 
activities that include certain phases needed to provide answers to
 

* 	 questions relating directly to the developing countries, which would not
 
be otherwise investigated.
 

At Texas A & M, it was found that this crop, long believed to be 
relatively free of diseases and insects is in fact highly susceptible. 

-' Natural resistance has been identified for the control of a whole series 
of pests which are now known'to be dramatically reducing grain sorghum 

- yields in the developing countries, under conditions where chemical 
- . control hardly seems practical and could, indeed, leave undesirable accumu­

lations of toxic materials in the environment. ' 

i211). i.'' 
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o r ithela~C~peC~ft&Q.capable of flower n s..fthe con an d 
the varieties i4 Oft b e ~~~l a'5( the growingoseason of adnef so 
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7eh the geriplaSm ote ad" s 

BY the late 1960 reed-flgs 
for deriving new
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Almost seirg ritolection tedversionlYlength
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new round and:/a, 
aore alike with each 

in Africa;the 
of sorghumvarieties sourcesof geipls,. because 

numbers as new growing conditionls.screenednever been under-.normalin the U.S.not flowerChina that had 
they would 

in taintainedPuerto Rico. 
is beingcollectionthe world state

Currently) by the USDA and cooperatingand whichthe US. 
being convertednormally flower in 

are will
purdesing lines ucedworkertos~which m be nto 


crossed onto the 
elite American 

grain sorghu 

n oducedtogermPlasm over' the past

an thereby be arra of developeda vast
Is lowing 

new 
host of newof the best cultivyars that have been Sorghum

into some to produce aversionprogra 
Te'~cafded program1 

proiseS guCnl~n 0decde. t 0 jlilrdCn
significant benefit 

f"xough"out 'iadvances of 
the world. ,:

anfor hghm-consuin g!i
countries io-gnanm 
c t 

atdecade.nThtion ato 
pro 

above,discussed 
sorghum breedinlg Prgrags 

the majorEach of 
depends on Cooperation with the Puerto 

at Teas nverSion ofand for the co I at Nebraska,andue, r ytu relationships 
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irade 
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conration inaced project for high protein 
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aran te at Purdue, offers very hof ogu vrten~tfv
grain development h qualityand yieldO 

a ih anceiT~rovadvaces i o cadvancehof this pre
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of the developing nations, i.e.,
for the benefit conditionsar
 

to attain higher production where the growing 


!.t possible 
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The timing is considered 
nedrioptimum to maximize'supportlesscotold
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s 3ust being initiated. It 
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 thati n the cme-,tic Pagric-1.t:Lure scene. eirandyefie S! 

Gr..t.d befro raplace in American agricult= corn in the Sotenta.ing it has essentially replaced
knwn, yet today it indicates 

If what ha curdin the United States in any way 
=leplains. 

be possible under tropical conditions 
from whencenthe crop 

what ay 
to be even more sin e 

on this cereal may provethen work of the so-calledthe developmentthe case in
third world than has been 

I"miracle" rice and wheat varieties* 

considered that the improvement 
of'sorghum offers an out-

P It i 


standing opportunity not only 
for assisting the advanced 

nations in
 

improving their sorghm crop, 
but as an even more significant 

spin-off, 
the protein and calorie 

and for a relatively m_ investment, icreasing 
thereby 

and expansion of the livestock industry, 
rural employment,intale, countries. 

increasing the GNP of'the developing 
i o ' ... ... " l.. 

l a .. ' . .' 
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little
 
crops of almost no significance 

in the United States,' a 
Two in Americanthe most important 

over a generation ago, have 
become among 

and grain sorghum. Soybeans have 
These are soybeans

agriculture today. in China from time as bean curd
eaten for human food 

been, fermented,and of 
Sorghum grain is the indigenous 

cereal of the majority 
immemorial. 

Bdth of these 'crops have been 
so modified and so
 

* Africa's population. 
improved by ,the plant breeders in their 

new temperate environment that 

strains from which the 
they now have little resemblance 

to the native 

modern day 'cropwas derived.' Still, in 
the emegging nations, almost 

no 

" 

taken place in gener.l and our advances in soybean and 

carryover has Soybeans, though no not been made available.havesorghum-development high quality plant protein 
for food, 

doubt one of'man 3best sources 
of 

Sorghum continuesthe tropics. 

remain a relatimely thinown 

crop in most,of 


to be pretty much the same 
in Africa at this tine as 

was the primitive
 

cereal from which today's record-setting 
grain production sorghus were
 

.developed.
 

The acreage planted to sorghum 
is expanding faster in the 

U.S.
 

In many states, it is replacing the production 
*than for any other crop. 

This is because under less 
favorable conditions 

of'corn'for aninol feed. 

today's improved sorghum varieties 
consistently outyield our 

best U.S.
 

corn.
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tanni bC k~o~~3J.'yo. t. i s pj~e iin t~ 
not lhked by the flocks o' grain eatinG, mrUac.y birds that rec:,ila $l
 

of sorghum which lack this protection. The
decimate-those varieties 

tannins have also been related to protective, resistance against fuangi
 
in h .id environments. As a consequence, sorghum breeders continue to
 

select for the tannin character even though it has been known for some
 

time that the white grained varieties have better consumer acceptance
and nutritive quality and that they .ellow endosperm types are preferred 

*by the livestock industry. 

Until recently it had been widely believed that orghum grain
 

as a whole was less nutritive than corn as regards available protein for
 
The resoles the problem
conversion to anial tissue. livestock indurtry 


by adding greater quantities of protein supplements to standvrd rations
 
''when sorghum grain is employed than when corn is used. In the feed + L,,, 

) industry, this is no different than the fortification with vitamin A 

when corn is used, although this is not considered necessary when yellow. 

corn serves as the-concentrate. " 

Research under the A.I.T). contract~with Purdue has'demonstrated 
fed to rats it is equal to mostthat when non-tannin sorghum grain, is 


standard varieties of corn in achieving weightgains. Duriag the past
 

year, these results have also been confirmed at: the CfMMYT. with the
 

at Washington State University with the chick. In every case.,vole and 
the tanin-free grain proved to provide significantly greater weight.
 

gains than when animals are fed the brown, bird-resistant typa s. Further
 

pursual of this result has demonstrated that when the brown pigmented
 

layer of the bird-resistant grain is-polished off, the remainder of the
 

. cereal has about the same nutritive value as non-tannin sorghum grain. 

conjunc-Work undertaken in the analytical chemistry labbratory in 

tion with these feeding trials has shown that mmy sorghums do 'have as
 

high a percentage of high-quality, assimilable proteinfas do most varieties
 

of corn. The inhibitory effect of tannin on the utilization of the pro­

tein is being studied as are methodasofremoving the outer•layer (polishing)
 

for human consumption.
 

° co,
*X-International Corn and Wheat Improvement Center, 

)I'A + 4.;j 
-A$ 
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Jc .~Ctc0~c
suic.~c 	 rui~a
developinZr corre,Spond~~. v_ 	 C: VMf3UPr ,n 
, 	 through the use of existing knowledge and p! nt populations derivcd fromr 

the conversion program. Sorghum is much better able to reach its maximum 
potential yield capacity than corn under the rustic farming conditions 1. 

factors in sorghum protein utilization, there is every reason to believe 

that the production of sorghum can add more and better protein and addi­
tional calories to the protein hungry nations of the third world then would 
have been possible in the past. 

4. Relation to Other Research 

This project is not intended to be different from other research
 

projects underway in the U4 S. Rather, it is intended to ride "piggy 
back! on the research of the conversion program in Puerto Rico, the pest 
and disease resistance program of Texas A & M, and the work on physiology 

of yield at Nebraska. By a moderate additional investment, A.I.D. intends 
to make the research of these improvement programs applicable for use in 
the developing nations. This work is to b, fully coordinated with the 
work on protein improvement which A.I.D. has financed at Purdue. At a 9 

later date when the ICRISAT has become functional in India and assumes 
its responsibility as an international center for sorghum and millet 
research, it is expected to take on parts of the work now included under 

* 	 . the proposed consortium.for sorghum development. When this happens, 
activity under this project will be reduced accordingly. 

* In any case A.I.D.'s contribution in sorghum research will be \" 

directly coordinated with the ICRISAT and its outreach programs, and with 
CIATP, * CI94YT, IITA* and "RflI* where sorghum is already included in the 
"crops systems" program. The effort 'of this project will complement 

those of ICRISAT and the worldwide linkage network and will help to make 
it more effective *n its role to serve the world in sorghum and millet 
improvement. Even when ICRISAT can assume full responsibility for coordi­

nating the worldwide research network, it is believed that a program in
 
Puerto Rico will still be essentiai or needed to coordinate the work on 1 ­

this crop from the United States with that of the tropics and subtropics. 
Financing of the Puerto Rican element could possibly be provided through o; 
ICRISAT as a substation for the Western Hemisphere. ... - " . 

*"AT - International Center for Tropical Agriculture, Colombia;
.IITA 	- International Institute for Tropical Ariculture, Nigeria; 

IRRI 	- Iternational Ric Reseaxch Institute, Los Banos, Thc Phlippines. ; 
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mnen-,. -die work at P r nt:ne t~t Iebrash!s a -e;,;:: rcst.cXC~ M~Czr-, 
as woll as thc project at -Purdue depend on the scrgh=n convcrcion prcgr,-­

at Puerto Rico for new germplam,, it is considered that the U 

ontract can integrate the overall research into a single network 
with
. .
... :
rt.ico thefocalpo.int.____. .... 


A.I.D. funds provided to the University of Puert~o Rico during
 
the initial 12-month period will be used to evaluate new improved germ­

plasm from exotic sorghums available to sorghum breeders around the 
world.
 

The UPR will also assist in the maintenance and processing of the world
 

collec..tion.of- sorghum varieties. 

Funds provided to the University of Nebraska during the'(same 
.
period will be devoted to research on thephysiological characteristics
 

which control increased grain production in the tropics and subtropics.
 

A.I.D. contributions will serve to support investigation on the soil 
and
 

climate conditions which have prevented higher yields,being achieved in
 

the warmer and more moist latitudes.
 

* " "'A.I.D.'s initial contribution to Texas A & M University 

will be limited to research on resistance to sorghum plant and seed pests
 

and diseases prevalent in the tropics and subtropics.
 

b. Progra.m of Work
 

Detailed work plansfor each of the three cooperating institu­

tions are presented in Attachment A. Puerto will asthe-focal
 
l


point for the tropical rghumimprovement program; Texas A & M w 


ting diseases and insect pests of sorhi-mhVd-Nebraska
 6 O e7 in 
 nt. These
jie 


three institutions, together with Purdne which provi des needed research
 

on the.improvement of protein content and quality, constitute an 
integrated
 

will concentra -on-thephysioi6rof gai yield& 


Their combined efforts will make it possible to capitalize on the
 team. 

tremendous advances being achieved in sorghum development in the U.S. 

and
 

their transfer to developing nations where sorghum is especially 
impactant
 

both for human ~nutrition and animal feed.
 

. ...
............................ 
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Lit. >cher to vr
 
pe5t 6nd disease resisnt ce in _r 

and r"o+ systens), to increase
 
plant type

logical factors (superior of new nateri3aThe processingthe second instance. ' :lgrain production in for the Ao "sons3b 
provides high promise the screeningnot previouslY screened This would not ibe the case if 

IIrmplas for the tropics. 
on merican gernplasm.

to be undertaken onlywere 
consts in crossing exotic

in Puerto Rico
The conversion program 

with standard Awrican,
desired characterist.1-ics 

sorghum varieties having tend to be ext~remeCly tall and they 
the exotic types growing season. 

in the Iong days of the continental U.S.varieties. GeneraD4j IY 
Will notflower for four generations with the U.S. 

they have been backcrossed
Bithe time normal stature and readily floiier inder lon,­
parent, .they axe reduced to 

,he they should maintain 
in all other charcondition; exotic variety.of the 

the desired features of the genotype 
An Improved

consists of the following steps. 
The conversion process 

a selected exotic variety in Puerto 
crossed with subsequentNorth American variety is 

seed is harvested in February and the 
Rico in October. The'hybrid The second genera­

imediatelY planted again in Puerto Rico. 
generation is a cooperating institution (P-urdue

sent toharvested in May and planting. There thetion is 
or Texas A & 1M)for immediate 

University, Nebraska: 
for two factors, reduced stature and the 

are screenedplant populations of the continentalseasonlong-day growing 
chaxacteristicsability to flower under the 

Seed from these plantings which possess the above 
are again returned to'U.S. ae arvested in September Iand the selected lines 

for the second timeThe lines are backcrossedPuerto Rico and planted. Each year 
This process is repeated for four years. 

to the exotic variety. to the exotic variety is.planted in Puerto 

for thIe four years the backcross the U.S. where selections 
and the following generation is planted in 

At the end of this con-Rico, and short stature. 
made for early flowering uniformare genetically* considered 

versibn process, the resulting seed may be 

majority of the exotic variety's 
characteristics, although 

converted 

for a to a U.S. sorghum type. 
and in. flowering capecity

in stature 

° - U 
I"-' 
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produce rore efLcicnt .a ag 'r quWt 
esv': v_Nebraska, and resistance to disease and insect pe tts ar 


sought by Texas A & 1.
 

can be incorporatedidentified andfsolatedThe new factors once 
eithercountry in the world,

into an irproved sorghum variety used by. any 
anof' this project is to develop 

or tropical. The objective,temperate forimprovedcountries superior germpla=
make available' to developing 

insect resistance.and disease and
increased grain yield,

nutritional quality, 

...................-.
S Rsechr Cmpetence 

The three organizations selected as 
ccoperating institutions in 

already highly competent in their respective fields. 
this project are 

similar research for the tropics
are undertakingNo other institutions 
in each instance to 

The USDA serves as a cooperatorand subtropics. 
As such, the USDA.would indirectly

federal programs,support both state and 

provide support to the consortium ' effort. 

germplas'the control of the world 
The USDA is the agency which has 

and, as such, was responsible for initiati-ng the 
collection of sorghums Mayaguez, Puerto 

at its tropical exerimental station in 
conversion program 

This work by its very nature must be continued under short-day 
with USDA cooperation,.. , Rico. 

and the University of Puerto Rico, io 
conditions the materialsfor it and for makingresponsibilitywell prepared to assume 

available for use by developing countries. 
in the conversion program 

is the only institution working. on the 
The University of Nebraska 

sorghum and its research has already proven that, 
physiology of yield in 

of producing considerably more grain than 
the sorghum plant is capable 
has been achieved until this time. 

a major sorghum producer, the state.-Li vitally 
.. Because Texas is 

a superb program in 
interested in sorghum improvement. Texas A & M has 

and 'insectto diseasesfor resistanceof sorghum cultivarsthe selection 
already being employed by the private sorghum 

pests and its work is 

breeders to improve their commercial 
varieties.
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M area lrad hriag
 
Both the University of Nebras aond TexaA 

rt aspet of orhu
• uer f r tornstuen s s.u Under the rstinuluestainigSpecal their sorghum resach prog 
some foreign students in 

stuesr wthoutthat moreit is expected
of the proposed contract .study there. g
i nationsgwill be encouraged to 

in various aspects of sorghum _ 

• '" " "la training for foreign students .; .. :
ait -the University: ofl 

, emphasized..... will broduc 
rer chSpa .. -;and culturale.:choorite 
a comoThe Untver,-tY- she

Puerto Rico. 

j i- a": . : 
....taiin e.. . lagugby a difeen
baier imposedo. encountering 

small in area, has 
though comparativelyRico,The Island of Puerto ofrepresenting manyconditionssoil types and climatic 

an.- ange of agriculturalA varied tropics and therefore provides 
those found throughout the con­

which students from other 
tropical.countries willfifd 


laboratory in 

Paticiph3S working in the 

sorghum progran
 

ditionsosimilar to their 
own. 

as they learn specific measures and prin­
find thata consequence, at home.will, as applicability 


ciples develoied in Puerto 
Rico these will have broad 


that of the ecology

of culture and

than the siilarityMore im t much of the world,
nations throughout 

to developing. large number of 
here the student will find 

a most m6dern university 

* however, is the fact that 
country which has undergone

the impulse of a
and experience in aathwhich to study to modern farming methods 

transition from primitive agriculture
the 

,,relatively few years. in cooperationconducted, 
At least once each•year a workshop will be 

developing
technical and administrative personnel of the 

with ICRWAT, for of the workshops will be
The locations 

nations in a different specialty. 
the world.areas of

major sorghumgrowilngto includerotated 

C]. 



9. Utilization rlan:- . . .. 

C. L. C: 

with :Lncre-ased avai*i±hLij-!Jjty , h~i y11u; f-o o h nc" nter-UI2.f 
and techniques .i Il e provided to interested cooperators for t. d ­
testing pii-poses in the sorghum progre throughout the world. With'the 
direct inclusion of Puerto Rico in the A.I.D.-assisted sorghum development 
effort, special emphasis will be placed on conducting the initial trials 
there'. Only the more promising materials will be included in the tests 
with developing countries. -

Of course, in many instances, it will not be possible to use the 
new materials or techniques directly in the cooperating countries exactly 
as they have been received; however, the adaptive: research required to 
render them useful in a given country should be relatively simple. Cen­
erally, if only a special character needed incorporation, it would reqoui)r 
such well-known breeding methods as the backcross technique to transfer 
the new factors, isolated by use of the conversion program, into the 
preferred varieties of a specific country. This requires the type of 
breeding program which participants who have studied and been trained 

,-inPuerto Rico and returned home will be prepared to undertake. . 

SThere should be no difficulty in disseminating improved populations
 

.or varieties of grain sorghum or supporting cultural practices. In many 
developing countries,, international and national agencies already exist 
which "arewilling and hble to incorporate these advances in their respective 
crop improvement programs.. Because of theL" success the crop has attained
 
in the U.S., there is a tremendous interest in extending its producti6n
 
in the developing countries. Experience has shown that when farmers are
 
provided, by their research and extension services, with new crops whose
 
production 'is dramatically better than the varieties they have been accus­
tomed to, the transition to their use is rapid and sells itself. 

10. Budget Analysis 

The badgets presented for Puerto Rico, Nebraska and Texas
 
A & M in AttachmentB are each for a one-year (12 month) period. During
 
the second year, aggregate funding will be increased from $225,000 to
 
$275,000. The University of Nebraska's budget will remain about the same
 
as in the'first year, or about $75,000., The Texas A & Itbudget will be
 

a - ­
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increased from $50,000 to'$75,000 to allow~or homologist to the project staff and thereby expand te worin 
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The poposanlwas reviewed by the Inter-Bureau chncl].
 
rallyrequested assurance of appropriate links with 

RIGC specifi-

ECRISAT. 


Committee and subsequently reviewed and approved by RIGC. 
..

To this
enbT./AGR has ialready contacted the Director of that Institute ada
rtply:ts anticipated in advance of the RAC meeting in January, 1973.
 

The basis for this proposal was include 
in the justification
for extension of the protein improvement contract with Purdue, approvedby both the RIGC and the RAC in 1971.
 

J 12. Proposing Office GeneralEvaluation.
 

This proposal is given a very high priority by TA/AGR because
of the following reasons:
 

."".a. Sorghum's tremnendous expansion, during 	the last deca
the area of cultivation anduse as in
feed in the U.S. vividly projects what
it is capable of achieving in agricultural development of developing

countries..
 

b. 
There is enormous interest in increasing the production of
sorghum in a majority of these-1countries.
 

c. 
The increased-production of improved sorghum varieties can
increase the protein carbohydrate intake in the human diet where it
stitutes a major staple-of the food intake. con­
employment, is economical to produce, and as 	

It will increase rural
 
an animal feed will 
assistin the development of animal industries.
 

d. 
The proposed three-university consortium will coordinate their
respective efforts very closely with the work being done under A.I.D.,s
existing contract with Purdue and, together with it, will make a package
of improvements available as a unit to be1' incorporated in the crop in
developing countries.
 

e. 
The work ,to be accomplished will serve
the new International Crops Researc 	 as.a valuable contri­
bution to the program ir,sorghum development 	contemplated by the ICRISAT
Institite for the,.Semi-Arid Tropics,. 
-
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S UP LM ENT O PR OE CTST ~a~n i * 1 : 

.it.s project A.I.D. proposes*'all investnent, to sup.pl nt, a reativresearch underway o1- terate zone sorhUniversities of Puerto Rico, s at..theNebraska and Tex A & , with USacooperatin, so as to direct their research findings taqard the needs. of the trcpics. This investment of $225,000 in 1973 which wouldProgressively increase to a 

pdctitesthethe dev 

peak of $375,000 in 1976 is intended to
expedite develo.et '-.mOt Of 'oved plant Populations and related cultural
.
practices in developing ('ountries where sorhum is.especially imtortantboth for human nutrition -;!A animal feed. Itresearch findincvr availa .. 
would also make critical
" to IC"uSAT and its ..... . outreach Programs, and to,.-ITA a. * lI v .U sorghum issystems" already included in the ',cIoMsprogram, Unifo-,n testing, train-npersonnel, and the plannh--g 
of research and productionand e....tin of , ...c e workswould also be integral parts of the coordinatci proganz w r sted
 

ope.corators . roe is 

This project is not intended to duplicate or greatly alter ongoingsoa
sorghum research projects in the United St tes and Purt Rico. ,a .... ' u o . ait is intended that it ride• 'Sorghum conversion program i-
"piggy back" On research resultss c o prograM io fr. the .in 'Puert Rico. ance program of Texas A &M, 

the pest andc iisease resist- .and theproject at Nebraska hysi logy of yield irprov E.nt-- all sand stilbeing fined fran private,state and federal sources other than A.I.D. .

These three institutions,together with Purdue uhich provides needed research on the inProve°ent ofprotein contentiand quality Under another A.I.D. contract, depend on the'sorgh conversion Program at Puerto Rico for newcosil genlasm.consorti~m arrangermntaneilsev will serve.,t The proposedto integrate.the Overallsingle network, research intowouldtbmoderte point.ent
with Puerto Rico the focal point. .Thus,invest nt' gAI.D. would bebe 

Thus, by its er ate : 
able to make

tropics and subtropics 
the research of these integrated

a. 
 use in ,developingnations of the 

At a later date when ICRISAT has becc-e functionalable to assume in India and isits leadership role as .an international center for.sorghumand millet research, it is expected to take on parts of the work now
 

he detailed Project Statement, dated 00ctber 10, 1972 wras
Presented for RIG discussion at the October 26 meeting, Prior to
formal review on Novaber 
13. The purpose of this suppriotas 
to clarify points raised during the October 26 m:aeting.
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eilent uld.r the propidethroughfor. T as s 

the~IIHet Weserhae W,... 

csdi17 . :. 

the worldwide researc .inzok it is bclicnE'v- thk! ± a s;.h'rh.r proczr,­
wtith Puerto Rico will still be essential to integrate U.S. research into 
a single net rk and to coordinate the work on t hscrdp with that of th'e 
tropics. and subtropics. At that t.ima, financing of the Puerto Rico 
element could poEsibly be provided through ICRIA as a sUstation for 
the Western Hemisphere. 

It is A.I.D. 's intent that this consortium project will supplement 
and be coordinated with the work done at Purdue (under AX/csd 1175). 
The bfmds provided to the University of Puerto Rico during the initial 
12 onth period il be used to evaluate n iiTproved geselahn.from 
exotic sorgshtmn available to sorght breeders around the world., The 
Uaiversity also will assist in the dd interance and processing o- the 
world collection of sorghum varieties. 

"Th ds provided to Nebraskaia ill be devoted to research on the 

physiological characteristics which control increased yield in the tropics and subtropics. A.I.D., contributions, will serve to support investigations 
on Soil and clintic factors which wl favor attainrnt of higher yields 
in the wanrrer and nore mpist latitudes. 

1* 

cotibutio)ns to Texas A & Mwill be lizaited to research on 
resistance to scrghum plant and seed pestsran dieses vent in-the 
tropics •ndsubtropics. 

p 
f 

The research methodology to be emloyed in this p"QJect will be 
that regularly used as standard practice by plant breeders in the ixrprove­
roent of cereallcro~ps. Texas A & M4 and Nebraska will screen new 
materials 'frxn' the worldwide germplasm collection of sorghums in Puerto 
Rico for newi genetic factors needed for increased disease and insect 
resistance in the first instance, and-to obtain superior plant type and 
s'Upporting root system to increase production in the second instance. 
The processing of new~ mterials not previously screened for the tropics 
provides high promnise for isolation of desired germplasm for the developing
countries. [ 

-the 

Thecnversion program in Puerto Rico consists of crossing selec-ted 
exoic ropcalsorghumsr with standard Arrmrican varieties. Generally, 
exotic types tend to be exb:ly tall and will not flower in the 
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features o tbc geoO o, th exotic varie ,.Z,. by ncvin- th
segregating population- between long-and short-day eixmtets during* the backcrossing process, plant populations relatively insensitive to 
day-length can be developed for developing countries, such as has been 
done with "Mexican" wheat nd the IRRI "iracle"rice varieties. 
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