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2. Narrative 

1974 - 275,000 d10 
1975 - 300,00Q.. ,:;05-0, 
1976 - 375',000' ' 
1977 - 325,000 

Charles A. Breitenbach 

Samuel C~ Litzenberger 

During the last three decades a tremendous development has taken 
place in sorghum production in the United States. The crop is no~ one of 
the most rapidly expanding cereal grains in the developing countries as 
vell. It is a crop which came from the tropics in the first place. There 

~OTE: Duration proposed by TA/AGR ~r10r to'RIGC review. At its meeting 
'OilifoveI:lber 13, ho .... ever, :lIGe recoI!'.Illended approvc.1 for three yearo, vi th a. 
consequent reduction in C03t to $800,,000. Extension beyond thc.t period 
vill be contingent upon an evalull.tion 01: progress in the latter half oS: 
•• , - ........ .1 vPllr.. For ftu-ther detail,' sec the foregoing Supplem~nt and 

lSI' 
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fact that "hen cultural l::-a~tices ErG lE:sG e.d. .... 8.!:LCE:t\ Ui8.2-l posciblc "~it::. 
modern far.ming methods, sorghum is better able to nearly achieve its 
potential yield than is corn,its closes.t competitor. 

In addition to desiring to satisfY their food needs, the developing 
countries today are aJ.so interested in e:<:pa.nding their animal production 
industries, partic1llarly poultry and sy,"ine. Battery chicken production 
has been introduced as a modern production method in a majority of the 
developing countries. The principal dra"lback in most such coul1.tries is 
the lack of locally grown animal feedstuffs. And, as most of the developing 

. nations arc trying to limit their foreign imports, they are interested in 
expandine sorghum production. 

A major constraint to more rapid increase in production and utili
zation of sorghum in developing countries of the tropids is the supportip~ 
production technology. In most cases high-yielding, dlsea:~ and insect 
resistant varieties with improved grain quality are not ava~~ble to the 
farmers. While a number of commend~ble projects can be cit~d of sorghum 
~rovement for tr~ tropics (e.g., the All India Coordinated Sorghum 
Improvement Proje~t, the A.I.D!,-supported East and West African Major 
Cereals Projects, and the Purdue University Protein Improvement Project), 
the work has not been CCI!lI!Iensurate with the need for new technology in 
developing nations vhere sorghum is important in human and anima.l nutrition. 

In l..at-ge measure, due to recognition of this groving need for 
sorghum production technology for the tropics, a Consultative Grou~-supported 
international center (ICRISAT*) is in the process of' being established in 
Indj a. Whll.e destined to ma..~ an impact in due course, the work of' ICRISAT 
and of the national. research systems of' the developing c01:lIltries of' the 
tropics can he substantial.l¥ accelera.ted by strel~hening relevant sorghum 
improvement projects in the t1n:i.ted states. 

Since 1966, A.I.D. bas had a contract with Purdue University (csd-1l75) 
to increase the quantity and quality- of the protein of &rain sorghUI!l in order 
to help reduce protein hunger among the major sorghum-eating populntions of 
.At'rica, vhere abou~ 40 percent or the protein in the human diet comes from 
sorghum type ~ins. !rcr.r it is A.I.D.'s intent to broaden its assistance to 
al.so include vork on :iJ:lpraviDg the quantity and quality of the energy 

.. International. CroJ;·s Research Institute for the Semi-Ar1d ~op1cs. 
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(csJ.orieo) ntored in the grain. To c.chieve thir" :It il3 i~lt€mled to 
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Nebraska, these fa'!tcrs are being incorporated into til.:: c::."op to improve 
the physiological characteristics which determines the plant t~~e and 
organic structure required to produce more and better grain. At Tc;~s, 
new factors for resistance to limiting disease and insect pests are being 
isolated and incorporated into the sorghum plant so as to strengthen its 
defense IOOchanisms age.inst these destructive organisms. At Purdue, nerdy 
identified factors for improved grain quality are being utilized to develop 
more nutritious cultivars for those who depend on·the'crop as their major 
source. of protein. 

With this I'roject A.I.D. proposes to supplement, by an investment 
for research dire~ted toWurdf; tbe needs of tile tropics, sorghum research 
for the temperate ~one.-underw88" at Puerto Rico, Nebr.s.ske. and Texas, in 
cooperation with the USDA. This investment is designed to expedite the 
develop::nent of :i.mprove6. sorghum populations (improved in yield, grain 
quality, disease and insect resistance) and to make them readily available 
to ICRISAX and developing countries. 

In practice plant breeders never succeed in developing the iteal 
variety; crop improvement is a continuing research effort. For this 
reason, it is difficult to precisely dete:-mine when U.S. assistance in 
this area should be terminated. Important factors are: (1) actu.a.l success 
of the contractors in developing populatiou3 of sorghum substantially 
~oved with respect to the several mentioned crzracteristicsj (2) utili
zation of the improved materials "in sorghum pr' 'dion a..'ld research Droe;:-runs 
in developing countries,; and (3) research capt'.. lty in the developing 
countries or elsewhere to take over the work \1:.:1' this project. In view 
of the ulready advanced and relevant programs C'~: the proposed contractors, 
the strength of a number of developing country progI'8.!lls, and the pro!ll.ise 
of I~, it is believed that our major contribution can be made in the 
five-year period pr0posed. Continuing support for this project, if anf, 
would be expected to be at a much lower level. 
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. Since the inception of that project in 1966, a great ceal he~ been learr.ed 
about the nutritionaJ. q1..llllity of sorghum grsin. Unlfr.e corn, no single 
fa.c~r, such as the "opaque 2" character for high ~sine r..as been :fou.'1d to 
dat-! in sorghum. \mere imp:roved grain types (protein content and s!nino 
acid bale.nce) have been selected, they have been the product of many factors 
not the least of which were pbysiological.ly induced. It is now knmm that 
where high quality protein does eY.ist, its ass:iJnilation as a food by hUrla.nS 
or a. feed for animals rna:J be lilllited by e. series of inhibitors iDcludi!"..g . 
the polyphenols, i.e., tannin pigments present in the testa, a layer benea.t.h 
the sel;;d coat of ma.n;y- bird-resistant sorghu.-n varieties. These problems 'Here 
not encountered in breeding for iJ:!lproved qualiJ0y in corn. 

Mea.lmhile, at the University of' Nebras!:a, inth limited 1'u.'1ding f::-cm 
the Rockefeller Foundation; a team of plant scientists vorking en the 
physiology of grain yield found that sorghum is Dore responsive to induced 
changes in its physiology than perhups any other c~real grain crop. Not 
only ~o changes in day-length, temperature, and availability of rnoi6t~e 
affect the ql8.l.ity and protein content of the grain, but the Nebre.slr..a team 

. also found that th~ sorghum plant is potentially c~pable of storing many 
times more energy units in the'grain than is prezently achieved by cny of 
the sorgh:um cultivars thus far screened. A large percentage of these 
eDer(!y units could be protein. The problem is that an abscission ~er 
is farmed at the base of each grain, cutting it off :from the source of 
additional er;ergy uptake while the plont is physiological~ young and thus 
stiLl capable of producing and storing additional aoounts of energy in the 
seed. Additional funds are required to extend research ~ith ongoing 
activities that inelude certain phases needed to provideauswers to 
questions relating directly to the developing countries,.~hich would not 
be otherwise inves~igated. 

At Texas A & M, it ~as found that this crop, long believed to be 
relative~ :free of diseases and insects is in fact highly susceptible. 
Natural resistance has been identified for the control of a Whole series 
of pests .hich are now known to be dre.matica.lly reducing grain sorghum 
yields in the developing cOQ~tries, under conditions ~here chemical 

. control hardly seems practical and could, indeed, leave undesirable accu."1lU
lations of toxic materials in the environment. 



p. l~ 

The lTlO::;t prC!Ilir;illg source of neW' fectors from 'which to cerive 
.i:t~:'..'0'red ch~t_C"~;,,:n.. :::':. '!:,h~ I;D:::b~\:.:n plc.!j~~, {!s C. ..... h,.:.,le: ~d in 0'u:L:l 
'r~:1J j.L.: .. :!.~'. 2'~:.-:-:'.:.c:0.L·::-' .• ~r. ·:.h·~' 1,,;(,-) .. c :"ll2.:!.t-~e,,;:,i():: 0:- t:('~'r'~J~;:l cu..1..~~:.yE....~~. 

'.li:.~~~~ ..!.l .. :i ;.~·t., =~':--.. 6" .. t~··~~~.1 -.~·.t; L,,··l,;~r('·: c:- :~':J.~. ::..H: .... r'~·· :rL.~.<·.c.:"'~ ~'J' (:.r:. ~-:.~'. ~ .• s:·;~~·~1.:.r! 

l,:':-er:u;:.,,:;~~ I-iCh..:..L"VC.'L'J.'.':'!:'!:. ";.rl rf:(·(,:i:·~. ·;.I~;~:":.'.: _ ~',,~:: ;::.: ·: . .,;;~ .. t::t·!.· ~" (:.'.F:'.<." .':>:-~'<: .. f. ~"lC'" 
Until cor.:pa.rc.ti'VLly :"''2~t;':ltJ~', ".:h,~, !-';c:-l':' .. ·.:1.c:;;: .. -.;~::~(; "~,: •... :.: ... ,:~> ':~. ('()-:"::.:,:. 

the larce percentage of the ti.S. CD!:tll~!'C:itl.l f3:):"Ch\::'~ ..... r~::;( .. t~:;.t . .; !;~_.., ::'''!'':'J; 

a relatively few, Kai'ir and Nilo introQuctions froe IcricC;,. ':'!1.,;;;S~ ,\-'tH',: 

the varieties caPable of flowering and setting seed under the lons Ql".y
length conditions during the growing season of the continental United 
States. By the late 1960s, the g~rmplasm of these sorghums had been so 
thoroughly worked that the potential for deriving new breeding advances 
from it had become greatly limited., Almost all releases were becoming 
more alike with each new rOlUld of improvement. Yet there remained large 
numbers of sorghum varieties in Africa, the Near East, and Mainland 
China that had never been screened as new sources of germplasm because 
they would not flower in the U.S. under normal growing conditions. 

Currently, the world collection is being m.e..intained in Puerto Rico. 
Promising lines are being converted by the USDA end cooperating sJ~te 
workers to populations which ,-riD. normall.y flower in the U.S. and which 
can thereby be crossed onto the elite American grain sorghums. This con" 
version program is allowing a vast new array of gcrmplasm to be introduced 
into some of the best cultivars that have been developed over the past 
decade. The exp~~ded program promises to produce a host of new sorgh~ 
advances of significant benefit to so:::ghum-producing and sorghum-consuming 
countries throughout t,he tTorld. . 

Each of the major sorghum breeding programs discussed above, at 
Purdue, at Nebraska, and at Texas, depends on cooperation with the Puerto 
Rico program and its USDA-UDiversity relationships for the conversion of 
exotic sorghums. 

Coordination and integration of the work in Puerto RiCO, at Nebraska, 
and at Texas with the existing A.l.D.-financed project for high protein 
grain develoPment at Purdue, offers very hi~~ odd5 of producing spectacular 
advE:\llcFs in improving the qua.1ity and yield of sorghum over the next five 
years. The objective of this project is to' capitalize on those advances 
for the benefit of the developing nations, i.e., those advances which ~~ 
~,t possible to attain higher production where the growing conditions are 
less controlled. . 

The timing is considered near-optimum to maximize support to the 
sorghum work of lCRISAT which is just being 'initiated. It will facilitate 
establishment of viable links between the contractors and ICRISAT and 
between the contractors and sorghum improvement projecto in the developing 
countries. 

- . 

,. ....... ~ \ fAll,A,BLE coW 
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taking its place in American agricuJ:'Cwe 6.!:.G. be:c~c· UU·~ : .. ~ ... :-:;. fC'~::C('-'-:" 
mown, yet today it has essentially replaced corn in the So-..:.the:::-n Gre:e.-;-, 
Plains. If what has occurred in the United States in ~r way indicates 
what may be possible under tropical conditions fram whence the crop cai.~, 
then work on this cereal 'I!JE:Y' prove to be even more significant in the 
third world than has bee~ the case in the developme~t of the so-called 
"miracle" rice and wheat varieties. 

J; It is considered that the improvement of sorghum offers an out-
. standing opportunity not only for assisting th0 advanced nations in 

improving ·their sorghum crop, but as an even ~ore significant spin-off, 
and for a relativeJ..y small L"1Ves~ent, increns:lng the :9rotein e.u.d calo:de 
intake, rural eI:lployment, and expansion of the livestock industry, -',):ereby 
increasing the mw of the developing countries. 

3. Relation tc- Existing Knowledge 

Two crops of almost no significance in the United States, 0. little 
over a generation ago, have become among the most important in American 
agriculture today. These are soybeans and grain sorghum. Soybeans have 
been fermented and eaten for human food as been curd in China frOE tiee 
:immemorial. Sorghum grain is the indigenous cereal of the majorit-.r of 
~ica's population. Both;)f these .;:rops hav~ been so modified and so 
improved by the plant breeders in their new temperate environment that 
they now have little resemblance to the native strains from which the 
JDodern day crop was del"ived. St1l.l., in the eIIl2t"sit1g nations, alJnost no 
carryover has taken place in general. and our advances in soybean and 
sorghum development have not been made aVailable. Soybea.ns, thcugh no 
doubt one of man's best sources of high quality plant protein for foce, 
ren:a,in a rela.ti'P:~ly ll1nknmm crop in most of the t.ropics. SorghU!ll continues 
to be pretty much t.he BOlte in Ai'rica. at this ti '.-: as was the pr:i!!litive 
cereal from which todas-' s record-setting grain l·;·oduction sorghllIl!S were 

. developed. 

The acreage planted to sorghum is expanding faster in the U.S. 
than for any other crop. In ~ states, it is replacing the production 
of corn for ani~ feed. This i~ because under less favorable conditions 
today's improved sorghum varietiec consistently out yield our best U.~. 
corn. 
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not l1:.t.ed by the i'10cY~5 01' (;rcdr. eatinG, tD.bTS."':,c:.::-:,- 'bin:;; "t.r.::..t rec.L.<:..:..-J.;>" 
decimate those varieties of sorghum which lack this prm .. ection. The 
tannins'have also been related to protective' resistance against ftL~gi 
in hr:m1d env:irOIlJIlents. As a consequence, sorghU!!l breeders continue to 
select for the ta-onin character even though it bas been known for some 
time that the white grained varieties have better consumer acceptance 
and nutritive quality and that theyyellow endosperm types are preferred 
by the livestock industry. 

Until rec611tly it had been widely believed tha.t corghlDIl grain 
as a whole was less nutritive than comes regards available protein for 
conversion to en~mpJ tissue. The livestock indur,t~r res~lves the probl~~ 
by adding greater quantities of protein 6upplemcuts to 8tand~d rations 
when sorghum grain is employed ,.han when corn is used. In the feed 
industry, this is no d1£ferent than the fortification with vita~n A 
when corn is used, although this is not considered necessary when yellow 
corn serves as the concentrate. 

Research under the A.I.D. contract with Purdue has demonstrated 
that when non-tannin sorghum grain. is fed to rats it is equal to most 
standard varieties of corn in achieving weight gains. During the past 
year, these results have also been confirmed at the C:wJ-iY'r*' ,y"it:l the 
vole and at Wasb.illgtc:l State University with the chick. In ever-J case, 
the tannin-free grcrin proved to provide sign.:i.:ficantly greater "::.; :;ht 
gains than when animals are fed the brown, bird-resistant tywf'., f'urther 
pursual of this result has demonstrated that when the brown pi,; . __ :uted 
layer of the bird-resistant grain is polished off, the remainder of the 
cereal has about the same nutritive value as non-tannin sorghum gre.in. 

Work uncertaken in the analytical chemistry laboretory in conjunc
tion with these feeding trials has Sho-wffi that IIE..tlY sorGhums do have a.CJ 

high a percentage of high-quality, assimilable vrotein as do most varieties 
of corn. The inhi"hitory effect of tennjn on the utilization of the pro
tein is being studied as are methods of ·removing the outer layer (poliGhing) 
for human consumption. 

* International. Corn and .\olheat Improvement Center, J.fexico. 
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through the use of exiGting knowledge:: and plc.n'c pc-pu.lc.ticms derivc,d fro:u 
the conversion program. Sorghum is much better able to reach its max..i.mUIJl 
pOtential yield capacity than corn under the rUGtic far.cing conditions of 
most developing nations. Now with our present lalowledGe of inhibiting 
tactora in sorghum protein utilization, there is every reason to believe 
that the .productio~ of sorghum can add more·B.-~d bett~r protein and addi
tional calories to the protein hungry nations of the third world tha...~ would 
have been possible in the past. 

4. Relation to Other Research 

This project is not intended to be differGnt fro:!i other reE.e~.rch 
'projects l.Ulderway in the U.S. Rather, it is intended to ride "piggy 

. back" on the research of the cOIWersion program in Puerto Rico, the pest 
and disease resistance program of Tey..a,s A & 1·1, and the 1.;o~';: on physiology 
of yield at Nebraska. By a moderate additioI12.l inveswen' :I.I.D. irJ-Gends 
to make the research of these improvement progrCI1ls e.pplic .. , ,'.-.! for use in 
the developing nations. This work ia ~ ... be fuJJ.y coord:i.no.",:::d with the 
vork on protein :iJIlprovement l1hich A.I.', has financed at Purdue. At a 
lAter date when the ICRIS.l\T has become ':.lctiona.l in India. and assumes 
its responsibility as an international ;:'::llter :for sorghlr.1 and millet. 
research, it is expected to take on part::; of the work now included l.Ulder 
the proposed consortium ,for sorghU!ll developn::ent. When this happens, 
activity under this project will be reduced accordingly. 

In 'any case A.I.D.'s contribution in sorghum research vill be 
directly coordine.ted with the ICRISAT and its outreach progro.cs, and "lith 
eIAT" * CDfl.fiT, IITA* and mRI* where sorghum is already included in the 
"crops systems" progl-am. The efforts of this project '\-rill cample!:lent 
those of !CilISAT and the worldwide J.inkage network and will help to ma.'re 
it more effective in its role to serve the world in sorghum and millet 
improvement. Even when ICRISAT can assume full responsibility for coordi
Dating the worldwitle research netwC?rk, it is belic:ved that a program in 
Puerto Rico vill still be essential or needed to coordinate the work on 
this crop !'ram the United State::; with tlw,t of the tropics and subtropics. 
Financing of the Puerto Rican element could possibly be provided through 
ICRISAT as a SUbstation for the Western Hemisphere. 

* CIAr - International Center for Tropical Agriculture, Colombia; 
IITA .. Internnticnal In::;titute for Tropica.l J\-;riculture, Niseriaj 
IRRI .. Internn.tionaJ. Rice Hesec.rch Inotitute, L05 lknos, The Phili~pines. 
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as Yell as the project ~t Purdue depenn on the 6crgh~ co~vcrsion prCbl'~~ 
at Puerto Rico for new germplasm, it is considered that the consortium 
contract can intefP:'ute the "overall r~search into a single network with 
Puerto Rico the foral point. 

A.I.D. funds provided to the Universi~y of Puerto Rico during 
.the initial 12-mo!lth period •. Till be used to evaluate new improved germ
plasm from exotic ~orghums available to sorghum breeders around the 1ferld. 
The UPR will also assist in the maintenance and processing of the rTOrld 
collection of sorghum. varieties •. 

Funds provided to the University of Hebra~k!l during the same 
period will be devoted to research on the physiological characteristics 
which control increased grain production in the tropics and subtropics. 
A.I.D. contributions ,.ill serve to support investigation on the soil ~~d 
cliJna.te conditions which have prevented higher yields being achieved in 
the warmer and more moist latitudes. 

A.I.D.ts 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. Program of Work 

Detailed work plans for each of the three cooperating institu
tions art: presented in Attachment A. Puerto Rico will serve as the foca.l 
point for the tropical sorghum improvement programj Texas A & M wiD. 
specialize on limiting diseases and insect pests of sorghum; and Nebraska. 
'Will concentrate 0:1 the physiology of grain yield impJ;ovement. These 
three in~titutiolls, together with Purdue which provides needed research 
on the improvement of protein content and quality, constitute an integrated 
team. Their combined efforts will make it possible to CElpi talize on the 
tremendous advances being achieved in sorghum development in the U.S. and 
their transfer to developing nations where sorghum is especially impcrtant 
both for human nutrition and animal feed. 
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physiological factors (superior plant type ru1d root Fyst~~S); to inc~€~;.~ 
grain production in the second instance. The processing of llCW ma.teriEW..:J 
not previously screened provides high promise for the ~~loffd~~~l 
germp1.a.sm for the "tropics. This would not be the case if the screening 
were to be undertaken only on A!nerican gel'::lple.SI!I. 

The conversion program in Puerto Rico consists in crossing exotic 
_sorghum varieties having desired characteristics with standard ~ricrul 
varieties. Generally, the exotic ty-pes tend to be extrereely tall and they 
will llOt flower in the ihong days of the continental U.S. g:t'O\Iing season. 
By the time they have beeIl backcroEsed fer f'01lr gcnerc.tio!1s with the U.S. 
parent, they are :reduced to normal sta.ture end rec.dilJr flO\;e~: U!laCr le:n.;
day conditions; in all other characters, however, they should mair.tnin 
the desired t'aatures of the genoty:pe of the exotic va.:~iet:r. 

The conversion process consists of the foll0i6ng steps. An impi'O"led 
North American variety is crossen with a selected exotic variety in Puerto 
Rico in October. The hybrid seed is harvested in Februa.ry and the subsequent 
generation is immediately plF.-'lted again in Puerto Rico. The second genera
tion is harvested in May and sent to a coopernting institution (Purdue 
University, Nebraska, or Texas A & M) for immediate planting. There the 
plant populations are screened for two factors, reduced stature and the 
ability to flower under the long-day growing season of the continenta.l 
U.S. Seed f'rom these plantings which possess the above characteristics 
are harvested in Se::?tember and the selected lines are again returned to 
Puerto Rico and planted. The lines are backcrossed for the second time 
to the exotic variety. This process is repeated for four years. Each year 
for the four years, the backcross to the exotic variety is planted in Puerto 
Rico, and the following generation is planted in the V.S. where selections 
are made for early f'lowering and short staturc. At the end of this con
version process, the resulting seed may be considered genetically uniform 
for a majority of the exotic variety's chara.cteristics, although converted 
in stature and in flowering caps,ci ty to aU. S. sorghum type. 
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sought by Texas A & 11. 

The new ~actors once identi~ied and ~solated can be incorporated 
into an improved sorghum variety used by ~~ country in the world, either 
temperate or tropical. The objective o~ this project is to develop and 
Bake available to developing countries superior germpla~ ~or improved 
nutritional quality, increased grain yield, and disease and insect resistance. 

7. Researcher Competence 

The three organizations selected as ccopcrating institutions in 
this project are already highly competent in their respective fields. 
No other institutions are undertaking Gimiler research ~or the tropics 
and subtropics. The USDA serves as a cooperator in each instance to 
support both state and federal programs. As such, the lJSM would indirectly 
provide support to the consortium':J effort. 

The USDA is the egency which has the control o~ the world ger!!Ipla~..m 
collection of sorghums and, as such, was responsible ~or initiating the 
conversion program at its tropicaJ.. experimentc.l station in }.1ny~r.ruez, ?uerto 
Rico. This work by its very nature must be continued under short-c1a¥ 
condi tions and the Uni versi ty of Puerto Rico, w4.th USDA cooperation, is 
well prepared to assume responsibility for it end for mek1ng the materials 
in the conversion program available ~or use by developing countries. 

The University o~ Nebraska is the only institution working on the 
physiology o~ yield in sorghum and its research has already proven that 
the sorghuc plant is capable of producing considerably m~re grain thaJl 
bas been achieved until this time. 

Because Texas is a major sorghuc producer, the state:t:l.s vitaJ...ly 
interested in sorgbum ~rovemcnt. Texas A & M has a superb program in 
the selection o~ sorghum cultivars ~or resistance to diseases and insect 
pests and its \lork is already being employed by the private sorghum 
~ders to improve their commercial vnrieties. 
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institutions and become the cooperators with whon a s't:-e!1gti"~c=>ed int.er
national network of sorghum activities will operate. 

Both the University of Nebraska and Texas A & !-1 are already training 
some foreign students in their sorghum research programs. Under the st:i.n:uJ.us 
of the proposed contract, it is expected that more students 'from the develop
ing nations will be encouraged to study there. 

Special trair.ing for foreign students. in various a5pects of sorghum 
research and sOIghum production will be emphasized at the University of 
Puerto Rico. The Uni-rersity shares a comon la!1GU=--3e a.!ld culturaJ. heritage 
with the Latin American republics and is al:le to relay to those ccuntriE;S 
the highly developed agricuJ.tm-al technology of north America wit.hout 
enco~tering barriers i~osed by a different language and tradition. 

The Island of Puerto Rico, though cClillParative~' small in area, has 
a varied range of soil types and climatic conditions representing many of 
those found throughout the tropiCS and therefure provides 001 agricultural 
laboratory in which students fro~ other tropical countries will find con
ditions simjlar to their own. Participanbs "Torking in the sorghum progran 
will, as a consequence, find that as they learn specific measures end prin
ciples developed in Puerto Rico these will have broad applicability at home. 

More important ·than the similarity of culture and that of the ecology 
to a large number of developing nations throughout much of the "Torld, 
however, is the fact that here the stUdent will find a most modern univerSity 
at which to study 3.nd experi ence the impulse of a COtultry which has undergone 
the transition from primitive agriculture to modern farming methods in a 
relatively few years. 

At least once each year a workshop will be condUcted, in cooperation 
with ICRISAT, for technical and adoinistrative personnel of the developing 
nations in a dif.ferent specialty. The locations of the workGhops will be 
rotated to include major sorghum growing areas of the .. orld. 
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and techIiiqu.eB i,jill be provided to interE:13t€d coop(;rntors 101' trw.. and. 
~~ting p~oses in the sorghum program throughout the world. With'the 
meci iriclusio:J. of' Puerto Rico in the A.I.D,Massieted sorgnu:n development 
effort, special emphasis will be placed on conducting the initial trials 
there. Only the more promising materials will be included in the tents 
vith developing countries. 

Of course, in many instances, it will not be possible to use the 
new materials or techniques directly in the cooper!:l.ting cotmtries exp...ctly 
as-they have been r~ceivedj however, the adaptive research required to 
render them useful in a given cOlllltry' :.;hould be relntively simple. Gen
eralJ.y, if' only a special character needed incol'pol"2.tiol1, it i-Tould reQ.uire 
such wellMknowIl breeding methods as the backcross technique to transfer 
the new factors, isolated by use of the conversion program, into the 
preferred varieties of a Apecific country. This requires the type of 
breeding program which participants who hnve studied and been trained 
in Puerto Rico and returned home will be prepared to undertake. 

There shculd be no difficulty :in disseminnting :Unproved populations 
or varieties of grain sorghum or supporting cultUTal practices. In Ina."'.Iy 

developing countries, :international and national agencies already exist 
·which are willing and able to incorporate these advances in their respective 
,~~p improvement lu"ograms. " Because of the success the crOll has attained 
;tn the U.S., there is a tremendous interest in extendir~ its production 
in the develop:ing countries. Experience has shown that when foxmers are 
provided, by their research and extension services, ldth ne\l 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 b~dgets presented for Puerto Rico, Nebraska end Texas 
A & M in Attachment B are each for a oneMyear (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 & l-f budget 1lill be 
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b~re8.ed trOG $50,000 to $15 tOaD to ailov for the assign.'!:ent of an ento-
,lIOlogist to the project str.ff end thereb:r expe.."ld H.e "JO!'Y: in sc:-~!~ning 
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~~e p~uposQl v~s revie~ed by the In~er-Bure~u ~~c~~ic£1 
Committee end subsequently reviewed and approved by RIGC. RIGC specifi
cally requested assurance of appropriate lir~s with ICRISAT. To this 
endTA/AGR has already contacted the Director of that Institute and a 
rep~ is anticipated in advance of the RAC meeting in Jcnua~y, 1913 •. 

The basis for this proposal vas included in the justification 
for extension of the protein improvement contract with Purdue, approved 
by both the RIGC and the RAC in 1971. . 

- 12. Proposing Office General Evaluaticn 

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

a. Sorghum's tremendous expansion, during the last decade, in 
the area of cultivation and use as feed in the u.s. vividly projects what 

,.;it is capable of' achieving in agricultural development of developing 
. countrie~ •. 

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

c. The increase~production of improved sorghum varieties can 
increase the protein carbohydrate intake in the h\'l!~an diet where it con
stitutes a major staple of the food intake. It will increase rural 
employment, is economical to produce, and as an animal feed will assist 
in 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 be incorporated in the crop in 
developing countries. 

e. The work to be accomplished will serve as a valuable contri
bution to the program in sorghum development contemplated by the ICRISAT -
the nev International Crops Research Institute for the. Semi-Arid Tropics. 
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It v:U1 advance the development of the sorghum. crop u.''lt1l such t:l=le as 
the consortiu=1. of vorld. c.cnClrs Cn.!l e.ssU!:!e rerpclls:!.bi:!.i-::; fm .. E::.!.l o:r 
parts of t.!1~ lCr.ISJB proGem ;:n I!J(;iu r~cJ :!. tG c, . .;:t.:-C-I; ~:- :::. l:"n}r...!:..r':. ·!.(~n·. 

g'!"s:n~ • 

~r J. Kr::lley 1 Dir6Ctor 
Office of Agriculture 




