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ACTIONS 

Comply with the recommendations 
set forth by the External 
Evaluation Panel in its Report 
to the CLISP Review Committee. 

Technical 
Committee*, 
Board of 
Directors* 
and Program 
Director 

Continuing 

*See Attachment B as the first major actions taken to comply
 

with the EEP's recommendation.
 



PES - Part II 

Collaborative Reseaich Support Program -Grain Sorghum and Pearl Millet (CRSP-GS/PM) 
Project Number: 931-1254 

13. Sumary:
 

Title XII of the Foreign Assistance Act calls for greater improvement of American 
universities in solving the food and nutrition problems of populations of developing 
countries. The CRSPs are one of two general methods designed to respond to Title XII. 
This CRSr'-C.S/PM was authorized by A.I.D., effective July 1, 19719. The University 
of Nebraska was r'!lected as the Management Entity (ME) and subgrants were avarded 
to the Universities of Purdue, Kentucky, Texas A&M, Arizona, Mississippi State, 
Florida A&M and Kansas State. 

Under the complicated arrangements for the CRSPs in general, individual CRSP 
projects are evaluated by External Evaluation Panels (EEPs), selected by the 
ME and approved by the Board for International Food and Agricultural Development 
(BIFAD), a body created by Title XII of the Foreign Assistance Act whose members
 
are appointed by the President of the U.S. This PES is based on the report of
 
the EEP, the consideration of that report by entities of the BIFAD and A.I.D.'s
 
ovn responsibilities for technical and fiscal management of government funds.
 

This project was evaluated by the EEP during the we~ek of September 15, 1980. 
The EEP did not assess project activities on the basis of scientific excellence 
of ork, since many of the activities had been functional for only a few months 
at the time of the evaluation. In general, the EEP felt the rate of progress 
in establishing the areas of research study had been good, although it believed 
that some of the areas should have more of the research taking place in developing 
country situations and with more LDC institutions involved. The EEP recom
mendations vent through several stages of review and resulted in instructions
 
to the partizipating universities and their Principal Investigators (PIs), to re
examine certain of the projects to determine their applicability to the removal 
of constraints to sorght/millet production and consumption in LDCs, as well 
as to the need for greater developing country participation during the 
investigation stage.
 

This is only the second of the CRSP projects to be evaluated; the first being 
the Small Ruminants Project reported under the Development Support Bureau PES 
Number 81-12, 1/12/81 (Project Number 931-1328). Although the two projects 
are structured differently, at least at the outset, some common problems are 
beginning to show e.g,, A.I.D.'s annual programming and budgeting process is 
not well suited to the type of long-term commitment that CRSPs require. 
Administrative arrangements are coc)licated and will probably cause friction 
among U.S. entities involved and confusion with developing country counterparts 
and the evaluation process is unduly prolonged and possibly redundant. 
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At present, there are no apparent faults with the basic project design 
despite
 

noted above). The recoumendationwith the CRSP mechanism (aspotential problems 

is to proceed with project implementation.
 

14. Evaluation ethodology: 

consisted of the following:The EEP selected by the ME and approved by BIFAD, 

Hugh Doggett, International Development Research Center
 

Brhane Gebrekidan, sorghum breeder, Ethiopia
 
Bruce Maunder, sorghum breeder, DeKalb Seed
 

Bobby Renfro, Rockefeller Foundation, Thailand 

The EEP traveled to Lubbock, Texas in September 1980 where all of the PIe 

short papers describing the individual projects and accomplishmentspresented 
on those papers and the discussions 

to date. The EEP's report is largely based 

followed each presentation. The EEP's recommendations (Attachment A)


which 
the Technical Committee of the CRSP-GS/PM at its 

were examined in detail by 
1980. Before this meeting each

meeting in Kansas City, Missouri on October 30, 

of the PIs, whose project was questioned during the review, was asked to submit
 

a rebuttal statement to the Committee. The Committee reviewed each of these
 

rebuttals objectively and made recommendations for necessary/corrective action
 

The Committee formulated three categories for
 to the Board of Directors. 

(a)disagree with
consideration of these projects and the Pls retuttals: 


stateuent; (b) recommend project redirection/revision; and (c) recomend
ElP's 

Based upon extensive discussions of
 project termination at a spe :ific time. 


the Panel's review, the Committee made specific recommendations
these projects and 
The Board accepted these recommendation,
to the Board of Directors (Attachment B). 

The Technical Committee met
 with minor revisions and formally approved them. 

and iaplemented these approved recomendations by informing

on December 5, 1980 
each institutional representative and each PI of the action to 

be taken.
 

15. External Factors:
 

up of 41 projects at eight U.S. Land Grant universities.
The CRSP-GS/PM is made 

All of these projects were funded by the latter part of CY 1979. The only
 

has not been able to get underway as planned is the Kansas State
project which 
socioeconomic project specifically designed to be carried out in 

India.
 

The C-vernment of India decided in the fall of 1980 not to become 
associated
 

with any CRSPe.
 

Four of the eight universities participating in this CRISP have conducted major
 

sorghum/aillet research projects for several years under A.I.D. 
financed
 

contracts and made the major contributions to recent advances in 
production
 

State
technology. These four universities are: Texas A&M, Nebraska, Kansas 


and Purdue. Mississippi State University, the fifth university, has carried
 
A.I.D.

out a major seed technology program for many years, also under an 


contract. These five institutions have extensive research experience both
 

in the U.S. and LDCs.
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16. Inputs: 

In the planning document that served as the basis for this project, 12
U.S. universities were projected to participate In the CSP.
the In going over
proposals submitted 
proposals 	

prior to awarding the subgrants, however,were turned down as not 	 four germane to the project for varyingAt present there are 	 reasons.no plans to replace those universities or to add tonumber of subprojects already approved, 	 the
of which there are 41.
 

Of the $14.5 million A.I.D. 
 has authorized$9.4 million have already been 	
for the CRSP over the first five years,obligated. The EEP stated thatappears sufficient to maintain a 	 the funding planstrong CILSP. Moreover, in view oflong-tern 	 the projectedcomitment of funds, the EEP stated that it should not be necessary
fcr projects to be operated entirely by scientists on the basis of ten percent
of their time paid for from CRSP funds; morc full-timewith preference given 	

staff should be employed,to those willing to spend time overseas.
 
The EEP stated 
its belief that Congress intended that a substantial portion ofTitle II research should be done in the developing countries andagreed that a strong orientation toward 	 the Panel

the need of LDCsprogram. It noted 	 is required of thisthat good progresgr
of cooperative program 	

had been made in general in the developmentwith LDCs
needed more LDC 	

but found that some specific research projectsinvolvement and a few others did notIt recomended, 	 appear germane to LDC needs.for example, that much of the Kansasment work should be moved 	
State millet plant improveoverseas and questioned whether Texas A&Mis a viable C.SP undertal-ing. 	 Project 14More work should be doneproblems, such 	 to help solve importantas Striga,

disease. 	
Quela Birds, stem borers, long smut and SphaceliaNone of these occur in the U.S. and therefore, the research on theseconstraints needs to be carried out in the developing countries. In strengtheninglinkages with LDCa, care should be taken tonot limitof agriculture or government research 

them to 	 the ministries 
involved as 	

stations; LDC universities should also bethey often have good scientists and a reasonable continuity of
staff. 

The EEP believed that strong graduate training programs in thescientists should be an iportant component of most projects. 	
U.S. for LDC
 
Little training
has taken place as of yet. 

17. Outputs:
 

The soot significant overseas 
 activity of the CRSP is expected to be itssupport role for national and regional improvementconcerned. 	 efforts in the too cropsMemoranda of Understanding had been signed with the Governmentsof Egypt and Sudan at the time of the A.I.D. review. Discussions were
continuing with Mexico, Honduras, Haiti, Guatemala, Mali and Senegal concerning
establishing linkages with those countries for cooperative research activities.
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Technical outputs achieved under this CRSP during the review period have been: 

A. Breeding and Genetics 

A significant development occurred during the year when tropical
temperate sorghum conversion strains from the Texas A&M program
produced outstanding yields of good quality grain in winter trials 
in Guatemala. Nebraska studies on yield stability in sorghum and 
pearl millet showed promising results for widely adapted strains 
in both species. 

Kansas State has developed pearl millet hybrids which have been 
comparable to aorghum hybrids in grain yields, lodging resistance 
and plant heiahts. The grain protein contents of the millets 
continue to be I to 3 percentage points greater than the sorghum 
checks at comparable grain yield levels. 

Cooperation between plant breeders and entomologists has resulted 
in new midge-resistant strains. Sorghums resistant to biotype E 
were identified in field plantings and verified with seedling
evaluations in the greenhouse. Crosses have been made to transfer 
biotype E resistance to improved agronomic types of sorghum. 

B. Plant Physiology, Nutrition and Stress Resistance: 

Research in these fields, while fundamental in approach, are 
essential to development of gernplasu and cultural practices
which will produce better yields in marginal environments. 
Early results from trials conducted by Arizona, Kansas State 
and Nebraska show that resistance to drouth and heat stress 
varies genetically even in these two "drouth resistant"
 
crop species. Even umider extreme stress conditions, some 
sorghum and millet strains were found to be able to develop
 
and produce some grain. 

C. fVant Pathology and Entomology: 

Progress has been made in developing methods and plant materials 
for effective control of major diseases and insect pests. Advanced 
lines resistant to downy mildew, head smut, midge, combined with 
guod yield potential were identified. These have been distributed 
to plant scientists in developing countries. 

D. Vtilizatlon:
 

Research on utilization has concentrated on improving and increasing
 
use, and nutritional value of sorghum and millet in areas where 
there are major food grains. Som countries are blending the
 
traditional flours/seals with those from sorghum or millet. 
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Kzmaples are wheat flour mixed with sorghum flour in Sudan for 
bread, and sorghum meal nixed with maize meal in Mexico for making 
tacos. Recent findings sho that traditional West African methods 
of preparing sorghum and millet for food include techniques
likely to be effective in eliminating anti-nutritional factors 
in these grains. 

18. Purpose:
 

The 	 purposes of this CUSP are to: 

A. 	Organize and mobilize financial and human resources necessary fUr 
mounting a major, multi-institutional U.S./LDC collaborative 
effort; and 

B. 	improve the capabilities of appropriate LDC institutions to 
generate, adopt and apply improved knovledge to local conditins. 

At the time of this review, the CRSp had been operational for about one 
year. The final form of its activities are not yet in place. This Is
 
particularly true of the activities in LDCs and with international
 
Institutes. Therefore, there has been limited opportunity for any

major research accomplishments. 

19. Coal: 

The 	 major goal of this CRSP Is to increase production of grain sorghum/pearl 
millet in those countries where they are principal crops. This is to be
 
achieved by: 

- Developing and testing new and improved technologies; 

- Teaching local scientists to solve problem related to 
sorghum/mllet production and use. 

As stated above, this project has been in the implementation stage such a 
relatively short time that it is too early to coment on the progress of the 
CUSP other than to mention that research on the two crops has been initiated 
and early indications are that the CRSP in moving progressively tovard the 
goal. 

20 	 Beneficiaries:
 

The ultimte CUSP beneficiaries are proed..rs and consumers of grain sorghum
and pearl millet in the LDCs. Producers are expected to benefit through 
Improved production possibilities including reductions of the possibilities of 
crop failure and decreased costs per unit of production, resulting In improved
subsistence and income. Consumers are expected to benefit through: 

- More reliable supplies of these food grains at stable prIces in the 
marketplace, and; 

- availability of food grains that are more nutritious and with desirable
 
taste, color, and digestibility characteristics.
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21. Unplanned Effects:
 

Not pertinent at this time. 

22. Lessons Learned: 

It is too early in the project as yet. 

23. Special Coments: 

This MISP was made to the HE before any formal linkages with LDCs had been made. 
Some questions have been raised as to whether this was the correct approach. On 
the other hand, it is difficult to involve the U.S. universities in the planning 
of the CISPs (as A.I.D. is supposed to do under Title X11) if the research sites 
are selected prior to the submission of research proposals. We doubt that we 
could have moved earlier in this instance but perhaps we could have moved more 
quickly. 

The EEP thought the HE staff had performed commendably with approximately the 
right sized staff. As the CISP develops, however, the Panel believed that the 
travel burden of the staff would increase. The EEP considered additional 
assistance to the HE Director to be essential and, as a consequeLce, a 1/2 
lYE person will be added to the E staff. 

Although funding for this CRSP is adequate at present, and the amount already 
obligated will carry the project to December 1982, there are downward pressures 
on al CSP programs becuase of stringencies on the A.I.D. budget and long-term 
comitments against that budget. The problem of adequately funding our long
tern comitments to the total CRSP program is being brought to the attendion of 
the Administrator. 

Attachments:
 

Attachment A - Report of the INTSORMIL Comittee. This is the External 
Evaluation Panel's Report to the Board of Directors of the 
CRSP-CSIP. 

Attachment B - Crments and Recomendations of INrSORMIL Technical Committee on 
External Review Panel Report, as modified and approved by the
 
Board of Directors, October 31, 1980.
 

Attachment C - Review of External Evaluation Panel's Report and the Technical 
Committee's Response to the EEP Recomendstlons. 

Attachment D - Individual Project Review Presented by Principal Investigators. 



Report of the INTSORIL Review Conmmittee 

Our 	term of reference are set out in the attached document "A' 

Acknowledgements 
1) 	 We are greatly indebted to the Board of Directors, to Dr. Earl Leng, Directorof INTSORMIL, to the Technical Co-ordinating Conmittee, and 	 to all the Scientists who outlined their work to us, for their Interest and 	 helpfulness.Without their whole-hearted co-operation,

impossible. We were 	
our task would have been almostparticularly impressed by the organization and management of the presentations. 

2) 	It is inevitable that the report of a review panel should contain some adver.%
criticisms, since a 
part of their task is to seek out weaknesses and defects.
We, 	 therefore, wish to record at the outset our great admiration for theImaginative creation and development of this INTSORJIL CRSP. We believe thatnever before have the research capabilities and the concern for 	the peoplesof the developing world held by staff and Scientists of the U.S.Universities been so effectively organized into 	
Agricultural 

a co-operative activitybringing professional and technical knowledge
ordinary sorghum and millet growers 	

to bear on the problems of
living in the LDC's. The 	 implementationof this CRSP created a 
most favorable impression: the administrative machinery 	has devised a continuity of funding previously unknown in any donor ageny
activity in the developing world: 
 and 	the Scientists have entered wholeheartedly and enthusiastically into the implementation of this CRSP.
that 	 We hopVour 	admiration and favorable reaction to the way inwhich this CRSP has
been implemented will be borne inmind throughout the reading of this report 

A. 	General
 

3) 	Two of our members from the developing world were unable to attend this
review. 
This left only Dr. Brhane Gebrekidan from the developing world
serving on the committee. Although the other three menters of this panelhave much developing world experience, we do not feel that we can speak
with the saue authority 
as can third world citizens. 
4) 	We note with regret that no representative from ICRISAT headquartcrs in
Hyderabad attended the review meetings. 
The 	activities of INTSORMIL 
are 	in
a major area of the ICRISAT mandate, and the support for these programstotals some $14.5 million over a five year period. We appreciated the contribution to our review made by Dr. Vartan Guiragossian, ICRISAT scientist
located with CIIYT in Mexico.
 

5) 	At the time of this review, the CRSP had only been cperatlonal for nine
months. 
The'final form of its activities was not yet in place. 
This is
particularly true of the activities in LDC's and with international institutst..
Many of our conments must therefore of necessity relate to plans and intentiuit.. 

INTSORMIL ESTABLISHMENT AND LINKAGES 
We have extracted the folsowing information on the establishment and

linkages of INTSORMIL 



2)
 
6) Goals: The major goal of the. INTSORIIL CiSP is to increase production of07PHin those countries where it Is A principal crop. This is to be

achieved by:

(a) 	Developing and testing new, improved technologies;
(b) Teaching local scientists to solve problems related to GS/PM production


and use.
 

7) Purposes are to: 
(a) 	 Oianize and mobilize financial and human resources necessary for
mounting a major, multi-institutional US-LDC collaborative effort.
(b) 	 Improve the capabilities of appropriate LDC institutions to generate,

adopt, and apply improved knowledge to local conditions.
 

8) Imlementation and Strateqy
(a) The program is to be composed of a set of integrated long-term researchprojects, together with related training and technical service capabilities.(b) Collaborative research relationships are to be developed between universities participating in the GS/PM CRSP, and: 

(I) 	appropriate LDC institutions;

(II) 	 closely associated international centers and organizations such 

as STRC in Africa and CATIE in Latin America.(c) A substantial portion of the research will be done in the developing

countries. 
(Attachment "A-l" of Collaborative Research Support Grant Document
No. AID/DSAN/XII-G-O149 for Project No. 931-1254.11) 

9) 	 In the body of that document itself, the specific grant objective is defined aj:(a) 	 To link institutions having common interests in organized programs of 
research on this CRSP.


(b) 	 To mobilize and coordinate the research talent from the participating
institutions to ameliorate world food, nutrition, and poverty prohlemsspecifically in the research priority areas of this CRSP.
(c) 	 To be responsible for the progress and fiscal managemeat of thit CRSPin accordance with the management plan set forth.(d) To achieve optimum collaboration and information exchange the CRSPonwith 	AID missions, international research centers, U.S. and LOC institutions. 
10) An interpretation of the documents by the Deputy Administrator of USAIDrecords that AID sees CRSP's as instruments producing technology which willhelp 	developing nations directly. 
This primary purpose, technology production,is considered by the Deputy Administrator to be of over-riding Importance.(The role of Title XII in International Development, by Joseph C.Wheeler,

Attachment "B") 

ORGAN IZAT ION 

11) (a) An Administrative Council of eight senior university administrators,one from 	each of the eight p itli:ipating institutions, was established.(b) 	Five members from the Arinintratlve Council were chosen to form theBoard of Directors. 
%c) TaIITm:r_ R. Leng was selected as Program Director inDecember, 1978 andassumed full-time duties on August 1. 1979. 
 He established his head

quarters at Lincoln, Nebraska.

(d) 	A Technical Committee of six members, one 	 from each oarticioating Insti

tution, was established.

(e) Two AID/W Project Officers were nominated:


I) A Contract/Grants Officer (Mr. Ed Thomas) 
ii) 	A Program Technical Officer (Dr. R. I. Jackson) 
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12) The Princi les of CRSP prram and Interactions adopted are set outparagrap in11 of the attached do-etc M aagingProgram Director. a CRSP" by the 
13) The Principal initial activities of thtimlenttion of this CRSp 

Program Director towards theare also set out in the attached document*C', as they relate to:
a Establishment of the headquarters office;
SInternal

Cj adIntrative Arrangements;Sugrants to Participating instltutions;d) Relations with AID;e) Contact with participating personnel.


14) The ies 
 Of the Program Director, abstracted from document "C"on Headquarters Organizatc1. Relations with AID, and Communication with theCRSP group are 
as follows:
(a) HeaduartersOrganizationThe headquarirs stff should be as small as
meeting major requirements. is consistent with
Business transactions should be handled
by the Hanagement Entity institution through its normal procedures.
Delays inprocessing ainistrative or fiscal documents must be kept
at minimal levels if the program is to function.(b) Relations with A.I.D.The closest possible working relations must be established withA.I.D. and maintained by constant communication. 
This has been quite
easy inour case because of prior contacts and experience, but even
had this not been so, the principle would remain the sa'me.
(c) CommunicationwithintheCRSPGroup
Ey effort is 
be 
 de to establish communication between the
Program Director and all participants in program projects. Thisshould include personal visits to the Participating institutions,
meetings and workshops 
-
particularly of interdisciplinary focus,
and frequent telephone contacts.
Above all, the Director needspersonnel have to remeber that academic researchtheir own 
a strong tendency to be competit.e and to focus ondiscipline and speciality; the strengths of these tendenciesshould be exploited but their drawbacks must be overcome ifaated program coordinis to be successful. 

15) Discussions at a
workshop on the implementation of this CRSPdenvlopment of the following model: 
led to the 
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0 4) 

FINANCIAL 
16) The funds obligated under the grant document are $19,207,000 over a
period of five years, from July 1, 1979 until June 30, 1984. This "grant is made up as follows:

$14,500,000 - Estimated AID contribution
$ 4,707,000 -
Estimated grantees' and subgrantees' non-federsl contribution
 
17) Continuity of funding isassured by the terms of this grant being
extended annually to maintain a five-year advance program plan, subject
only to the report of the annual review and the mutual agreement ofthe parties to that agreement.
 
18) Estimated total program costs for the five years of the grant are 
 as follows: 

Total Non-FederalYear AIDProgram Contribution Contribution 
1 $ 3,226,045 $ 1,026,045 $ 2,200,0002 4,022,955 
 1,222,955 
 2,800,000
3 3,000,000 
 500,000 2,500.000
4 4,479,000 979,000 3,500,0005 4,479,000 979,000 3,500,000 

$19,207,000 
 $ 4,707,000 $14,500,000 
19) PartIcipating institutions and funds allocated for the first two years

(1979-81) are as follows: 

No. of
Iniversity AID Non-FederalProjects Contribution 
 Funds Total
 
Arizona 2 121,000 36,000Florida A& 157.0001 37,000 16,000 53,000Kansas State 6 535,000 177,000 712,000Kentucky 1 1309000 66,000Mississippi State 196,0004 575,000 191,000 766,000
Nebraska 9 908,000Purdue 720,000 1,628.0004 672,000 241,000Texas 913,00016 1,286,000 802,000 2,088,000 

20) The Grant Document makes specific mention of funding for operations in
the LOC's as follows:
"The grantees and subgrantees may make appropriate financial arrangements with LDC institutions as necessary to support a research projectcarried out under this grant. Such arrangements shall include the applicable terms and conditions (f this grant." 

OVERSEAS LINKAGES 
21) The decision was made to work strictly through AID field missionsdew loping the early stages of LDC relations. This was the intent 

in 
of theGrant Document, the management entity being required to "work with theregional bureaus, AID missions, and host country institutions to develop
the priorities of the program to be done in the developing countries." 



22) 


23) 


24) 


25) 

5)
International linkages have three aspects:
 
(a) 	INTSORMIL Internal, by discipline, inter..initltutional, and intra. 

institutional.
 
(b) 	External 

(I) 	formal links through AID Washington v14 DSB/RB to missions
ii) 	to international centres such as ICRISAT, CIMrTr IRRI S CIAT.(iii) to developing countries.
 

The 	 inkage organizations will be through

INTSORMIL ± International Centres
 

Program Country 
Institution Institution
 

e) Individual 6 Individual.
Ultimately, the personal relationship of (e) is the most 	effective,although It will take place through the medium of (a) through (d). 
The current status of development of the internalonal linkages is as follows: 

Team 	 OngoingCountry Visit Visit 	 Actvity 

India* 
 10.79 
 .
 
Phi lipplnes" .
 
Indonesia" .
 
Sudan-"(b) 10.79 
 10.80
tm 	 1Kill 12.79 
 T/A

Upper VoltaA" 12.79 T/A 

yes 
yes
Tanzania* 10.79, 6.80 
 T/A 	 yesEgypt(b) 	 10.79, 10.80 10.80 
 yesYemen(b) 
 10.79 
 ?
Honduras' 
 10.80 
 10.80 
 yesGuatamala* 
 8.80 
 10.80 
 " Mexico* 8-9.80 
 11.80 
 yes
Brazil* 
 - -

Haiti 
 10.80 
 10.80
 

£b) 	 with CID 
* with ICRISAT
 
" with IRRI
 

with 	ICRISAT and SAFGRAD 

B. Comment on the INTSORNIL establishment an linkages 

Goals and Purposes
'Wfe we accept the basic interpretationof AID that the primary purpose of this CRSP 

of the Deputy Administrator 
is technology production,feel 	 that it was the intention of Congress to plaee 

we 
great stress on:(a) 	teaching local scientists to solve problems Wlated to GS/PM productirn

and use(b) 	improving the capabilities of appropriate LOc institutions to generate,adopt ,nd apply improved knowledge to local Qonditions;(c) 	 organizing ana mobilizing resources necessary for mounting a major,multi-institutlonal US-LDC collaborative effort. 
 (our 	paras 6&7 above).
 



6) 
26) 	 Imlemntation and Strategy


It was cleAry tFe intention of Congress fhat 'a substantial portionOf tha research will be done in the developing countries." At the time of .this 	review, it had not proved possible to Implement this intention, althougAactive steps were being taken to do so. We believe this aspect of the CRSPactivity to be of major importance, and we trust that the intention of
Congress in this matter will be fulfilled to the letter. (our paras 8-10 abov 

27) Organization

We approve of the organization established. 
We like the degree of
decentralization developed, and particularly welconm the major input froilthe Technical Committee towards the development of appropriate administrative 	decisions. 
 We believe that the involvement of the scientists in this
area 	will be a source of strength in the imp] mentation of the CRSP,fully support the creation of the Technical Committee 

and 
and the arrangements

made 	for its continuous renewal.
 

28) 
We accept, in principle, that the staff of the directorate should not belarge. However, as this CRSP program develops, there will be a heavy
travel program for the director, both in the LDC's and within the U.S.We consider that additional assistance for the director to be essential,so that this travel burden may be shared. 

29) 	We couuind the director not only for the way inwhich he has developed an
appropriate organization, but also for the speed with 	which it was imple
mented.
 

30) 	 The proposed model 
for the operation of this CRSP has been discussed at aWorkshop by Scientists and Administrators involved with its Implermentatio.
We see no reison or justification for proposing changes. However, wewould wish to stres' that the links with LDC universities may be of special
value. 
 They 	art often staffed by good scientists, with reasonable continuity 	of staffing. They are often In contact with small farrmers in villages
adjacent to the campus. Staff of other national Institutions are oftenburdened with such a load of administrative and other diverse matters that
their effectiveness and contacts with 	the local cultivators are lessened.(our 	paras 13 above). 

C. Financial
 

31) 	 We are favorably impressed by the long-tern nature of the funding under
this CRSP. We understand that the pro-edures outlined have been followedmticulously by AID. 
We trust that the universities will recognize the
reality of the long and assured duration of this funding and will have ro
hesitation In employing all the staff members necessary for the activitie.
required under this CRSP. 

32) 	 Only the broad outlines of expenditures and budgets were availabh! to .,because of the short time which had elapsed since the 
Initiatiun of 4ctIvi.ties 	under this CRSP. 
 We feel that the Col itteC will reoruire for theirnext review detailed budget and expenditure staternnti f1r each proiew,including the prooortion of each staff rember't tim. paid for under th*,CRSP. 
 Only when such information Isavailable can we attempt sV.
to 1-
the extent to which the universities are 
fulfilling the obligation** Lih;upon them by Congress for implerenting this CRSP. We have, reccerrndcd ,3,the director should have additional accounting support. (our para' l-,C . 



,7)
 
D. Overseas Linkages'7
 

33) 
 We have already indicated our view of the importance nf these linkages.
Having regard to the generally slow rate of decision . making in thedeveloping world, we consider that good Progressdeveloping Of co-operative programs with LDC's. 
has been made in the
V- ar,that this CRSP could be impleMntet of the opinion

With -elatively spediyan ICRISAT program based inLatir Americ;.in Mexico, wecould involvt believe that implementationmuch of Latin America, withoutWe give more any political problems arisin.details for our Judgement that Latin Amirica would beappropriate area the mostfor the early implementation
part of our report. of this CRSP in the next 
However, itdoes 

(our paras 19-24 -. oive).seem to us that there have been problems inobtainingfull and enthusiastic co-opcration from someorganization of linkages with LC's wnder this CSP. 
We believe that the
 

of the AID missions over the
full purposes and desires of Congress in the creation of these Title XIICRSP's may have eluded some administrators working in isolated overseaslocations. 

E. The Pojects 

34) GeneralF-iding issufficient to maintain strong program .long-term commitment of funds Inview of the
for projects to this CRSP. it should not be necessaryto he operated entirely by Scfentistspercent of their time paid by Title XII. on the basis of tenMore full time staff shouldbe employed, with preference given to those willing to spend time overseas.

35) We are in no position to assessof the work, projects on the scientific excellenceespecially since many of the projects have only beenating for a few months. We can operonly express opinions on the applicability of each project to the sitaatton In the LDC's.
any piece of research on Itis true that
of use sorghum and millets will inevitably onein the developing world. day be 
Justification for the existence of 

We 
a 

do not regard this as a sufficient 
that, for most research project.projects, Nor do we considerwork done entirely in the U.S.on the grounds that trainees can be justifiedcan cometechnology. It from the LDC's to be taught theis truesidered to be 

that the production of technology has beenthe primary purpose of this CRSP: con
scholarship program, but Title XII is not aand the grant document clearly statesstantial protion of the work will be done 

that "a sub
in the developinn world."36) There has not yet been time to set up activities inCRSP, but we feel the LDC's ure., thisthat a strong orientation towards the needsis required of this program. of che LDC'sWays should be sought to help to solve
important problems such as Striga, Quelea birds, Stem borers,and Sphacelia disease, which do not occur Inthe U.S., 

long smut,
carried out in the LOC's. through resea ,ch
in conjunction with the 

Itshould be possible - work out proceduresinteriiational centresmay be carried out. ' oy such activitiesWe regret that there was no ICRISAT representative
to participate in this aspect of our discussions.
 
37) Although this CRSP Is not a training program,scientists is implicit In 

the need to train LDC
 
capabilities of appropriate 

the 
LOC

grant document charge to "Improve the
institutions to generate, adopt, and 



8)Apply imroved knowledge to local conditions." 
 We would expect that
some LDC scientists would conduct research in developing country institutions under this CRSP, and we would regard strong graduate programs
in the U.S. for LDC trainees as an important component'of most projects.

38) 
 Certain of the projects started before this CPP was implemented have
established good patterns of co-operative work with the LDC's.to 	 Exampke.be cited are the Texas disease resistance project (TAM 7), and theTexas food and nutritional quality of sorghum project (TAMever, there is 	 15). Howconcern lest some other grant requests were made more
on the need for funding of projects than from a strong desire to help
LDCs to benefit through technology.
 
39) 	 We think it no coincidence that the presenters of projects TAM 7 and
TAM 15 spoke with evident concern of the needs and situation of the
people in the LDC's. 
We believe that this has been a 
major factor in
the development of these project activities, and that they represent
the true fulfillment of the intentions of the men who designed the Title
XII legislation. 
The true Title XII project is not jest the transfer
of a 	good piece of scientific research from the U.S. to an LOC. 
The
authentic Title XII project is the one developed and led by strongly
motivated scientists, those who have a glimpse of the misery and need
in the developing world, and who see this CRSP as 
an opportunity to
use their knowledge and skills to bring some relief to that misery and neec
 
40) 	One of the difficulties facing plant improvement projects, as well
some other projects, are as
 

restricting seed movements 
the delays caused by quarantine regulations


into 	the U.S.A. from Africa or Asia.
intermediate stage might be useful 	 An
to both the institutional and the
private sector, and could do much towards speeding up the rapid introgression of germplasm. 
A committee of INTSORNIL scientists must also
consider the strengths and weaknesses of the present world collection
as to preservation and ready access.
 

41) Program priorities
We do not wish to attempt an assessment of which kind of project
is the most useful. All 
are needed. 
However, we do specially welcome
the projects dealing with human food and nutrition, since this has been
a 
neglected area in past sorghum and millet research. 
We also welcome
the development of projects which aim to learn about the small farmers'
real 	social and economic situation, so helping to find technologies to
meet 	his needs, and ways to implement them.
 

42) Implementation priorities
We think it probable that much of the technology and improved plant
material developed in the U.S. could find-immediate application in the
Latin American region. 
 The spectrum of pests and diseases is the 
same.
Further, Latin America is readily accessible from the U.S. and would
appear to be the obvious area in which to try out methodologies, such
as 
surveys in farming systems research, before transferring them to 
the
more 	difficult situations prevailing in the Old World.
 
43) 
More 	detailed assessment
 

We have already indicated that we are both reluctant and unqualified
to give an assessment of the scientific merits and weaknesses of projects
which have been in operation for but 
a few months, for which preparations
 



9)

for 	the LDC comonents couia not yet be made,Project leaders 	 through no fault of theor investigators. We, therefore, offerOn 	 an opinion onl,the Potential value of these projects to the developing world, aswe assess it. 

Plant Breeding Projects 
44) 
Project UA-1 isvaluable but small. 
 Itiswell planned, and could contribute towards the identificationwhich 	 of potential drought tolerantcould then be 	 types,tested in the LDC's in drought nurseries. We thinkthat 	the area under sprinkler irrigation should be extended by furtherinstallations of irrigation equipmentscreened. 	 so that more germnplasm may beWe are glad that the graduate student training program has
begun to take students from the LDC's.
 

45) Project KSV We 
 have 	 serious doubts about the applicability of the pearlmIlet tmprovement work to the LDC's. The whole pattern of pests anddiseases in the U.S. differs from those prevailing in Africa and theIndian sub-continent. 
Itisnot clear to us how this program supplements the excellent on-going pearl millet improvement programsconducted by ICRISAT 	 beingin India and West Africa. We believe that, ideally,the LDC component of the project should be moved overseas. 
The evaluation and screening work of the pearl millet program could be done 	 inthe extreme south U.S. with overseas supplemental evaluation.
 
46) 	 Project UN7 Recurrent selection in random-mating populations is likelyto become the most important system for sorghum improvement, especiallysuited to the developing world where population breeding has many advantages. 
 However, we are astonished 'hat only one generation is obtained
each year, and believe that immediate steps should be taken to arrange
for a second generation to be grown each year in lower latitudes1outh of the equator. orWe believe that links with the recurrent selection
programs of ICRISAT inHyderabad should also be established immediately.
 

47) 	 Project TAM 2 We believe that this disease-resistance workto the LOC's, 	 is of valueand that the screening component done in the developingworld should be expanded, in far asso circumstances permit. Alsotechniques need to be made available to LDC's. 
48) 	 Project TAM 3 Breeding for insect resistance is of the greatest importance to LDC's. However, midge and aphis are notpests. 	 the most importantWe would like to see a cooperative component developed withICRISAT, dealing with stem-borers. 
49) 	 Eroject TAM 6 Apomictlc sorghums could indeed be very valuable to the
developing world. However, this project has been active for a 
number
of years, and the level of apomixis available is still only 20%. 
We
question whether this level of progress justified moving this project
from 	its former support base on to Title XII funds. 
 Emphasis should
continue to be given to cytoplasmic differences.
 
50) 	Project TAM 5 This isessentially another drought resistance project.We believe this project to be of leas value to LDC's than that inArizona (UA-l), although the physiology component at Temple is good. 

( 



10) 
51) Project TAM 1 The development of sorghums with wide adaptation and 

stable yields is of great practical value to the LDC's. The deter
mination of night temperature effects on sorghum growth is also of 
legitimate interest to the situation in LDC's. 
We cannot see that
 
the involvement of phytohormones in the control.of maturity, together

with the determination of the relationship between yield and photo
synthetic activity, are of any concern to the LDC's, and we are uncer
tain how they came to be regarded as legitimate charges to Title XII funds.
 

52) 	 Project MSU-2 
All aspects of this project are relevant to the more
 
humid areas of the developing world. We hope that the next review
 
panel will have figures available to allow them to compare costings

with those of the equivalent Texas project. The magnitude of breeding,

entomology, and pathology expressed by the investigators seemed less

volumlnous than the Texas counterpart projects. We feel the sweet 
sorghum program to be least applicable. 

53) 	 Project UN-3 The period of grain. fill in sorghum seems only very
Ieotely rlated to the needs of the LDC's.. 

54) 	Prject UN-4 The usefulness and relevance of this project will begreatly enhanced when testing is extended to sites in the LDC's as planned. 

Entomoloqy Projects 

55) 	 Project TAM 11 This is the back-up project for TAM 3 and is thus of
 
practical value to the LDC's.
 

56) 	 Project TAM 12 This project would benefit from more activity in LDC's,

and could do with a bigger component for graduate students drawn from
 
the LDC's.
 

57) 	 Project TAM 13 We think that the information gained in this project is 
likely to be too location specific to benefit the LDC's, but believe that 
the facts about this should be established by continuing the project for 
a further period. 

58) 	Project TAM 14 Until the significance of sorghum virus diseases in the 
LDC's has been established under project TAM 9, we question whether 
project TAM 14 is a proper charge to Title XII funds. 

59) 	 Project KSU 4 Millet storage pests are of great importance to the LDC's.
This project should be expanded to the developing world, so that the
 
actual pest and storage situations prevailing there can be assessed and
 
evaluated at LDC locations.
 

Plant Pathology 

60) 	 Projlect TA 7 In many respects, this is a model INTSORMIL project,
having good work in the U.S. linked to screening in the LOC's. 

61) 	 Project TAM 8 Greater emphasis on research in the LDC's will be re
quired, but this is basically a relevant and useful project.
 

http:control.of


]1)

62) ProecLTAN A valuable project. The anti-sera bank alone will be
of rea Practical use to LDC's. The virus and mycoplasma itciteddiseases have not been well assessed in Asia and Africa, but certainly
Are of high potential imortance.
 
63) Proect TAM 10 
This project is limited in scope to Downy Mildew and
toTH e * about which quite a lot of information is already available. 
The benefit to the LDC's may be only slight.

64) Pn~k!t U..q 
We believe that this project is 
too fundamental in natureto -ecth LDC's in the foreseeable future, and we question whether
the project should be a charge to this CRSP funds.
 

irc ect PRF2
65) Since Pe-riconia disease is important unly in the U.S.cond a of sorghum downy m•,, and are extremely fragile, we wonder why
this project became a 
part of the activities supported tnder this CRSP 

PlantPhysioloqy 
66) Proect KSU2 The value of the results from this project to the LOC's
may be oV-Ty-slight, but its operations in the developing world could
certainly nelp towards building local institutional capability by
training staff in 
a research project.
 
67) Prect UN-I 
 This project has been in progress for some years, and
pract ca results, though useful,some time yet. are unlikely to become available forWe believe that a research comonent in the developingworld should be developed if this project Is to combine to receive
Title XII funds. 

TAM 16
68) P jlect The activities of this project will be extended to
the Sudnin 1jhe itnear future, and appears suitible for continuedTitle XII support.
 
69) 
Lro ect UN-2 This project will 


with international students.
 

soon have ak LDC component, and should prove t valuable. 
70) P 

practica use 
We are uncertain to what extent this project will be ofto the LDC's, but are pleased to note the involvement 

71) Projects UN-S, UN-6, and TAM 4 The value of genetic differencesineral nutrient uptake could be inappreciable, but we question whetheritjustifies three projects. 
 We suggest that the Nebraska projectsmay be the more valuable. 
72) P This project is relevant only to the situation in theL1Vs. 
 ltTer the researchcultivars work should be moved there so that localcan be used in local situations, or the project should
be closed down.
 
73) ProJect NSU-1 
This is the only project dealing with seed technology,
and tt has a-n excellent record for training students from the LOC's.
We believe that it should be continued.
 



12)
 
N.rition and Quality

74) 
All the Projects under this heading are of great relevance to the LDCt.
We, therefore, recoment that projects TAM 15, PRF 3, PRFFAN I should be continued and supported for several 
4, KSU 5, and more years yet. 

Socio-Economic Studies75) 
Again, all the projects are of great relevance to the developing world,
and much remains to be learnt about methodologies and analyses.
recommend that projects PRF 
 We
,
MSU 3, KY-l, and KSU 3 should continue
to receive sustained support under this CRSP until sufficient results
have been obtained for proper evaluations to be made. 
We have some
doubts about the Kentucky program's relevanceand we expect to on the domestic scene,look closely at relative performanceprograms of the fourat the next review. 

Summary of Project Assessments76) Projects seeming less than appropriateUN-3 on sorghum grain fill 
for LOC interchange would beperiod; UN-9 onscreening; PRF 2 on mechanisms toxins in resistance 

TAN 14 
of sorghum disease resistance; andon insect vectors of virus diseases.
 

77) Partial projects of questionable relevance would
ring to hormonal include TAM 1 referwork of Morgan; TAM 5 referringof Clark; and MSU-2 referring to drought screeningto sweet sorghum disease studies. 
78) 
 The committee seriously questions the contribution possible from KSU 1
and KSU 6 on 

now designed. 
millet breeding and cultural practicesExtensive LDC work as the programs areand nurseriessWe essential for to the south of Kansasa continuance of these activities. 

79) Projects needing close observation would be MSU-2large funding; UN-8 on based on a ratherclimatology based on practical significance;and TAN 6 which seems only appropriate as it applies to cytoplasmic
differences. 

G. Recommendations 
80) Consideration must be given to the introduction of plant collections toexpedite a rapid flow of germplasm. Also, adequate storage and maintenance of this material will be vital to future progress.
81) To avoid needless delays

position, we 
'nd give more significance to the directorsfeel the director needsdescription of authority, however, 

more freedom of operation.must be agreed upon and 
A 

understoodby all parties involved. 
82) Assistance in accounting or travel seems appropriate for the director.83) A system to allow for limited funding outside the present projects atpresent Participating or non-participating universities which would be
administered by the director; but, with board approval, would generate
more expertise for research and consultation.
 



84) Stronger attempts l )be made to involve ICRISAT at future reviews. 
Provide review committee85) 

with expenditure per project and PercentageInvolvement 
86) 

with Title XII by individual participant.The review committee has been charged with making "appraisals annuallyor at strategic accomplishment target dates." 
 We feel that the cost
and time away from projects is not justified by benefits from too frequent a 
meeting schedule. 
Since funding only became available nine
months prior to review one, we suggest the next review at the end of
24 months or December 
- January 1981-2.
 
87) 


time plus a 

A winter review should require no more than three days of participant
minimum of one day for the committee to Prepare their report.
The significance of the Board to the success of INTSORMIL would suggest
their participation throughout the session including field tours.
88) 
Update review committee with any changes in funding, projects, stafr
involved, etc.
 

89) An examination of ways ti involve industry should be made especially as
they could advise on matters of breeding and seed production and
distribution.
 
90) 
 Every effort should be made to emphasize to AID Field Missions the
importance of prompt and effective implementation of these CRSP projects
in developing countries.
 

Submitted by:
 

Hugh Doggett

Brhane Gebrekidan
 
Bruce Maunder
 
Bobby Renfro
 



Coinnts and Recomendations of INTSOIMIL Technical Committee
 
on External Review Panel Report, As Modified and Approved by


Board of Directors, October 31, 1980
 

(Letter-nulber combinations refer to project numbers - see attached list. "Para
graph" numbers refer to External Review Reoort paragraphs)
 

KSU 1 & 6 - The Technical Committee and Board consider the pearl millet program

at Kansas State as an opportunity to develop this portion of the CRSP with a 
significant expanded LDC field staff component. 
The Board strongly encourages

Kansas to initiate planning for expansion of work to LDC sites at the earliest
 
possible date. The liaison visit to the Sudan, November 9-25, 1980, is 
to be
 
used to investigate the possibility of placing part of the work there.
 

06U 2 - The comuent by the Review Committee referring to research on sweet 
sorghum diseases (paragraph 77) under project MSU 2 is a misunderstanding of the
 
work and goals of this project. No sweet sorghum research is being conducted under
 
this project. In reference to the EEP comment that this project should be monitored
 
because of substantial funding, the Board and TC noted that MSU 2 is 
a very compre
hensive project with proportionately more of its money devoted to staff salaries
 
than projects at other institutions. Itwas suggested that MSU should continue to
 
develop discipline cooperation with other INTSORMIL institutions.
 

UN 3 - The Board and TC Yelt that the response submitted by the project leader does 
not adequately reflect an increased involveent in LDC's. The TC recommends that the 
project leader revise his respoisc statement to accurately reflect LDC involvement. 
This is to be accomplished prior to the time of the next budget preparation effort
 
(January 15, 1981), before additional funding is authorized.
 

UN 8 - The Technical Committee is convinced that project UN 8, 
as structured and
 
operating, is of high practical value to developing countries and warrants continued
 
funding. Work planned in Tanzania is already underway.
 

UN 9 - The Boaru authorized continuation of this project only until the funds now
aTTocated are spent. 
Emphasis should be placed on tissue culture research. No
 
additional funding for this project is recommended. The PI is requested to publish

the techniques and results of plant growth from callus culture.
 

PRF 2 - The Board indicated that the project objective dealing with research on
studies of mechanisms of disease resistance and susceptibility to Periconia should
be phased out and that future emphasis be placed on studies on the mechanism of 
disease resistance and susceptibility and screening for improved resistance to

fungal pathogens with emphasis on Colletotrichum graminicola. A revised budget and
 
plan of work is to be submitted to reflect the redirection.
 

TAil 1 - The Technical Committee and Board accept the post-review decision of the
Project Leader to discontinue the phytohormone research under this project. Also 
noted is the intent to redirect the emphasis from phytohormone research to effects
 
of night temperature on yield under objective 3 of TAM 1 with funds already allocated
 
to the project. The budgetary and work plan implications of this redirection will
 
be considered prior to 3rd year funding approval.
 



,AM 4, LIN 5 and UN 6 - The Technical Committee identified that two projects, not 

three as the Review Committee noted, deal with mineral nutrients. UN 6 deals 
5 and TAM 4 )ihichprimarily with nitrogen metabolism and does not overlap with 1. 

plant analysis of are on mineral nutrients. The emphasis in UN 5 i5 primarily on 
genotype response to differential ritrient element i-ecls. TAM 4 is a soils 
project. The TC strongly encourages the development cf an LDC component in TAM 4. 
The TC and Board do not consider that there is undesirable duplication in these 

two projects, but does encourage that strong cooperative efforts be developed between 

them.
 

The drought screening program at Chilicothe conducted by Clark under 
this
 

TAM 5 
pr3 t largely represents a drougiit and temperature screening effort in a field
 

Lubbock, Western Kansas andenvironment quite different from those of Arizona, 
different sets of drought resistance mechanisms are probablyNebraska. Inasmuch as 

areoperative in response to different environments, the choices of test locations 
represent duplication of effort.sound. The Chilicothe screening effort does not 

The TC and Board are not concerned that there will be overemphasis on drought and 

associated temperature stresses in view of these limitations in LDC's.
 

TAM 6 - The Technical Committee and Board strongly endorse the apoaiixis research
 

under this project and recommends that it be continued. The $7,000 level of funding
 

for apoxnixis research is a relatively small investment in a system of high potential 

value to developing countries.
 

TAM 14 - The Technical Committee recommends that the project leader of this project 

submt evidence of a redirection of effort to focus on the problems of the LDC's.
 

This research project should be continued through the 3rd year of funding (June 
30,
 

1982), but by that time, evidence of the redirection must be apparent.
 

In response to paragraph 4 and 84 of the Review Report the Technical Commit

tee and Board also regret that a representative from ICRISAT headquarters was not 
However it is noted that Dr. L. E. House h'.d just completed
present for the review. 


a cooperative trip to Mexico in consultation with INTSORMIL personnel and was thus 

unable to attend. INTSORMIL institutions have a long standing program of cooperative
 

activities with ICRISAT, including the sharing of reseijrch projects and nurseries, 

eAchange of germplasm, and development of joint conferences. The major conference
 

"Sorghum in the 80's" will be a joint venture of ICRISAT and INTSORMIL. A majority
 

of the key participants in the Conference at INTSORMIL staff scientists and three
 

have served on the Planning Comittee. This cooperation will continue in the future.
 

Paraqraph 67 - The Technical Committee and Board agree that project UN 1 should 

develop an expanded research component in LDC's as soon as possible. Presently,
 

Arizona and ICRISAT are using the methodology developed by Nebraska to screen for 
Nebraska is encouraged to continue expansiondrought tolerant sorghums and millet. 


of the utilization of this methodology in LDC programs.
 

Paragraph 74 - The Technical Committee indicates that project MSU 3 is more ap

propriately included under nutrition and quality (Paragraph 74) rather than socio

economics (Paragraph 75).
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INSTITUTION PROJECT NO. 

U. Arizona XIIUAI 

Florida A & M XIIFAMI 
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SHORT TITLE
 

Sorghum Selection for Arid Conditions
 

Pearl Millet Breeding
 
Physiological and Developmental Processes
 
Farming Systems-Studies
 
Storage and Preservation of Pearl Millet
 
Nutritional Quality of Pearl Millet
 
Seedling Vigor and Stand of Millet
 

Sociological Constraints
 

Seed Factors, Stands and Emergence
 
Sorghum Crop Protection/Pest Management
 
Human Nutritional Improvement
 

Sorghum Drought Resistance
 
Temperature Stress in Sorghum and Millet
 
Sorghum Grain Fill Period
 
Adaptation and Yield Stability
 
Sorghum/Millet Mineral Efficiency
 
Nitrogen Uptake in Sorghum and Millet
 
Sorghum Recurrent Selection
 
Climatology of Grain Sorghum
 
Toxins in Resistance Screening
 

Socio-Economic Constraints
 
Mechanisms of Sorghum Disease Resistance
 
Development of Superior Grain Sorghums
 
Enhancement of High Tannin Utilization
 

Sorghum Breeding for Productivity
 
Sorghum Breeding for Disease Resistance
 
Sorghum Breeding for Insect Resistance
 
Efficient Plant Nutrient Use
 
Resistance to Environmental Stresses
 
Improvement of Reproductive Systems
 
Host Plant Disease Resistance
 
Cultural Control of Plant Diseases
 
Diagnostic Systems for Plant Diseases
 
Nature of Resistance to Diseases
 
Insect Resistance by Host Plants
 
Biological Control of Insect Pests
 
Integrated Insect Control Systems,
 
Insect Vectors of Virus Diseases
 
Food and Nutritional Quality
 
Adaptation to Suboptional Conditions
 



ATTACHMENT C
 

Review of the External Evaluation Panel's Report
 
and the Technical Committee's Response to the EEP Recommendations
 

John 0. Axtell
 

The first INTSORMIL-CRSP External Evaluation Review was held in.Lubbock, Texas 

on September 15-19, 1980. A copy of the agenda for the review, abstracts of each 

INTSORMIL project report, and a list of members serving on the External Evaluation 

Panel was distributed. Copies of the report of the EEP Recommendations were also
 

distributed. The Technical Committee met in Kansas City, Missouri on October 30-31,
 

1980 to respond to the recommendations made by the EEP. A detailed response of
 

Technical Committee action is available in the minutes of the Kansas City meeting.
 

In general, comments by the EEP were favorable but a few areas of research were
 

questioned as to their relevance to the objectives of the INTSORMIL-CRSP. Each
 

Principal Investigator whose project was questioned was asked to prepare a rebuttal
 

for consideration by the Technical Committee. The Technical Committee carefully
 

reviewed the statements made about each project by the review panel and carefully
 

reviewed the response statements supplied by each project leader. In all cases,
 

lengthy and objective discussions of each project were eventually formulated into a
 

recommendation that was voted on by each Technical Committee member. Itwas suggested
 

that three categories of responses be formulated in the consideration of each of
 

these projects. They were: (A)disagree with the panel's statement (B)recommend
 

project redirection or revision, and (C)recommend project termination at a specific
 

time. Based upon extensive discussions, specific recommendations were made by the
 

Technical Committee to the INTSORMIL Board of Directors. The Board accepted these
 

recommendations with minor revisions. The Technical Committee recommendations were
 

implemented at the December 5, 1980,Chicago meeting by informing each Institutional
 

Representative and each Principal Investigator of their action.
 



INTSORMI L-COORDI NJATED RESEARCH 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: University of Arizona 
 Project'No. XII UA 1 
PROJECT TITLE: 
 Evaluation and Development dfSorghum Germplasm for Arid Land
 

Agriculture
 

PROJECT LEADER: Victoria arcarian 

PROJECT OBJECTIVES:
 

1. Identify drought tolerant grain sorghum genotypes through use of
irrigation gradients in arid climate.an 

2. Increase drought tolerance levels through controlled crossing, selection
and recurrent selection, under low-moisture, high temperature conditions.
 

3. Study physiological attributec of sorghum types which can tolerate low
available soil moistore.
 

4. Evaluate drought-tolerant lines for other desirable attributes.
 
RESEARCH APPROACHES AND WORK PLANS:
 

1. A sprinkler irrigation graeient system, to apply high, medium, low and
-zero levels of irrigation will be established at Yuma, Arizona. 
Soils are sandy
and low in fertility; rainfall is about 5 inches annually with little or no rain
during the sorghum growing season.
 

2. Genotypes obtained from various sources, including those already selected
for drought resistance, will be tested. 
About 350 strains will be tested eachyear. Flowering dates, height measurements and grain production will be recordedfor each genotype.
 

3. Strains performing best in thesystem will be 
"low" and "zero" portions of the gradientfurther selected and recombined for additional selection undermoisture stress and high temperatures.
 

4. Physiological studies will be made on promising drought tolerant strains.
These studies will 
include measurement of photosynthetic stability, and dark
respiration rates. 

5. Laboratory techniques will be developed to increase the efficiency andeffectiveness of selection for drought tolerance.
 

LINKAGE RELATIONS EMPHASIZED: Domestically, plant breeding and physiology
programs at University of Nebraska and Texas A&M. IN LDC's, Yemen.
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UNCLASSIFIED
 

PES-Part 1 
CRSP-Sorghum/Xi'let, 931-1254 

Regular Evaluation 
Page 2 

ACTIONS 

1. Comply with the recommendations 
set forth by the External 
Evaluation Panel in its Report 
to the CRSP Review Committee. 

Technical 
Committee*, 
Board of 
Directors* 
and Program 
Director 

Continuing 

*Se Attachment B As the first major Actions taken to comply
 

wich the EEP's recommendation.
 



PES - Part I
 

Collaborative Research Support Program -Grain Sorghum and 
Pearl Millet (CRSP-GS/PM)
 

Project Nu=ber: 931-1254
 

13. Su~ar-: 

of the Foreign Assistance Act calls for greater involvement 
of American
 

Title XII 
 of dev~loping

universities in solving the food and nutrition problems of popul tions 

The erPs are one of two general methods designed to respond to Title XII.
 countries. 
 The University

This CRSP-GS/?M was authorized by A.I.D., effective July 

1, 1979, 


of Nebraska was selected as the Management Entity 
('E) and subgrants were awarded
 

to the Universities of Purdue, Kentucky, Texas 
A&M, Arizona, Mississippi State,
 

Florida ASM and Kansas State.
 

Under the ccmplicated arrange=ents for the CRSPs in general, individual CRSP
 

evaluated by External Evaluation Panels (EEPs), selected by the
 
projects are 


and approved by the Board for International Focd 
and Agricultural Development


M 
.11 of the Foreign Assistance Act whose members
 (BIFAn), a body created by Title 


This FES is based on the report of
 
are appointed by the President of the U.S. 


the EF?, the consideration of that report by entities of the BIFAD and A.I.D.1s
 

of government funds.
 
own responsibilities for technical and fiscal management 


during the week of September 15, 1980.
 
This project was evaluated by the EET 


in the basis of scientific excellence
 The ELP did not assess project activities 

the activities had been functional for only a few 

months
 
of work, since many of 


rate of progress

at the tire of the evaluotion. In general, the EHP felt the 


in establishing the areas of research study had been g .:d, although 
it believed
 

should have core of the research taking place in developing
that some of the areas 

The EVP recom

country situatiour and with more LDC institutions 
involved. 


mendations went through several stages of review 
and resulted in instructions
 

to the partIcipating untverslties and their Principal 
Investigators (PIs), to re

the projects to determine their applicability to the removal
 
examine certain of 


of constraints to sorghtr/millet producti:n and connumption in 
LDCs, as well
 

the need for greater developing country participation during 
the
 

as to 

investigation stage.
 

only the second of the C!SP projects to be evtluated; the first being

This is 
the Sm.all RuInant3 Project reported under the Develolyment Support Bureau PES 

Number 81-12. 1/12/81 (Project :h=bcr 931-1328). Although the two projects
 
problems are
least at the ottrct, R ,Me co=on 

are structured differently, at 

A.I.D.'s annual proga=ing a., budgeting process 

is
 
beginning to 3hov e.g., 


that C,:;1Ps require.long-term co,-mltc=ntnot well suited to the type of 
and will probably catuse friction
 are coplicatedAdministrative arrange=enta 


developing country counterparts 
among U.S. entities Involved and confusion with 

is unduly prolonged and poanibly redundant.
 
and the evaluat-on process 


[" I
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At present, there are no apparent faults with the basic project design despite
 
The recommendation
potential problems with the CRSP mechanism (as noted above). 


is to proceed with project implementation. 

14. Evaluation Methodology:
 

The EEP selected by the ME and approved by BIFAD, consisted of the following:
 

Hugh Doggett, International Development Research Center
 

Brhane Gebrekidan, sorghum breeder, Ethiopia
 

Bruce Maunder, sorghum breeder, DeKalb Seed 
Bobby Renfro, Rockefeller Foundation, Thailand
 

The EEP traveled to Lubbock, Texas in September 1980 where all of the PIs
 

short papers describing the individual projects and accomplishmentspresented 
on those papers and the discussionsto date. The EET's report is largely based 

which followed each presentation. The EEP'a recommendations (Attachment A)
 

the Technical Committee of the CRSP-GS/PM at its were exaiined in detail by 
1980. Before this meeting each
meeting in Kansas City, Missouri on October 30, 


of the PIs, whose proj'..c was questioned during the review, was asked to submit 

a rebuttal statement to the Comittee. The Committee reviewed each of these 

objectively and made recommendations for necessary/corrective action
rebuttals 
to the Board of Directors. The Committee formulated three categories for
 

(a) disagree with
consideration of these projects and the PIs retuttals: 


EEP's statement; (b) recommend project redirection/revision; and (c) recommend 
Based upon extensive discussions of
project termination at a specific time. 


projects and the Panel's review, the Committee made specific recommendationsthese 
The Board accepted these recommendations
to the Board of Directors (Attachment B). 


with minor revisions and formally approved them. The Technical Committee met
 

and implemented these approved recommendations by informing
on December 5, 1980 
each institutional representative and each PI of the action to be taken.
 

15. External Factors: 

41 projects at eight U.S. Land Grant universities.The CRSP-GS/PM is made up of 
The only
All of these projects were funded by the latter part of CY 1979. 


project which has not been able to get underway as planned is the Kansas State
 
to be carried out in India.
socioeconomic p-oject specifically designed 

The Government of India decided in the fall of 1980 not to become associated
 

with any CRSPs. 

Four of the eight universities participating in this CRSP have conducted maJor
 

sorghum/millet research projects for several years under A.I.D. financed
 

contracts and made the major contributions to recent advances in production
 

technology. These four universities are: Texas A&M, Nebraska, Kansas State
 

and Purdue. ississippi State University, the fifth university, has carried 
A.I.D.out a major seed technology program for many years, also under an 

research experience bothcontract. These five institutions have extensive 
in the U.S. and LDCa. 
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16. Inouts: 

In the planning document that served as the basis for this project, 12 
U.S. universities were projected to participate in the CRSP. In going over 
the proposals submitted prior to awarding the subgrants, however, four 
proposals were turned down as not germane to the project for varying reasons. 
At presenc there are no plans to replace those universities or to add to the 
number of subprojects already approved, of which there are 41. 

Of the $14.5 million A.I.D. ho authorized for the CRSP over the first five years,
 
$9.4 million have already been obligated. The EEP stated that the funding plan 
appears sufficient to maintain a strong CRISP. Moreover, in view of the projected 
long-term ccmitment of funds, the EP stated that it should not be necessary 
for projects to be operated entirely by scientists on the basis of ten percent 
of their time paid for from CR5P funds; more full-time staff should be employed, 
with preference given to those willing to spend time overseas. 

The EEP stated its belief that Congress intended that a substantial portion of 
Title XII research should be done in the developing countries and the Panel 
agreed that a strong orientation toward the need of LDCs is required of this 
program. It noted that good progress had been made in general in the development
 
of cooperative programs with LDCs but found that some specific research projects
 
needed more LDC involvement and a few others did not appear germane to LDC needs. 
It recommended, for example, that much of the Kansas State millet plant improve
ment work should be moved overseas and questioned whether Texas AEM Project 14 
is a viable CRSP unertaking. Yore work should be done to help solve important 
proulems, such as Striga, Quela Birds, stem borers, long smut and Sphacelia 
disease. None of these occur in the U.S. and therefore, the research on these 
constraints needs to be carried out in the developing countries. In strengthening
 
linkages with LDCs, care should be taken not to limit them to the minitries 
of agri-culture or government research stations; LDC universities should also be 
involved as they often have good scientists and a reasonable continuity of 
staff.
 

The EEP believed that st-ong graduate training programs in the U.S. for LDC 
scientists should be an important component of most projects. Little training
 
has taken place as of yet. 

17. Outputs: 

The most significant overseas activ t v of the CRSP is expected to be its 
support role for national and regional improvement efforts in the two crops
 
concerned. Yer.oranda of Understanding had been signed with the Governments 
of Egypt and Sudan at the time of the A.I.D. review. Discussions were 
continuing with Mexico, Honduras, Haiti, Guatemala, Mali and Senegal concerning 
establishing linkages with those countries for cooperative research activities.
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Technical outputs achieved under this CRSP during the review period have been:
 

A. Breeding and Genetics 

A significant development occurred during the year when tropical
temperate sorghum conversion strains from the Texas A&M program 
proeuced outstanding yields of good quality grain in winter trials 
in Guatemala. Nebraska studies on yield st-_'_lif- in sorghum and 
pearl millet showed promising results for widely adapted strains 
in both species. 

Kansas State has developed pearl millet hybrids which have been
 
comparable to sorghum hybrids in grain yields, lodging resistance
 
and plant heights. The grain protein contents of the millets
 
continue to be I to 3 percentage points greater than the sorghum 
checks at comparable grain yield levels. 

Cooperation between plant breeders and entomologists has resulted 
in new midge-resistant strains. Sorghums resistant t6 biotype E 
were identified in field plantings and verified with seedling 
evaluations in the greenhouse. Crosses have been made to transfer 
biotype E resistance to improved agronomic types of sorghum.
 

B. Plant Physiology, Nutrition and Stress Resistance:
 

Research in these fields, while fundamental in approach, are 
essential to development of germplasm ana cultural practices
 
vhich will produce better yields in marginal environments. 
Early results from trials conducted by Arizona, Kansas State
 
and Nebraska show that resistance to drouth and heat stress 
varies genetically even in these two "drouth resistant" 
crop species. Even under extreme stress conditions, some 
sorghum and millet strains were found to be able to develop 
and produce some grain. 

C. Plant Pathology and Entoology: 

Progress has been made in developing methods and plant materials 
for effective control of major diseases and insect pests. Advanced 
lines resistant to downy mildew, head smut, midge, combined with 
good yield potential were identified. These have been distributed 
to plant scientists in developing countries.
 

D. Utilization: 

Research on utilization has concentrated on improving and increasing 
use, and nutritional value of sorghum and millet in areas where 
there are major food grains. Some countries are blending the
 
traditional flours,'meals with those from sorghum or millet.
 

,/0
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Examples are wheat flour mixed with sorghum flour in Sudan 
for
 

bread, and sorgh,-m meal mixed with maize meal 
in Mexico for making
 

findings show that traditional 	West African methods tacos. Recent 
and millet for food include techniquesof preparing sorghum 

likely 	to be effective in eliminating anti-nutritional 
factors
 

in these grr ins. 

18. Purose: 

The purposes of this CRSP are to: 

and mobilize financial and human resources necessary for
A. Organize 

collaborativemounting a major, mlti-institutional U.S./LDC 
effort; and 

B. improve the zapabilities of appropriate LDC institutions to 

generate, adopt and apply improved knowledge to local 
conditions.
 

oneCRSP had been operational for 	about 
At the 	time of this review, the 


The final form of its activities are not yet in place. This is
 
year. 


in LDCs and with international
particularly true of the activities 

there has been limited opportunity for any
institutes. Therefore, 
major research accomplishments. 

19. 	 Goal:
 

to increase production of grain sorghum/pearl

The major goal of this CRSP is 
millet 	in those countries where they are principal crops. This is to be 

achieved by:
 

Developing and testing new and 	improved technologies;
-

related to
 
Teaching local scientists to solve problem=
-

sorghum/millet production and use.
 

in the 	Implementation stage such a 
As stated above, this project has been 

too early to comment on the progress of the
 relatively short time that it is 	 has been initiated
than to mention that research on the two cropsCRSP other 

are that the CRSP is moving progressively toward the 
and early indications 
goal.
 

20 Beneficiaries:
 

grain sorghum
The ultimate CRSP beneficiaries are producers and consumers of 

and pearl millet in the LDCs. Producers are expected to benefit through
 

improved production possibilities including reductions of 
the possibilities of
 

failure and decreased costs per unit of production, resulting in improved
 
crop 

and income. Consumers are expected to benefit through:
subsistence 

- More reliable supplies of these food grains at stable prices in 
the 

marketplace, aud; 

- availability of food grains that are more nutritious and with 
desirable
 

taste, 	color, and digestibility characteristics.
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21. Unplanned Effects:
 

Not pertinent at this time.
 

22. Lessons Learned:
 

It is too early in the project as yet.
 

23. Special Comments:
 

This CRSP was made to the %.Mbefore any formal linkages with LDCs had been made. 
the correct approach. Onto whether this was
Some questions have been raised as 


difficult to involvc the U.S. universities in the planning
the other hand, it is 

under Title XII) if the research sites 
of the CRSPs (as A.I.D. is supposed to do 

are selected prior to the submission of research proposals. 
We doubt that we
 

we could have moved more

moved earlier in this instance but perhapscould have 


quickly.
 

the staff had performed comnendably with approximately the 
The EEP thought XE 

right sized staff. As the CRSP develops, however, the Panel believed that the
 

travel burden of the staff would increase. The EEP considered additional
 

the ME Director to be essential and, as a consequence, a 1/2

assistance to 

be added to the 'E staff.PTE person will 

is adequate at present, and the amount already
Although funding for this CRSP 
obligated will carry the project to December 1982, there are downward pressures
 

on all CRSP programs becuase of stringencies on the 
A.I.D. budget and long-term
 

The problem of adequately funding our longcommitments against that budget. 

is being brought to the attendion of 

term comitments to the total CRSP program 


the Administrator.
 

Attachments:
 

Report of the INTSCRMIL Committee. This is the External
 
Attachment A -

Evaluation Panel's Report to the Board of Directors 
of the
 

CRSP-GS /P. 

of LNTSOPMIL Technical Committee on
 Comments and RFcommendationsAttachment B -

External Reviev Panel Report, as modified and approved 

by the
 

Board of Direc"ors, October 31, 1980. 

Teport and the Technical
C - Review of External Evaluation Panel'sAttachment 

Committee's Response to the EEP Recocnendation.
 

Presented by Principal Investigators.- Project ReviewAttachment D Individual 



Recort of the INTSORMIL Review Committee 

Our terms of reference are set out in the attached document "A"."' 

Ackncwl edcements
 

1) We are greatly indebted to the Board of Directors, to Dr. Earl Leng, Director 
of INTSOILMIL, to the Technical Co-ordinating Committee, and to all the Scien
tists who outlined their work to us, for their interest and helpfulness.
 
Without their whole-hearted co-operation, our task would have been almost
 
impossible. We were particularly impressed by the organization and manage
ment of the presentations. 

2) It is inevitable that the report of a review panel should contain some adver-u
 
criticisms, since a part of their task is to seek out weaknesses and defects.
 
We, therefore, wish to record at the outset our great admiration for the
 
imaginative creation and development of this INTSOPRIL CRSP. We believe thaL
 
never before have the research capabilities and the concern for the peoples
 
of the developing world held by staff and Scientists of the U.S. Agricultural
 
Universities been so effectively organized into a co-operative activity
 
bringing professional and technical knowledge to bear on the problems of
 
ordinary sorghum and millet grcwers living In the LDC's. The implementation
 
of this CRSP created a most favorable impression: the administrative machin
ery has devised a continuity of funding previously unknown in any donor agenty 
activity in the developing world: and the Scientists have entered whole
heartedly and enthusiastically into the implementation of this CIRSP. We hopv
 
that our admiration and favorable reaction to the way in which this CRSP has
 
been implemented will be borne in mind throughout the reading of this report.
 

A. General
 

3) Two of our members from the developing world were unable to attend this 
review. This left only Dr. Brhane Gebrekidan from the developing world 
serving on the committee. Although the other three members of this panel 
have much developing world experience, we do not feel that we can speak 
with the saze authority as can third world citizens. 

4) We note with regret that no representative from ICRISAT headquarters in 
Hyderabad attended the review meetings. The activities of IHITSOR14IL are in 
a major area of the ICRISAT mandate, and the support for these programs 
totals scme $14.5 million over a five year period. We appreciated the con
tribution to our review made by Dr. Vartan Guiragossian, ICRISAT scientist 
located with C!MMYT inMexico.
 

5) At the tire of this review, the CRSP had only been operational for nine
 
months. The final form of its activities was not yet in place. This is
 
particularly true of the activities in LOC's and with international institutz.
 
Many of our ccoents must therefore of necessity relate to plans and intenti~ue.
 

INTSORMIL ESTA LISHMENT AIND LINKAGES 

We have extracted the follcwing information on the establishment and 
linkages of INTSORMIL 



2)
 

6) 	 Goals: The major goal of the INTSORMIL CRSP isto increase production of 
GS/PM n those countries where it is a principal crop. This is to be 
achieved by:
 
(a) 	Developing and testing new, improved technologies;
 
(b) 	Teaching local scientists to solve problems -elated to GS/PM production
 

and 	 use. 

7) Purooses are to: 
a)" r-ganize and mobilize financial and human resources necessary for 

mounting a major, multi-institutional US-LOC cullaborative effort. 
(b) Improve the capabilities of appropriate LOC institutions to generate,
 

adopt, and apply improved knowledge to local conditions.
 

8) 	Imolementation and Strateqy
 
(a) The program is to be composed of a set of integrated long-term research
 

projects, together with related training and technical service capabilities,
 
(b) Collaborative research relationshi s are to be developed between univer

sities par-ticipating in the GS/PM CRSP, and: 
(i) 	appropriate LOC institutions;
 
(ii) closely associated international centers and organizations such
 

as STRC inAfrica and CATIE in Latin America.
 
(c) 	A substantial portion of the research will be done in the developing
 

countries. 
(Attachment "A-l" of Collaborative Research Support Grant Document
 
No. AID/DSAN/XIi-G-0149 for Project No. 931-1254.11)
 

9) 	In the body of that document itself, the specific grant objective is defined as: 
(a) To link institutions having common interests in organized programs of
 

research on this CRSP. 
(b) To mobilize and coordinate the research talent from the participating
 

institutions to ameliorate world food, nutrition, and poverty problems
 
specifically in the research priority areas of this CRSP. 

(c) To be responsible for the progress and fiscal management of this CRSP 
in accordance with the management plan set forth. 

(d) To achieve optimum collaboraticn and information exchange on the CRSP 
with AID missions, international research centers, U.S. and LDC institution 

10) 	 An interpretation of the documents by the Deputy Administrator o USAID
 
records that AID sees CRSP's as instruments producing technology which will
 
help developing nations directly. This primary purpose, technology production, 
is considered by the Deputy Administrator to be of over-riding importance.
 
(The 	 role of Title XII in International Development, by Joseph C. Wheeler, 
Attachment "B*)
 

ORGAN IZATION 

11) 	 (a) An Administrative Council of eight senior university administrators,
 
one 	from eaci oi tie eight participating institutions, was established.
 

(b) Five members from the Administrative Council were chosen to form the
 
Board of Directors. 

(c) -F-arT R. Leng was selected as Program Director in December, 1978 and
 
assumed full-time duties on August 1, 1979. He established his head
quarters at Lincoln, Nebraska.
 

(d) A Technical Committee of six members, one frcm each participating insti
tution, was established. 

(e) 	Two AID/W Project Officers were nominated:
 
I) A Contract/Grants Officer (Mr. Ed Thomas) 
ii) A Program Technical Officer (Dr. R. I.Jack::,,) 

http:931-1254.11


3).
 

12) 	 The Princioles of CRSP Program and Interactions adopted are set out in
 
paragraph II of the attached document "C", "Managing a CRSP" by the 
Program Director. 

13) 	 The principal initial activities of the Program.Director towards the 
implementation of this CRSP are also set out in the attached document
NCO, 
as they relate to:
 
(a) 	Establishment of the headquarters office;
 
(b) Internal administrative arrangements;
 
}c) Subgrants to participating institutions;
 

Relations with AID;
 
e) Contact with participating pe, sonnel.
 

14) 	 The views of the Progra.m Director, abstracted from document "C" on Head
quarters Organization, Relations with AID, and Ccnmunication with t;1e
 
CRSP group are as follcws:
 
(a) 	Headauarters Orcanization
 

The headquarters staff should be as small as is consistent with
 
meeting major requirements. Business transactions should be handled
 
by the Management Entity institution through its normal procedures.
 
Delays in processing administrative or fiscal documents must be kept
 
at minimal levels if the program is to function.
 

(b) Relations with A.I.0.
 
The closest possible working relations must be established with
 

A.I.D. and maintained by constant communication. This has been quite
 
easy in our case because of prior contacts and experience, but even
 
had this not been so, the principle would remain the same.
 

(c) 	Communication withini the CRSP Grouo
 
Every effort must be made to establish comunication between the
 

Program Director and all participants in program project5. This
 
should include personal visits to the participating institutions,
 
meetings and workshops - particularly of interdisciplinary focus,
 
and frequent telephone contacts.
 

Above all, the Director needs to remember that academic research
 
personnel have a strong tendency to be competitive and to focus on
 
their own discipline and speciality; the strengths of these tendencies
 
should be exploited but their drawbacks must be overcome if a coordin
ated 	program is to be successful.
 

IS) Discussions at a workshop on the implementation of this CRSP led to the
 
development of the following model:
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4) 

FINANCIAL
 

16) The funds obligated under the grant document are $19,207,000 over a
 
period of five years, frcm July 1, 1979 until June 30, 1984. This
 
grant is made up as follows:
 
$14,500,000 - Estimated AID contribution
 
$ 4,707,0C - Estimated grantees' and subgrantees' non-federsl contribution
 

17) Continuity of funding is assured by the terms of this grant being
 
extended annually to maintain a five-year advance program.plan, subject
 
only 	to the report of the annual review and the mutual agreement of
 
the parties to that agreement.
 

18) 	 Estimated total program costs for the five years of the grant are as follows:
 

Total Non-Federal AID 
Year Program Contribution Contribution 

1$ 3,226,045 $ 1,026,045 $ 2,200,000 
2 4,022,955 1,222,955 2,800,000 
3 3,000,000 500,000 2,500,000 
4 4,479,000 979,000 3,500,000 
5 4,479,000 979,000 3,500,000 

$19,207,000 	 $ 4,707,000 $14,500,000
 

19) 	 Participating institutions and funds allocated for the first two years 
(1979-81) are as follows: 

No. of AID Non-Federal 
University Projects Contribution Funds Total 

Arizona 2 121,000 36,000 157,000 
Florida AUM 1 37,000 16,000 53,000 
Kansas State 6 535,000 177,000 712,000 
Kentucky 1 130,000 66,000 196,000 
Mississippi State 4 575,000 191,000 766,000 
Nebraska 9 908,000 720,000 1,628,000 
,.-due 4 672,000 241,000 913,000 
rexas 16 1,286,000 802,000 2,088,000 

20) The Grant Document makes specific mention of funding for operations in
 
the LOC's as follows:
 

"The 	 grantees and subgrantees may make appropriate financial arrange
ments with LOC institutions as necessary to support a research project 
carried out under this grant. Such arrangements shall include the appli
cable terms and conditicns of this grant." 

OVERSEAS LINKAGES
 

21) 	 The decision was made to work strictly through AID field missions in
 
developing the early stages of LDC relations. This was the intent of the
 
Grant Document, the management entity being required to "work with the
 
regional bureaus, AID missions, and host country institutions to develop
 
the priorities of the program be done in the developing countries."
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5)
 

22) 


23) 


24) 


25) 


International linkages have three aspects:
 
(a) INTSORMIL internal, 1ty discipline, inter-institutional, and intra

institutional.
 
(b) External
 

(I) formal links through AID Washington via OSB/RB to missions
 
(i) to international centres such as ICRISAT, CIMMYT, IRRI & CIAT.
 
(iii) to developing countries.
 

The linkage organizations will be through
 
(a) Complex networks 
b) INTSORMIL International Centres 
c) Program Country 

-(d) Institution Institution 
(e) Individual to individual.
 
Ultimately, the personal relationship of (e)is the most effective,
 
although itwill take place through the medium of (a)through (d).
 

The current status of development of the international linkages is as follows: 

Country Visit 
Team 
Visit 

Ongoing
Activity 

India* 10.79 -

Philippines" - -

Indonesia" - - -
Sudan*w'*(b) 
Mali *** 

10.79 
12.79 

10.80 
T/A 

10.80 
yes 

Upper Volta*'* 
Tanzania* 

12.79 
10.79, 6.80 

T/A 
T/A 

yes 
yes 

Egypt(b) 
Yemen(b) 
Honduras* 

10.79, 10.80 
10.79 
10.80 

10.80 
? 

10.80 

-
yes 

-

Guatamala* 8.80 10.80 -

Mexico* 8-9.80 11.80 yes 
Brazil* - -
Haiti 10.80 10.80 

Lb) with CID 

* with ICRISAT 
" with IRRI 

with ICRISAT and SAFGRAD
 

B. Coment on the INTSORMIL establishment and linkages
 

Goals and Purooses
 
'-hiTe we accept the basic interpretation of the Deputy Administrator
 

of AID that the primary purpose of this CRSP is technology production, we
 

feel that itwas the intention of Congress to place great stress on:
 

(a) teaching local scientists to solve problems related to GS/PM production
 

and use;
 
(b) improving the capabilities of appropriate LOC institutions to generate,
 

adopt and apply improved knowledge to local conditions;
 
major,
(c) organizing and mobilizing resources necessary for mounting a 


(our aras 6&7 above)
multi-institutional US-LDC collaborative effort. 


/
 



6) 

26) 	 Imolementation and Strateoy 
It was clearly the intention of Congress fhat "a substantial portion

of the research will be done in the developing countries." At the time of 
this review, it had not proved possible to implement this intention, althoun 
active steps were being taken to do so. We believe this aspect of the CREP 
activity to be of major importance, and we trust that the intention f 
Congress in this matter will be fulfilled to the letter. (our paras 8-10 abov 

27) Oranization
 
We approve of the organization established. We like the degree of
 

decentralization developed, and particularly welcome the major input from
 
the Technical Cornnittee towards the development of appropriate a&inistra
tive decisions. We believe that the involvement of the scientists in this
 
area will be a source of strength in the implementation of the CRSP, and
 
fully support the creation of the Technical Connittee and the arrangements
 
made 	for its continuous renewal.
 

28) 	 We accept, in principle, that the staff of the directorate should not be
 
large. However, as this CRSP program develops, there will be a heavy

travel program for the director, both in the LDC's and within the U.S.
 
We consider that additional assistance for the director to be essential,
 
so that this travel burden may be shared.
 

29) 	 We conzend the director not only for the way in which he has developed an
 
appropriate organization, but also for the speed with-which it was imple
mented.
 

30) 	The proposed model for the operation of this CRSP has been discussed at a
 
Workshop by Scientists and Administrators involved with its implementation.

We see no reason or justification for proposing changes. However, we
 
would wish to stress that the links with LOC universities may be of special

value. They are often staffed by good scientists, with reasonable contin
uity of staffing. They are often in contact with small. farmers in villages

adjacent to the campus. Staff of other national institutions are often
 
burdened with such a load of administrative and other .diverse matters that
 
their effectiveness and contacts with the local cultivators are lessened.
 
(our 	paras 13 above).
 

C. Financial
 

31) We are favorably impressed by the long-term nature of the funding under
 
this CRSP. We understand that the procedures outlined have been followed
 
meticulously by AID. We trust that the universities will recognize the
 
reality of the long and assured duration of this funding and will have no

hesitation in employing all the staff members necessary for the activities
 
required under this CRSP.
 

32) 	 Only the broad outlines of expenditures and budgets were available to us, 
because of the short time which had elapsed since the initiation of activi
ties under this CRSP. We feel that the Ccnlnittee will require for their 
next review detailed budget and expenditure statements for each project,
including the proportion of each staff member's time paid for under this 
CRSP. Only when such information is available can we attempt to assess 
the extent to which the universities are fulfilling the obligations laid
 
upon them by Congress for implementing this CRSP. We have reccan..ended that
 
the director should have additional accounting support. (our paras 15-20 %bo
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0. Overseas Linkaces
 

33) 	 We have already indicated our view of the importance of these linkages.
Having r-gard to the generally slow rate of decision - making in the 
developing world, we consider that good progress has been made in the 
developing of co-operative programs with LOC's. We are of the opinion
that this CRSP could be implemented relatively speedily inLatin Americz. 
With an ICRISAT program based inMexico, we believe that implementation
could involve much of Latin America, without any political problems arisinc,. 
We give more details for our judgement that Latin kerica would be the most 
appropriate area for the early implementation of this CRSP in the next 
par.t of our report. (our paras 19-24 above).
However, itdoes seem to us that there have been problems in obtaining
full and enthusiastic co-operation from some of the AID missions over the 
organization of linkages with LOC's under this CRSP. We believe that the 
full purposes and desires of Congress in the creation of these Title XI! 
CRSP's may have eluded some administrators working in isolated overseas 
locations. 

E. The Projects
 

34) 	 General
 
Funding is sufficient to maintain strong programs. Inview of the
 

long-term coaitment of funds to this CRSP, it should not be necessary

for projects to be operated entirely by Scientists on the basis of ten
 
percent of their time paid by Title XII. More full time staff should
 
be employed, with preference given to those willing to spend time overseas.
 

35) 	 We are inno position to assess projects on the scientific excellence
 
of the work, especially since many of the projects have only been cper
ating for a few months. We can only express opinions on the applica
bility of each project to the situation in the LOC's. It is true that
 
any piece of research on sorghum and millet-s will inevitably one day be
 
of use in the developing world. We do not regard this as a sufficient
 
Justification for the existence of a research project. Nor do we consider
 
that, for most projects, work done entirely in the U.S. can be justified
 
on the grounds that trainees can co from the LOC's to be taught the
 
technology. It is true that the production of technology has been con
sidered to be the primary purpose of this CRSP: but Title XII is not a
 
scholarship program, and the grant document clearly states that "a sub
stantial protion of the work will be done 'inthe developing world."
 

36) 	 There has not yet been time to set up activities in the LOC's under this
 
CRSP, but we feel that a strong orientation towards the needs of the LOC's
 
is required of this program. Ways should be sought to help to solve
 
important problems such as Striga, Quelea birds, Stem borers, long smut,
and Sphacelia disease, which do not occur in the U.S. , through research 
carried out in the LOC's. It should be possible to work out procedures 
in conjunction with the international centres whereby such activities 
may be carried out. We regret that there was no ICRISAT representative
to participate in this aspect of our discussions. 

37) 	 Although this CRSP is not a training program, the need to train LOC 
scientists is implicit in the grant docurent charge to "Improve the 
capabilities of appropriate LOC institutions to generate, adopt, and 
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51) 	 Project TAM I The development of sorghums with wide adaptation and 
stable yielus is of great practical value to the LOC's. The deter
mination of night temperature effects on sorghum growth is also of 
legitimate interest to the situation in LSC's. We cannot see that 
the involvement of phytohorones in the control.of maturity, together 
with the de'e-minaticn of the relationship between yield and photo
synthetic activity, are of any concern to the LOG's, and we are uncer
tain 	how they cam,e to be regarded as legitimate charges to Title XII funds.
 

52) 	 ProJect MSU-2 All aspects of this project are relevant to the more 
humia areas of the developing world. We hope that the next review 
panel will have figures available to allow them to compare costings 
with those of the equivalent Texas project. The magnitude of breeding, 
entomolcgy, and pathology expressed by the investigators seemed less 
voluminous than the Texas counte-part projects. We feel the sweet 
sorghum program to be least applicable. 

53) 	Project Ui;-3 The period of grain fill in sorghum seems only very 
remtely related to the needs of the LOC's. 

54) 	Project UN-4 The usefulness and relevance of this project will be 
greatly enhanced when testing is extended to sites in the LOC's as planned. 

Entomology Projects
 

55) 	 Project TAM 11 This is the back-up project for TAM 3 and is thus of 
practical value to the LOC's. 

56) 	 Project TAM 12 This project would benefit from more activity in LDC's, 
and could do with a bigger component for graduate students drawn from 
the LOC's. 

57) 	 Project TAM 13 We think that the information gained in this project is 
likely to be too location specific to benefit the LOC's, but believe that 
the facts about this should be established by continuing the project for 
a further pericd. 

58) 	Pro'ect TAM 14 Until the significance of sorghum virus diseases in the
 
LOC's has been established under project TAM 9, we question whether
 
project TAM 14 is i proper charge to Title XII funds.
 

S9) 	 ProJect KSU 4 Millet storage pests are of great importance to the LOC's.
 

This project should be expanded to the developing world, so that the
 
actual pest and storage situations prevailing there can be assessed and
 
evaluated at LOC locations.
 

Plant Patholoav
 

60) 	 Project TAM 7 In many respects, this is a model INTSORMIL project,
 

having goocd work in the U.S. linked to screening in the LOC's.
 

61) 	 Project T,,M 3 Greater emphasis on research in the LC's will be re

quired, out this is basically a relevant and useful project.
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62) 	 PrAoject TAM 9 A valuable project. The anti-sera bank alone will be 
of real practical use to LOC's. The virus and mycoplasma incited 
diseases have not been well assessed in Asia and Africa, but certainly 
are of high potential importance. 

63) 	 Project TAM 10 This project is limited in scope to Downy Mildew and 
to Head Salut, about which quite a lot of information is already avail
able. The benefit to the LOC's may be only slight. 

64) 	Project UN-9 We believe that this project is too fundamental in nature 
to benefit the LDC's in the foreseeable future, and we question whether 
the project should be a charge to this CRSP funds. 

65) 	 Project PRF2 Since Periconia disease is important only in the U.S. and
 
conidia of sorghtm downy mildew are extremely fragile, we wonder why 
this project became a part of the activities supported under this CRSP
 

Plant Physiology
 

66) 	 Project KSU2 The value of the results from this project to the LOC's 
may be only slight, but its operations in the developing world could 
certainly help towards building local institutiotial capability by 
training staff in a research project.
 

67) 	Project UN-l This project has been in progress for some years, and 
practical results, though useful, are unlikely to become available for 
some time yet. We believe that a research component in the developing 
world should be developed if this project is to ccmbine to receive 
Title XII funds. 

68) 	Project TAM 16 The activities of this project will be extended to 
the Sudan in the near futire, and it appears suitable for continued 
Title XII support. 

69) 	 Project UN-2 This project will soon have ak LOC component, and should
 
prove to be valuable.
 

70) 	Project UN-8 We are uncertain to what extent this project will be of 
practical use to the LOC's, but are pleased to note the involvement 
with 	international students. 

71) 	 Projects UN-5, U11-6, and TAM 4 The value of genetic differences in 
mineral nutrient uptake could be appreciable, but we question whether 
it justifies three projects. We suggest that the Nebraska projects 
may be the more valuable. 

72) 	 Project KSU6 This project is relevant only to the situaticn in the
 
LOC's. Either the research work should be moved there so that local
 
cultivars can be used in local'situations, or the project should
 
be closed down.
 

73) Project MSU-l This is the only project dealing with seed technology,
 
and ithas an excellent recird for training students from the LOC's.
 
u- believe that it should be continued.
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Nutrition and Quality
 

74) 	All the projects under this heading are of great relevance to the LOC's. 
We, therefore, reccmnent that projects TAM 15, PRF 3, PRF 4, KSU 5, and 
FAM 1 should be continued and supported for several more years yet. 

Socio-Economic Studies
 

75) 	 Again, all the projects are of great relevance to the developing world,
 
and much remains to be learnt about methodologies and analyses. We
 
reconmnend that projects PRF 1, MSU 3, KY-I, and KSIJ 3 should continue
 
to receive sustained sUpport under this CRSP until sufficient results
 
have been obtained for proper evaluations to be made. We have some
 
doubts about the Kentucky program's relevance on the domestic scene,
 
and we expect to look closely at relative performance of the four
 
programs at the next review.
 

F. 	Summary of Project Assessments
 

76) 	 Projects seeming less than appropriate for LDC interchange would be
 
UN-3 on sorghum grain fill period; UN1-9 on toxins in resistance
 
screening; PRF 2 on mechanisms of sorghum disease resistance; and
 
TAM 14 on insect vectors of virus diseases.
 

77) 	 Partial projects of questionable relevance would include TAM 1 refer
ring to hormonal work of Morgan: TAM 5 referring to drought screening
 
of Clark; and MSU-2 referring to sweet sorghum disease studies.
 

78) 	The committee seriously questions the contribution possible from KSU 1
 
and Y.SU 6 on millet breeding and cultural practices as the programs are
 
now designed. Extensive LDC work and nurseries to the south of Kansas
 
seem essential for a continuance of these activities.
 

79) 	 Projects needing close observation would be MSU-2 based on a rather 
large funding; UN-8 on climatology based on practical significance; 
and TAM 6 which seems only appropriate as .itapplies to cytoplasmic 
differences. 

G. Ree.omrrendati ons 

80) 	 Consideraticn must be given to the introduction of plant collections to
 
expedite a rapid flow of gernplasm. Also, adequate storage and main
tenance of this material will be vital to future progress.
 

81) 	 To avoid needless delays and give more significance to the directors
 
positicn, we feel the director nieeds more freedom of operation. A
 
description of authority, however, must be agreed upon and understood
 
by all parties involved.
 

82) 	 Assistance in accounting or travel setns appropriate for th., director. 

83) 	A system to allcw for limited funding outside the present projects at
 
present participating or non-participating universities which would be
 
administered by the director; but, with board approval, would generate
 
more expertise for research and consultation.
 



1 )
 

84) 	Stronger attempts be made to involve ICRISAT at future reviews.
 

85) 	 Provide review committee with expenditure per project and percentage 
involvement with Title XII by individual participant.
 

86) 	 The review comittee has been charged with making "appraisals annually
 
or at strategic accomplishment target dates." We feel that the cost
 
and time away from projects is not justified by benefits from too fre
quent a meeting schedule. Since funding only became available nine
 
months prior to review one, we suggest the next review at the end of
 
24 months or December - January 1981-2.
 

87) 	 A winter review should require no more than three days of participar
 
time plus a minimum of one day for the committee to prepare their report.
 
The significance of the Board to the success of INTSORMIL would suggest
 
their participation throughout the session including field tours.
 

88) 	 Update review ccmniittee with any changes in funding, projects, staff
 
involved, etc.
 

89) 	 An examination of ways to involve industry should be made especially as
 
they could advise on matters of breeding and seed production and
 
distribution.
 

90) 	 Every effort should be made to emphasize to AID Field Missions the
 
importance of prompt and effective implementation of these CRSP projects
 
in developing countries.
 

Submitted by: 

Hugh Doggett
 
Brhane Gebrekidan
 
Bruce Maunder
 
Bobby Renfro
 



ATTACMENT B
 

Comments and Recommendations of INTSORMIL Technical Comittee 
on External Review Panel Report, As Modified and Approved by 

Board of Directors, October 31, 1980 

- see attached list. "Para(Letter-number combinations refer to project numbers 


graph" numbers refer to External Review Report paragraphs) 

KSU 1 & 6 - The Technical Comittee and Board consider the pearl millet program
 

at Kansas State as an opportunity to develop this portion of the CRSP with a
 
The Board strongly encourages
significant expanded LOC field staff component. 


Kansas to initiate planning for expansion of work to LDC sites at the earliest
 

The liaison visit to the Sudan, November 9-25, 1980, is to be
possible date. 

used to investigate the possibility of placing part of the work there.
 

Review Committee referring to research on sweet
!SU 2 - The comment by the 
sorghum diseases (paragaph 77) under project MSU 2 is a misunderstanding of the
 

work and goals of this project. No sweet sorghum research is being conducted under
 

the EEP comnent that this project should be monitored
this project. In reference to 

because of substaintial funding, the Board and TC noted that MSU 2 is a very compre

of its money devoted to staff salarieshensive project with proportionateiy more 
than projects at other institutions. It was suggested that MSU should continue to 

develop discipline cooperation with other INTSORMIL institutions. 

LI4 3 - The Board and TC felt that the response submitted by the project leader does
 

not adequately re ,'lect an increased involvement in LDC's. The TC reconmends that the
 

project leader revise his response statement to accurately reflect LDC involvement.
 

This is to be acccmplished prior to the time of the next budget preparation effort
 

1981), before additional funding is authorized.
(January 15, 


The Technical Committee is convinced that project UN 8, as structured and
UN S 
operating, is of high practical value to developing countries and warrants continued
 

funding. Work planned in Tanzania is already underway.
 

UN 9 - The Board authorized continuation of this project only until the funds now 
Emphasis should be placed ot tissue culture research. Noaocated are spent. 


additional funding for this project is recomrended. The PI is requested to publish
 

the techniques and results of plant growth frcm callus culture.
 

PRF 2 - The Board indicated that the project objective dealing with research on
 

of mechanisms of disease resistance and susceptibility to Periconia should
stu-'-es 

be phased out and that future emphasis be placed on studies on the ec~hanisn of
 

disease resistance and susceptibility and screening for improved resistance to
 
A revised budget and
fungal-pathogens with emphasis on Colletotrichum qraminicola. 


plan of work is to be submitted to reflect the redirection.
 

The Technical Committee and Board accept the post-r,view decision of the
TAIl 1 -

PFro3ct Leader to discontinue the phytohornone research under this project. Also
 

noted is the intent to redirect the emphasis from phytohormone research to effects
 

of night temperature on yield under objective 3 of TAM 1 with funds already allocated
 

to the project. The budgetary and work plan implications of this redirection will
 

be considered prior to 3rd year funding approval.
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TAM 4, UN 5 and UN 6 - The Technical Coirittee identified that two projects, not 
three as the Review Committee noted, deal with mineral nutrients. UN 6 deals 
prirarily with nitrogen metabolism and does not overlap with UN 5 and TAM 4 which 
are on nineral nutrients. The emphasis in UN 5 is primarily on plant analysis of 

genotype response to differential nutrient element levels. TAM 4 is a soils
 
project. The TC strongly encourages the development of an LDC component in TAM 4.
 

The TC and Board do not consider that there is undesirable duplication in these
 

two projects, but does encourage that strong cooperative efforts be developed between
 
them.
 

TAM 5 - The drought screening program at Chilicothe conducted by Clark under this 

project larcely represents a drought and temperature screening effort in a field 

environment quite di fferent from those of Arizona, Lubbock, Western Kansas and 
Nebraska. inasmuch as different sets of drought resistance mechanisms are probably 

operative in respcnse to different environments, the choices of test locations are 
sound. The Chilicothe screening effort does not represent duplication of effort. 

The TC and Board are not concerned that there will be overemphasis on drought and 

associated temperature stresses in view of these limitations in LOC's. 

TAM 5 - The Technical Committee and Board strongly endorse the apomixis research 

under this project and recornrends that it be continued. The $7,000 level of funding
 

for apcmixis research is a relatively small investment in a system of high potential
 
value to developing countries.
 

TAM 14 - The Technical Committee reconiends that the project leader of this project 
suom t evi.dence of a redirection of effort to focus on the problems of the LDC's. 
This research project should be continued through the 3rd year of funding (June 30,
 
1982), but by Chat time, evidence of the redirection must be apparent.
 

In resoonse to paragraph 4 and 84 of the Review Report the Technical Commit
tee and Board also regret that a representative frcm ICRISAT headquarters was not 
present for the review. However it is noted that Dr. L. E. House had just completed
 
a cooperative trip to Mexico in consultation with INTSORNWL personnel and was thus 
unable to attend. INITSOPIIIL institutions have a long standing program of cooperative 
activities with ICRISAT, including the sharing of research projects and nurseries, 
exchange of germplasm, and development of joint conferences. The major conference 
"Sorghur, in the SO's" will be a joint venture of ICRISAT and INTSORJIL. A majority 

of the 'ey participants in the Conference at INTSORIIL staff scientists and three 
have served on the Planning Ccmmittee. This cooperation will continue in the future.
 

Paracrainh 67 - he Technical Committee and Board agree that project UN 1 should 

develco an expanded research component in LOC's as soon as possible. Presently,
 
Arizona and 'CR.SAT are using the methodology developed by Nebraska to screen for
 

drought tolerant sorghu,-s and millet. Nebraska is encouraged to continue expansion
 
of the utilization of this methodology in LCC programs.
 

Paraoranih 74 - The Technical Ccmmittee indicates that project IMSU 3 is more ap
propFa :ely included under nutrition nd quality (Paragraph 74) rather than socio
economics (Paragraph 75).
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INTSORMIL - INSTI 1UTION/PROJECT/ACCOUNT CODES 
SEPTEMBER 1979 

INSTITUTION PROJECT NO. SHORT TITLE 

U. Arizona XIIUAI Sorghum Selection for Arid Conditions 

Florida A & M XIIFAMI 

Kansas St. U. XIIKSUl 
XIIKSU2 

Pearl. Millet Breeding 
Physiological and Developmental Processes 

XIIKSU3 
XIIKSU4 

Farming Systems-Studies 
Storage and Preservation of Pearl Millet 

XIIKSU5 Nutritional Quality of Pearl Millet 
XIIKSU6 Seedling Vigor and Stand of Millet 

U. Kentucky XIIUKI Sociological Constraints 

Mississippi 
State U. 

XIIMSUI 
XIIMSU2 
XUIMSU3 

Seed Factors, Stands and Emergence 
Sorghum Crop Protection/Pest Management
Human Nutritional Improvement 

U. Nebraska XIIUNI Sorghum Drought Resistance 
XIIUN2 Tem, !rature Stress in Sorghum and Millet 
XIIUN3 Sorghum Grain Fill Period 
XIIUN4 Adaptation and Yield Stability 
XIIUN5 Sorghum/Millet Mineral Efficiency 
XIIUN6 Nitrogen Uptake in Sorghum and Millet 
XIIUN7 Sorghum Recurrent Selection 
XIIUN8 Climatology of Grain Sorghum 
XIIUN9 Toxins in Resistance Screening 

Purdue Research XIIPRFl Socio-Economic Constraints 
Foundation XIIPRF2 

XIIPRF3 
XIIPRF4 

Mechanisms of Sorghum Disease Resistance 
Development of Superior Grain Sorghums 
Enhancement of Ifigh Tannin Utilization 

Texas ASu' U XIITAMI 
XIITAMZ 

Sorghum Breeding for Productivity" 
Sorghum Breeding for Disease Resistance 

XIITAM3 Sorghum Breeding for Insect Resistance 
XIITAM4 Efficient Plant Nutrient Use 
XIITAM5 Resistance to Environmental Stresses 
XIITAM6 Improvement of Reproductive Systems 
XIITAM7 Host Plant Disease Resistance 
XIITAI. Cultural Control of Plant Diseases 
XIITAM9 Diagnostic Systems for Plant Diseases 
XIITAMIO Nature of Resistance to Diseases 
XIITAMl1 Insect Resistance by Host Plants 
XIITAMI2 
XHITAM13 

Biological Control of Insect Pests 
Integrated Insect Control Systems, 

XIITAM14 Insect Vectors of Virus Diseases 
XIITAMI5 Food and Nutritional Quality 
XIITAMI6 Adaptation to Suboptional Conditions 



ATTACHIMT C 

Review of the External Evaluation Panel's Report
 

and the Technical Committee's Response to the 
EEP Recomendations
 

John D.Axtell
 

The first INTSORMIL-CRSP External Evaluation Review was held in.Lubbock, Texas
 

A copy of the agenda for the review, abstracts of 
each
 

on September 15-19, 1980. 


a list of members serving on the External EvaluationandINTSORMIL project report, 

Copies of the report of the EEP Recomendations 
were also
 

Panel was distributed. 


The Technical Committee met in Kansas City, Missouri on October 30-31,
 distributed. 

A detailed response of
 

1980 to respond to the recommendations made by 
the EEP. 


Technical Committee action isavailable in the minutes of the Kansas City meeting.
 

comments by the EEP were favorable but a few areas 
of research were
 

Ingeneral, 


to their relevance to the objectives of the INTSORMIL-CRSP. 
Each
 

questioned as 

rebuttal
 

Principal Investigator whose project was questioned was 
asked to prepare a 


The Technical Committee carefully

for consideration by the Technical Committee. 


reviewed the statements made about each project 
by the review panel and carefully
 

In all cases,
 
reviewed the response statements supplied by each 

project leader. 


lengthy and objective discussions of each project 
were eventually formulated into a
 

Itwas suggested

voted on by each Technical Committee member. 
reconrendation that was 


that three categories of responses be formulated in the consideration of each of
 

(A)disagree with the panel's statement (B)recommend
 these projects. They were: 


project redirection or revision, and (C)recommend 
project termination at a specific
 

Based upon extensive discussions, specific recommendations 
were made by the
 

time. 

The Board accepted these
 

Technical Committee to the IUTSORMIIL Board of Directors. 


The Technical Coittee reccnmendatclns were
 reccaur-endations with minor revisions. 


implemented at the December 5, 1980,Chicago meeting by informing each Institutional
 

Represertative and each Principal Investigator of their action.
 



ATTACMIN T D
 

INTSORMIL-COORDINATED RESEARCH 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

INSTITUJTION: University of Arizona 	 Project No. XII UA 1 

PROJECT TITLE: 	 Evalua-ion and Development dfSorghum Germplasm for Arid Land 
Agriculture 

PROJECT LEADER: Victoria Marcarian 

PROJECT OBJECTIVES:
 

1. identify drought tolerant grain sorghum genotypes through use of 
irrigation gradients in an arid climate. 

2. Increase drought tolerance levels through controlled crossing, selection
 
and recurrent selection, under low-moisture, high temperature conditions.
 

3. Study physiological attributec of sorghum types which can tolerate low
 
available soil moistare.
 

4. Evaluate drought-tolerant lines for other desirable attributes.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. A sprinkler irrigation gradient system, to apply high, medium, low and
 
zero levels of irrigation will be established at Yuma, Arizona. Soils are sandy
 
and low in fertility; rainfall is about 5 inches annually with little or no rain 
during the sorghum growing season. 

2. Genotypes obtained from various sources, including those alrea dy selected 
for drought resistance, will be tested. About 350 strains will be tested each
 
year. Flowering dates, height measurements and grain production will be recorded
 
for each genotype.
 

3. Strains performing best in the "low" and "zero" portions of the gradieLnt
 
system will be further selected and recombined for additional selection under
 
moisture stress and high temperatures.
 

4. Physiological studies will be made on promising drought tolerant strains.
 
These studies will include measurement of photosynthetic stability, and dark 
respiration rates. 

5. Laboratory technicues will be developed to increase the efficiency and
 
effectiveness of selection for drought tolerance. 

LINKAGE RELATIONS EMPHASIZED: Domestically, plant breeding and physiology 
programs at Universi:y oi Nebraska and Texas A&M. IN LDC's, Yemen. 



INTSORMIL-COORDINATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Florida A&M University Project No. XII FAM 1
 

PROJECT TITLE: Development and Field Testing of Acceptable Sorghum/Millet
 
Foods and Recipes 

PROJECT LEAER: Hetty Deane Banatte
 

PROJECT OBJECTIVES:
 

1. Establish cooperation and linkages with other research institutes and
 
with LOC agencies in selected counts-is of the Caribbean.
 

2. Design, pre-test,*utilize and evaluate a survey system for identifica
tion of food habits and attitudes.
 

3. Develop and test low-cost, nutritious acceptable foods and recipes based
 
on grain sorghum and pearl millet. 

4. Assist in development of LDC foods research capabilities.
 

5. Design and execute non-formal education programs to improve food prepara
tion skills and knowledge of nutrition.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Visits will be made to other universities with related work and to
 
Caribbean countries where sorghum and millet are potentially useful food crops.
 

2. Nutrition surveys will be designed and carried out in selected target
 
countries. Full use will be made of surveys-prev.inusly-conducted by local and
 
international agencies.
 

3. If needed, a -foodhabit study will be carried out In target countries.
 

4. Recipes and food products will be developed and tested in the target
 
population, in cooperation with local agencies.
 

LINKAGE RELATIONS EMPHASIZED:
 

Dofestically, with Mississippi State University. In Caribbean, initially,
 
with Haiti.
 



INTSORMIL-COORDI NATED RESEARCH 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Kansas State University Project No. XII KSU I
 

PROJECT TITLE: Pearl Millet Improvement Program
 

PROJEC. LEADER: W. 0. Stegmeier, F. L. Barnett, Tom L. Harvey
 

PROJECT OBJECTIVES:
 

1. To develop widely adapted pearl millet germ plasm, with special emphasis
 
on early maturity, good seed size and seed setting, and high nutritional quality
 

2. To study the inhe'ritance of major grain quality characteristics,, high
 
establishment capacity and insect resistance.
 

3. To evaluate materials developed in this program under a wide range of
 

environments, including those of developing countries.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Population improvement will be conducted on several random-mating, mass 
selected populations and one special population undergoing selection for early 
maturity and dwarf stature. 

2. Development of inbred lines and hybrids, from advanced populations,
 
will be carried out. In the first year, about 200 F1 hybrids have been performance
testcd, and a larger number will be tested in 1980. 

3. Screening of selected materials for desirable nutritional, agronomic,

and pest resistance traits will be conducted by interdepartmental cooperation.
 

4. Materials surveying advanced selection will be made available to ICRISAT
 

and LOC research agencies, for coordinated testing in a wide ranae of environments. 

LINKAGE RELATIONS EM PHASIZED: 

Domestically, with Texas A&I University and other research institutions
 
interested in pearl millet. In developing countries, with ICRISAT and with
 
countries having significant pearl millet research programs.
 



I NTSORMIL-COORDINATED RESEARCH 

SUPPORT PROGRAM 	- GRAIN SORGHUM/PEARL MILLET 

!. STITUTION: Kansas State University 	 Project No. XII KSU 2 

PROJECT TITLE: 	 Physiological and developmental processes adversely affected by
 

environmental stresses.
 

PROJECT LEADER: Edward T. Kanemasu
 

PROJECT OBJECTIVES:
 

Determine microclimate of the crop canopy under various environmentalI. 
cultural and tillage practices (residue management, tillage,stresses imoosed by 

rotations, plant populations).
 

2. Determine the nature and quantification of changes in physiological
 

and developmental processes occurring under different stressed conditions.
 

3. Correlate these changes with microclimatic effects ana with variations 

in grain yield. 

RESEARCH APPROACHES AND WORK PLANS:
 

1. In this first year of research, microclimate of the crop canopy will 

be monitored continuously and recorded in relation to various measures of crop 
development (growth stage, leaf area, tillers and yield components).
 

2. The above information will be analyzed and correlated to determine 
(a) 	 the influence of environmental stress on expression of 

yield components; 
(b) 	the effective of microclimate on rate and expression of
 

plant development, and 
(c) growth stages when expression of yield components are 

determi ned. 

LINKAGE RELATIONS EMPHASIZED:
 

Domestically with other KSU projects and with University of Nebraska. 
In LDC's, with ICRISAT (linkages well established) and eventually with
 

selected country cooperators. 



INTSORMIL-COOROINATED RESEARCH 

SUPPORT PROGRM - GRAIN SORGHUIM/PEARL MILLET 

Project No. XII KSUINST:TUTIOM: Kansas State University 

PROJECT T7T.E: A farming-systems approach to sorghum and millet production 
in India 

PROJECT LEADER: Barry H. Michie, David Norman, Janet Benson, James Converse.
 

PROJECT OBJECTIVES:
 

V. Develop analysis of farming systems, linking social science dimensions 
with techrical considerations. 

2. Develop and modify technical strategy for.sorghum/millet production. 

3. Improve well-being of farmers through applied research at on-farm 

test sites. 

4. Train domestic and foreign students and staff in farming systems 
research. 

RESEARCH APPROACH AND 'ORK PLANS:
 

1. Descriptive analysis of actual sorghum/pearl millet farming systems 
(probably in Rajasthan, India) will be made.
 

2. A set of technologies considered appropriate to the actual farming 
conditions will be designed and pre-tested under research station conditions. 

3. Evaluated technologies will be tested in detail in far7>!-:' fields 
and under realistic conditions.
 

4. The best technologies e.ergirg from farm-level tests will be further 
evaluated in broad-scale, extension trials. 

be ccmbined with micro-level socioeconomic
5. The above studies -ill 

analysis of selected rural households in the test areas, and macro-level
 
analysis of infrastructure, development programs and the econonic and in

stitutional environ.ent.
 

LINKAGE RELATION'S EMFIAISIZED: 

Dmestically, with other Kansas State tecnnical projects and wits Kentucky 
socio-economic studies. Overseas, with ICRISAT, and initially, with Unver..ity 
of Udaipur, India. 



INTSORMIL-COORDI NATED RESEARCH 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

Project No. XII KSU 4 
Kansas State UniversityINS;TITUTI 

PROJECT 7T7: Storage and Preservaticn of Pearl Millet
 

PROJEC7 L-ATERS: Robert S. Mills, John R. Pedersen 

PROJECT OSET:V': 

1. Determine the extent of insect and mold problems in stored 
millet
 

grain, urder actual LOC conditions.
 

2. Determine species, relative abundance and damage levels 
of stored-grain
 

insecis and molds.
 

3. Evaluate LC storage facilities and techniques, 
and design improvements
 

wnere 	 aporopriate. 

insect control methods for economy and effectivene! 4. Evaluate available 	local 

used in developed countries are 	practical in

LDC's.
 
determine if different 	methods 

5. Conduct laboratory research on susceptibility of a 
wide range of millet
 

types to insect damage.
 

6. Evaluate relationship of threshing and handling damage 
to storage
 

losses.
 

7. Train LOC personnel in storage technology and research,
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. 	Project personnel will visit selected millet-producing areas to study
 

and damage in actual storage situations.
 insect and mold prevalence 


2. Quality and potential for improvement of local storage structures will
 

be P, luat.ed.
 

j. Where appropriate, improved storage structures and methods will b
 

der onstrated in coopemation with local personnel.
 

ill be evaluated
 
4. Local varieties of 	millet, along with improved types, 


in LDC's and tne U.S. for reaction to different molds and insects.
 

be paid to the potential for mycotoxin formation
 5. Particular attention will 

land its prevention) i.n stored millet grain.
 

6. Local shcr-course training in storage studies and methods will be 

conducted 	in L C's.
 

will be trained at KSU, through intensive
 
7. Selected LONC peronn& 

snort coures and celree wo-k.
 

ICRUAT and LDC country institutions as selected.
 
LINKAGEREATIONS 




INTSORMI L-COORDI NATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

Project No. XII KSU 5
 
INSTITLTION: Kansas State University 


PROJECT TITLE: Nutritional Quality of Pearl Millet 

R. Carl Hcseney, E. Varriano-Marston
PROJECrLEADERS: 


PROJECT OBJECTIVES:
 

prepared and consumed in
1. Determine how pearl millet (and sorghum) are 

to characteristics of high quality
tracitional foods; also determine local opinion as 


grain.
 

to prepare and test quality of
2. Devise standardized laboratory procedures 


traditional food products.
 

3. Evaluate and identify breeding lines of millet (and sorghum) with improved
 

nutritional quality.
 

4. Determine chemical components and physical characteristics of pearl millet
 

grain which may reduce digestibility or nutrient availability, or interfere with
 

end-use food quality of the grain.
 

5. Develop fundamental knowledge of the properties of various quality-related
 

chemical comoonents of sorghum and millet grain.
 

RESEARCH APPROACHES AND WORK PLANS: 

1. Traditional processing of millet and sorghum grain for human food will be
 

studied on-site in selected, collaborating LDC's. Samples of "good" and "poor" 

quality grain will be obtained locally. 

2. Samples thus obtained will be studied and characterized in the laboratory,
 

defining those chemical and physical properties which determine functional quality.
 

This information will be used to develop simple quality-screening tests.
 

3. Pearl millet grain will be characterized for variability in digestibility,
 

and for genetic differences in proteins and amino acid distributions. Rat feeding
 

studies will be conducted on traditional food products. Enzyme digestion techniques
 

and scanning electron microscopy will be used to determine if barriers exist to
 

enzymatic action. 

4. Nutrient composition and availability will be determined by chemical and 

biological assay on whole grain and the various milled fractions of processed
 

products. Animal studies desi ned to determine the effect of different grain types and
 
t.neir jnctions on nutritiona? status. 

5. Carbonydrates will be characterized, particularly with regard to enzymatic
 

hydrolysis. Staling of millet/sorghum chappaties and Kisra will be studied. Pentasans
 

will te evaluated fcr amount and type.
 

L!NKAGE "rELATIONSHIPS EMPHASIZED: Domestically, with other participants studying
 

food use and nutritional value. In LDC's, initially with ICRISAT and Sudan; later
 

with other countries including Upper Volta and Senegal.
 

)L
 



INTSORMIL-COORDI NATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

XII KSU 6
INSTITUTION: Kansas State University 	 Project No. 

PROJECT TiT.E: Seedling vigor, stand establishment, and developmental physiology
 

of pearl millet. 

PROJECT LEADERS: Richarc L. Vanderlip and Edward T. Kanemasu
 

PROJECt OBJECTIVS:
 

1. Identify seed and seedling characters associated with differential 
seedling vigor and field stand establishment. 

2. Identify and evaluate germplasm with capacity to establish good stands 

under stress conditions - particularly temperature, moisture and high salt. 

3. Identify factors closely related to plant growth, development and grain
 

yield.
 

4. Identify and evaluate physiological and developmental processes ad

versely 	affected by environmental stresses.
 

in summer cereals, to
S. Evaluate herbicides available for weed control 


determine which herbicides are potentially useful in pearl millet cultivation.
 

RESEARCH ,PPROACHES AN;D WORK PLANS:
 

1. Utilize established laboratory techniques and procedures for stress
 

prior to germination, to determine the correlation of test results with field
 

establishment and seedling vigor. 

2. Determine if seed size and density are related to seedling vigor, stand
 

establishment, plant development and grain yield.
 

3. Identify environmental stress responses of pearl millet resulting from
 

particular cultural practices.
 

4. Quantify effects of environmental stresses, particularly those imposed
 

by different cultural practices, on yield-related processes and characteristics.
 

5. Conduct field, greenhouse and laboratory studies to determine if 

herbicides used-for other crops can be effectively used in pearl millet; determine 

optim .napplication rates for herbicides found suitable. 

LINKAGE RELATIONS EMPHASIZED: Domestically, no other INTSORM1L participant has
 

a program on pearl millet. Professional contact will be maintained with researcher}i
 

on related work with sorghum, particularly at Nebraska and Texas A&M. Overseas,
 

contacts have been establisned with ICRISAT, and close coordination is expected
 

with pearl millet improvement programs in India, Sudan, and several West African
 

countries.
 



INTSORMIL-COORDINATED REZEARCH
 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

INSTITUTION: University of Kentucky Project No. XII UK 1 

PROJECT TITLE: Sociocultural Constraints in the Production and Composition
 

of Grain Sorghum and Pearl Millet
 

PRINCIPAL INVESTIGATOR: C. Milton Coughenour 

PROJECT OBJECTIVES:
 

1. To define the sociocultural complex in major production and consuming 
areas, including farming strategies, distribution and marketing patterns, and 
consumption variables. 

2. To identify the processes and limitations in communications between
 
scientists dealing with sorghum and pearl millet.
 

3. To identify educational linkages between scientists and farmers to
 
evaluate programs for dissemination--o--scientific knowledge and information,
 
and to develop more effective dissemination programs.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Literature surve. This survey will utilize cross-cultural methods to
 
look at sociocultural correlates of sorghum/millet production in societies
 
around the world. This study is expected to enable researchers to make a pre
liminary identification of the most important sociocultural factors associated
 
with sorghum and millet production. Specific regional differences also are
 
likely to be identified.
 

2. Micro-level anthroDolooical studies. These studies will be condVcted
 
in at least two differing regions of the sorghum/millet production belt in
 
Africa, and possibly elsewhere (India?). Information on farming and consumption
 
systems will be obtained by direct field work with farmers, family members and
 
other relevant groups.
 

3. Study of research structures and oDerations. Research will be conducted 
by interviews witn agricultural researchers and administrators at ICRISAT and in 
selected research institutions in countries participating in coordinated inter
national GS/PM research. Data will be gathered on backgrounds of the researchers, 
their perceptions of cultivator's needs, their definitions and organization of 
research, their research goals, and their relations with other institutions and 
scientists. Data obtained in this study will then be correlated with data from 
other phases of the research and with other information, to assess a) the re
search workers' awareness of cultivators' nee.ds and problems, and b) the ap
propriateness of researcn products to needs of the rural pcpulation.
 

4. Field studies of dissemination/knowledne utilization mechanisms. In
 
selected ereas, cata will be obtained on sources and cnannels oF infornation,

value perceptions, and expectations of change agents and their clients. Pre
liminary work will be done to prepare for field investigations on decision
 
processes, educational programs and learning styles. The latter studies are
 
to be further developed later in the project.
 



INTSOPMIL-COORDINATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Mississippi State University Project No. XII MSU 1
 

PROJECT TITLE: Seed Factors Influencing Germination, Emergence and Stand
 
Establishrment of Grain Sorghum and Pearl Millet.
 

PROJECT LEADER: J. C. Delouche
 

PROJECT OBJECTIVES:
 

1. Analysis of emercence and stand establishment problems in actual production
 
areas, to determine causes of problems and relative importance of seed and en
viron;.ental factors. 

2. Characterization of germination and emgence responses to temperature,
 
soil moisture, mechanical emergence and salinity.
 

3. Identification and characterization of heritable seed characters associated
 
with superior seed quality and crop performance.
 

4. Development of useful screening techniques for superior seed properties.
 

5. Training of selected LCD personnel in seed research and technology.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Direct contact visits will be made to cooperating LDC institutions, to
 
observe and record data on emergence and stand establishment under actual fielo
 
conditions.
 

2. Multiply superior seed quality lines in Texas or Arizona for heritability
 
studics. Incorporate desirable traits into plant breeding programs where
 
possible.
 

3. Implement LOC personnel training.
 

LINKAGE RELATIONS EMPHASIZED: LDC personnel to be selected. Arizona, Texas 
A&M, Kansas S:ate University, Puerto Rico domestically. 



INTSORMIL-COORDINATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

Project No. XII MSU
INSTITUTION: Mississippi State University 


PROJECT TITLE: Crop Protection and Pest Management
 

PROJECT LEADER: Lynn M. Gourley
 

PROJECT OBJECTIVES:
 

1. Identify sorghum genotypes with resistance to midge and fall army
worm and identify mechanisms of resistance.
 

2. Determine the etiologies of the sorghum F. moniliforme disease complex
 
and sorghum crain molds.
 

3. Incorporate factors for resistance to midge fall armyworm, Fusarium,
 
grain mold and leaf disease pathogens into elite U.S. and LOC lines.
 

4. Conduct inheritance studies on multiple sources of resistance to sorghum
 

insect and disease pests endemic to Mississippi.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Develop techniques for innoculating developing sorghum grain with fungi.
 
Evaluate seed borne pathogen effects on seed viability and stand establishment.
 

2. Obtain 65 grain mold resistant sorghums from ICRISAT plus segragating
 
populations and test with domestic genotypes. Select and further evaluate in
 
LDC's and the U.S.
 

3. Initiate inheritance studies on etiology and epidemiology of diseases 
and on mechanisms of insect resistances.
 

LINKAGE RELATIONS EMPHASIZED: Internationally, INCRISAT and selected sites.
 
Domestically, Texas A&M, Georgia.
 



INTSORMIL-COORDINATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Mississippi State University Project No. XII MSU 3
 

PROJECT TITLE: An Interdisciplinary Approach to Nutrition Improvement of 
People Consuming Grain Sorghum and Pearl Millet as the Staple
 
Food.
 

PROJECT LEADER: Mary Futrell
 
PROJECT OBJECTIVES:
 

I. Determine social, economic and local dietary factors affecting food 

consumption patterns in LDC's and delinate values and norms associated with
 
GS and PM Consumption.
 

2. Determine participation by woren in decision-making household, agricultural 
and econcmic activities relating to planting, harvesting and processing, storage 
marketing and consumption of GS and PM. 

3. Assess the nutritional status (specific nutrient deficiencies) of low 
income G.S/PM ccnsumer to be used as a yardstick for assessing agricultural de
velopment progress. 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Arrange a nutritionist-sociologist-a.,jnomist team to visit LDC's and 
prepare descriptive ethnogeographies including family structure, faming 
practices; marketing arrangements, comnunication and institutional structures 
and village social organization. Identify problems, potential local research 
associates and trainers for collaborative effort. 

2. Select an ODC village where community development is minimal and co
operation is desired. The sociologist will place a graduate student there to 
compile data on consumer preferences and nutritional status by body measurements 
animal level, infant mortality, etc. to be correlated with household nutrient
 
intake reasurerents. Where malnutrition exists intervention programs will be
 
recommended.
 

3. Deficiency exposure data will be used to initiate a remedial plant
 
breeding program when applicable.
 

LINKAGE RELATIONS EMPHASIZED: Domestically, Purdue, Kansas State University,
 
Texas A&M. internationally, Honduras, Guatamala, selected African nations.
 



INTSORMIL-COORDI NATED RESEARCH
 
SUPPORT PROGRAM - GPAIN SORGHUM/PEARL MILLET
 

INSTITUTION: University of Nlebraska-Lincoln 	 Project No. XII UN 1 

PROJECT TITLE: 	 Evaluation and Development of Sorghum Gerrmplasm for Arid Land
 
Agriculture.
 

PROJECT LEADER: C. Y. Sullivan
 

PROJECT OBJECTIVES:
 

1. To define physiological characteristics which are affected most by drought
 
stress, and identify both tolerance andav6idice rcn-anis"m which may be selected
 
to imprcve drought resistance.
 

2. To develop and implement practical techniques of screening and selecting
 
for plant genotypes with desirable physiological responses for use in breeding
 
for yield stability in moisture stress situations.
 

RESEARCH APPROACH AND WORK PLANS:
 

1. Utilize line sprinkler irrigation and low pressure travelling sprinkler
 
systems to create continuous water gradients for testing genotype and population
 
reaction in terms of yield and yield components.
 

2. Monitor grcwth and development patterns.which relate tbjYeld compone f-fn
 
the same gradient system.
 

3. Evaluate essential physiological processes which dictate yield with emphasis
 
on stomatal control as it relates to transportation and CO2 exchange. Try to
 
identify the most limiting essential processes.
 

4. Related physiological measurements will include leaf water osmotic and
 
turgor potentials stomnatal diffusive resistance, heat and dessiccation tolerance,
 
cuticular waxes, air and leaf temperatures.
 

5. Water loss via evapotranspirational Ly different genotypes will be
 
checked to see if improved water usee ficiency can be selected for.
 

6. Development 	of breeder screening techniques will be attempted.
 

LINKAGE RELATIONS EMPHASIZED: Domestically, Arizona, Kansas, Texas. Internationally,
 
Incia (ICRISAT), prooaoly Sudan, Kenya, Nigeria.
 



INTSORMIL-COORDINATED RESEARCH 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

Project No.XII UN 2
.NSTITUTION: University of Nebraska 


PROJECT TTLE: Grain Sorghum and Millet Response to Temperature Stress.
 

jerryPROJECT JLEER.0. Eastin 

PROJECT OBJECTIVES:
 

1. Characterize the effects of temperature on developmental processes in 

sorghum and millet wnich dictate limitations to seed size and seed number, and 
processes which controlsimultaneously monitor and describe key physiological 

development.
 

2. 	Attempt to develcp screening techniques for temperature typing sorghum
 
new
and millet to improve adaptation in existing zones and exploit potential of 


areas. Breeders will try to use the techniques to develop cool tolerant and
 

heat tolerant sorghum populations.
 

3. Test selected materials and newly synthesized populations in key U.S.
 

and LDC locations where temperature extremes and drought currently limit
 
production. 

4. Attempt to evaluate temperature effects on plant metabolic efficiency. 

5. initiate experiments to quantitte temperature and drought interactions 
for yield and yield components. 

RESEARCH APPROACH AND WORK PLANS:
 

1. Compare shifts in sorghum and millet developmental periods as influenced 
by te..erature or water stress at Garden City, Kansas, and Lincoln, Nebraska.
 
Both field and growth rooms will be used.
 

2. Evaluate L. Mendoza's cool temperature screening techniques for synthesizin
 
cool tolerant germrplasm in sorghum and millet.
 

3. Population developme-t will start inmediately but at least 3 cycles will
 

be necessary before test'ing begins in very many locations. 

4. Metabolic efficiency testing as influenced by temperature and water
 

status will be cone on seedlings and living grain fill in selected genotypes.
 

Explanation of observed differences rmy require molecular level investigations. 

5. While scme temperature studies can be conducted pretty much in the absence
 

of water studies, drought studies usually cannot be considered apart frcm
 

elevated temperature effects. Therefore studies in Nebraska and Kansas will be
 

initiated to quantitate temperature and drought interaction effects on yield.
 
Gradient irrigation systems will be used.
 

LINKAGE RFLATIONS EMPHAS!E D: Dce.stically, plant breeding and physiology
 
programs at Arizona, Karis.s State University and Texas A&M. Internationally, 
ICRISAT. the Sudan and selected LCC's in time.
 

S '|i 



INTSORMIL COORDINATED RESEARCH
 

SUPPORT PROGRAM -- GRAIN SORGHUM/PFARL MILLET
 

Project No. XII UN 3
INSTITUTIO:%: University of Nebraska 

PROJECT TITLE: Grain fill period in sorghum 

PROJECT LEADER: Charles A. Francis 

COLLASOIRATORS: Jerry 0. Eastin 

Max 0. Clegg 

William M. Ross 

PROJECT OBJECTIVES: 

1. 	Explore the existing variability in grain fill period under a 

range of conditions and relate this to other morphological and 

physiological characters.
 

2. 	Develop new lines and source populaticns with extended grain fill
 

period, and
 

3. 	 Test these new hybrids and populations in a wide range of 
zones.conditions in temperate and trocical 


RESEARCH APPROACHES:
 

1. 	Known genotypes with extremes in length of filling period will be 

compared to a wide range of additional lines and hybrids to explore 
the existing variability; from variahle source populations, individual 

plants will be evaluated and selected to form the basis for new 

breedina materials in population form which will represent extremes in 
the 	trait for later comparison in yield trials. 

2. 	Selecticn of new lines and continued development of new populations
 
will lead to new combinations which are different from existing
 

populations and hyhrlds. Comparisons will evaluate the usefulness
 
of this trait.
 

3. 	New materials will be evaluated in the U.S. and in cooperating
 
programs 

LINKAGE RELATIONS: 

This croject will relate directly tn the NE Drolects in adaptation
 

and yield stability and in recurrent selection. The effects of
 

tenverature and moisture stress on grain fill oeriod also will he
 

evaluated (E, TX and KS prolects). Linkaae with oroarams in
 

the tropics will he critical to suc:ess, AnA there ar. oossibilities
 
in Tan:aniA, Botswana, Sudar And in Prazil,
 



INTSOPRMIL COORDINATED RESEARCH
 
SUPPORT PROGRM -- GXtIr SORGIIUM/P-ARL MILLET 

Project No. XII UN 4
INSTITUTION: University of Nebraska 


PROJECT TITLE- Adarptation and yield stability in grain sorghum
 

PROJECT LEADER: Charles A. Francis 

COLLABORATORS: William M. Ross
 

Jerry D. Eastin 

PROJECT OBJECTIVES: 

1. Study the adaptation and yield stability of a range of grain
 

sorghum lines and hybrids under varied conditions.
 

2. 	 Determine which morphological or physiological traits are associated 
with yield stability. 

a3. Develop widely adapted populations for use as varieties and as 
genetic source for extracting lines, and
 

4. 	Test widely adapted lines, hybrids and populations in a range of
 

conditions in the temperate and tropical zones.
 

RESEARCH APPROACHES: 

1. 	A standard set of lines and hybrids will be grown in 6 locations in 
the U.S., locations which differ in temperature, rainfall, and 
photoperiod; different cultural conditions will be imposed such as 
density, planiing date, irrigation level, and type of land preparation.
 
Data will be collected on Dlant growth and development, as well
 
as final yield and yield components.
 

2. Correlations with yield and dry matter distribution will provide 
understanding of adaptation, and how best to select for this trait.
 

3. Broad hased populations will be planted in these same locations
 

and recrbined to produce new comhinatinns which are adapted across
 

sites.
 

4. 	'Testing sites will be used in the U.S. and in the tropics.
 

LINKAGE RELATIONS: 

This project relates closely to the NE projects in temerature and 
drouaht tolerance, grain fill, nitroqen use efficiency and
 
recurrent selection. There is potential linkanp with TX, KS and
 

The testing and irmlementation in
Mississippi State projects listed. 

the tropic4 is critical, and no soecific sites have been selected yet.
 

/ 



1NTS;ROUT 1.-Ci1ORDTNATED Hr.SrARCII
SUI,,OKT -	 (; \]N SOR(;II,;1I1I.A10, MI LI.ET'I'I I \H 

of Nebraska 	 Project No. XII UN 5
I.NSTITUTION: University 

Mineral clement CficinciLus and tolerances in sorghumPRO.TECT TTT..r: 
and mille:.
 

R. R. ClarkPRJO.FCT IEADER, 

PRO.WTL'r O1U ECTIVl S: 

Evaluate genotypic responses for efficiency and tolerance 
to
 

1. 

use of mineral el.ements
 uptake, translocation, accumulation, balance and 


in high, noral, deficient, and toxic root envrionments.
of plants grom-n 


on 
2. l ,termine th adnptnbility anti staiht'lity of genotypes grown 

sills with varied mineral stresses. 

3. Determine effcccs of environmental, production, and 
management
 

ot% up u.aike, and wsv of mineral tlv*inti1ts.Irxt.d LLun 

4. Determine the inheritance of mineral element efficiency and
 

toxicity tolerance traits.
 

RFSFA\CII APPROAC!ES AND WORK PLANS: 

Gcnotypes of diverse gentic backgrounds will be screened in
I. 


nutrient 	solutions and/or soils for differcnces in their ability to
 
using high,
absorb, crnnslocace, accumulate, and isc mineral elements 

normal, deficicnt, and toxic levels of particular mineral elements. 
concen-


Diffcrenccs 	in growth races, dry-matcer yields, mineral element 


plant parts, degree of visual stress symptoms, time for

rrations of 


dry

stress symptoms to appear, type of root systems, top:root ratios of 


weights and mineral clement contents, dry-matter produced per unit 
of
 

element, diitribution of mineral elements in various plant parts, 
and
 

with other elements will he determined.
interactions 

Plants will be evaluated for their adaptability and stability
2. 

rrow.n under varied mineral stresses in field and greenhouse exwhen 


Tbese will be conducted in cooperation with scientists in
Nriments. 

evaluate genotypes under a
 Ncbraska, and other states and countries to 


mineral stress conditions.
varicty or 

a: different moisture and3. Sorghum 	and millet will be grcron 

temperature 	conditions, and plants grown under various production 
and
 

to determine mineral element concentracions, conmanagement practices 


tents balances, and distribution of mineral elements.
 

C-cnotypes with high and low mineral element efficiencies and
4. 


toicity tolcrances.will be crossed in different combinations to deter

of mineral clement ,ccumnila-tions and usage and the
mi1iv 0hc i1iherttnco 
abilicy of these t=raits to b manipulated rtcne:icaly.
 

and plant brueding
LINKACL: 1i2,A7OnS E.iPIISZ7ED: Pnysiology, so.l fertilt~y 

(Texas, Arizona, Mississippi, Georgia, etc.) and countries
 

(India, last African countries, Algeria, ?rail, Colombia, Central
 

Amricn, Egypt, etc) where mineral stresAcs cin:.
 

in %taces 




:NTSORM.: COORDINATEW RESEARCH 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL M.LLET 

NSTTZC: University of Nebraska Project No. XII UN4 6 

pRcz,::Z. T.TLE: Ni:rogcn uptake in sorghum and millet 

P..CJECT LzAZER: Jerry W. haranville 

1. 	Identify sorghum and millet genotypes which are capable of producing
 
high rates of grovmth and good quality grain under limited N
 
f er-lity. 

2. 	Deter-mine the physiological mechanisms which allow genotypes to be
 

N efficient.
 

3. 	Measure the Interactions whicb occur between N metabolism and environ
mental parameters such as light, temperature, and water.
 

RESEARCH AP.RCACI'-ES A WORK PL;NS: 

1. initial screenings for N efficiency will be made on several sorghum
 
popul.ations and advanced breeding materials under low and high soil 
N levels using both field and nutrient solutions. 

2. 	Physiological processes such as root activity, translocation, and
 
photosynthesis - respiration -- N metabolism interactions will be
 

compared on N efficient vernus N inefficient types.
 

3. 	Morphological comparisons of root systems will be made.
 

4. 	 _"vixonmetal parameters such as water, temperature, and light regimes 
will be altered by variat-ion in field locations as well as use of 
greenhouse and grow-_h chambers. 

5. 	Genotypes will be closely evaluated for their performance under wide 
ranges of environmeantal variability with emphasis on yield and protein 
content. 



INT.SCF."L COORD.'IATED RESEAR 
SUPPO.. PROca -- GR.AN SORGCUM/PEARL ML.L 

1NS 	I.'.':ON: University of Nebraska Project No. X:: U 7 

PRCJECT TLZ: .ecurrent Selectiofn 
P~OJEZ7 ZAZ-"S: W. ,. Ross, C. 0. Gardner, and C. A. Francis 

PRW.ECT C5ZE=.TS: 

1. 	 .denti-. pa.nt breeding methods concerned with recurrent selecticn and 
useful afec4.ive developingoou.ation ir2ove=ent that will be and in 

cvu.ric s. 

2. 	Develop rndc---ting populations that possess at -ilbutes of high yield, 

desirable aqgrncic characteristics, pest relsi.3ance, and/or grain 

quality. 

3. 	 Identify superior ger.-plasm in these populations. 

RESEARC i APROAMiS MD WOF.K PLANS: 

1. Yield test base populations in the U.S. and overseas and identify those
 

useful for breeding work. 

2. 	 Initiate family selact-.i-n schemes, particularly S1 progeny testing, 

as a meaons of population inprove-ent. , Initiate tulti-tralt as well 

as single "-rai. selection. 

3. 	Evaluate other recurrent selection vethodoloqy such as topcrossal, 
test crosses of S's to lines, and possibly reciprocal recurrent 

selection. 

4. 	 Select in imp.-ovedcycles of populations and develop Inbred linca. 
Evaluate these Lnes alone or in hybrid ccazinatic-n2 as approriate. 

5. 	 Cooperate with disciplinas in --he develcprnt o! ncreanl.ng techn.ques 
for env - x- ental stress, plant nutriticn, pnit resistance, and grain 

qualfty. 

LINKAGE RX:CNS 'L'' 

Domest.cally with Arixona, Texas, and ).AnsaS internat.ionally with :C== 
and Ind-a; contacs exis: in Thailand, Philippines* Camroona, Sudn, and 

Brazil. 

http:ncreanl.ng
http:C5ZE=.TS


INTSOR.MIL-COORDINATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SCRGHU'I/PEARL MILLET 

INSTITT:O.N: University of Nebraska-Lin(.oln Project No. XII UN 8 

P.JEC TT7LE: Agricultura Climatology of Sorgnum/Millets
 

c"%3JE:7 Z 'R: R . .Ne iId
 

PRJCT OBJECT "",ES 

1. To describe the growing cycle of grain sorghum in terms of climatic re

c-,uirenents. Critical stages of plant development and c-itical levels of signif

ic.rt elements would be identified and discussed.
 

2 To c¢:-let. a cc:--arative climatological analyses of sorghum, growing
 
in th9 United States and other developed countries.
seasons ard regions 


3. To characterize anc categorize the climatic conditions in seasons and 

regions growing sorghum in ceveloping countries throughout the world. Emphasis 

would be placed cr, icentifying areas where sorghum is gorwn beyond the limits 
norr.ally consicered as suitable for strains adapted to the developed growing 
reg cns. 

4. Construct weather-crop models to predict the development and yield of
 
grain sor-hum.
 

RESEARCH APPRPZHES A.1D WRK PLA,,S:
 

An agroclimatic interpretation and integration of information in sorghum/ 

millet literature and anal)ses of phenological, production and climatic data 
from growing regions in the United States and other developed countries will be 

used to describe the growing cycle and constrict weather-crop models. Agro

climatic procedures will be developed to characterize, compare, categorize, list, 
map and otherwise delineate by computer information relative to climate and grain 

sorghum/millet for different regions of the world.
 



INTSORMIL-COOPD1tNATED RESEARCH 
SUPPORT PROGRAM! - PAI, SORSHUM/PEARL MILLET 

Project No. XII TAM 1 

INSTITUTlION: Texas A&M University
 

PROJECT TITLE: Plant Breeding and Genetics - Productivity 

PROJECT LEADER: F. R. Miller 

PROJECT O3JECT!VES:
 

1. Develop sorghums with wide adaptation and stable yields. 

2. Determine the involvementofphytohormones in the control of maturity, 
sex expression, height, root development, tillering, and other growth responses 
related to yield. 

3. Determine the effects of night temperatures on sorghum growth. 

4. Determine the relationship between yield and photosynthetic activity.
 

RESEARCH APPROACHES AND "ORK PLANS: 

1. Materials from the integrated sorghum improvement program will be
 
evaluated for adaptation at key international and domestic locations. Relation-. 
ships of maturity, height, grain yield and comronents of yield will be established. 
Base temperature differences will be correlated uith agronomic traits.

2. The twelve sorghum maturity genotypes will be grown under non
synchronous photo and ther.periods to determine the interactions of daylengTh 
and temperature on growth and develo-,ent and hor,..one levels. These and other 
genotypes will be used to isolate and purify sufficient quantities of ABA
 

and IAA to allow identification by gas chrornotography-mass spectroc-rtry.
 

3. Physiological studies will be made on sorghums known to respond to
 
conditions to determine the effects of night temoeraturetemperate and tropica , 

on growth pararteters through night-time temperatures control chambers. 

4. Sorght.ms which have different components of yield will be used to
 
determine the association betveen yield and photosynthetic activity. Non
senescencing sorghums with different oanicle characteristics will be evaluated
 

to population
for the interaction of seed size and seed number and which responds 
pressure most severely. 

LINKAGE RELATIONS E,' PHASIZEO: Plant breeding, -,)'Aology and pest control programs 
in Texas anc similar programs at University of Nebraska, Kansas, Arizona and 
Georgia, as well as testing and evaluations in Mexico, Guatemala, India, Sudan 
Tanzania, Ethiopia, Egypt and Upoer Volta will be used as collaborators. 



INTISOR..'ML-COORDi NATE D RESEARCH
 

SUPPORT PROGPikM - GRAIN SORGHUMI/PEAR. MILLET
 

Project No. XII TAiINSTrTUTrON: Texas A&M University 

PROJECT TITLE: Breeding for Insect Resistance 

PROJECT LEACER: Jerry W. Johnson
 

PROJECT OBJECTIV'ES: 

1. Obtain germplasm to be evaluated for resistance to the sorghum midge, 

grenbug, corn leaf aphid, and Banks grass mite. 

2. Determine the inheritance of insect resis.tance. 

3. Develop and release high yielding, agronomically improved sorghum 

resistant to selected insects. 

RESEARCH APPROACHES AND WORK PLANS: 

1. Grow replicated tests of sorghums that have been identified by the
 

entomology component of INTSORIL as possessing resistance to the target 

arthropod pests and evaluate for agronomic potential. 

2. Select entries with the =ost desirable combination of resistance and
 

agronomic potential for crossing to agronomically elite lines, and for inter

cross i ng. 

3. Use standard breeding techniques to incorporate resistance into improved 

types and to improve resistance levels. 

Inheritance studies will be conducted using Fl , F2, and F3 generations.4. 

LINKAGE RELATIONS EMPHASIZED: Domestically, USDA in Georgia and Oklahotra and 

Mississippi State University. International, R. A. Borgonovi and J. M. Waquil 

(EIRAPA - Brazil); Vartan Guirogossian (ICRISAT - Mexico); Albert Plant (ICTA -
C. Davis and Lee House (ICRISAT.-
Guatemala); Don Kidman (CID - Bolivia); J. 


India); and J. A. Frawd (ICRISAT - Upper Volta).
 



INTSORMIL-COORDINATED RESEARCH
 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Texas Agricultural Experiment Station, Texas A&M University
 

PROJECT TITLE: Efficient Nutrient Use Project No. XII TAM 4
 

PROJECT LEADER: Arthur B. Onken
 

PROJECT OSJECTIVES:
 

1. 'Identify and define potential sources of more efficient plant
 

nutrient extraction and/or utilization in sorghum.
 

2. Develop agronomically elite sorghums with improved nutrient use
 

efficiencies.
 

3. Develop new methods for determining nutrient use efficiencies and
 

study responsible mechanisms when appropriate.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Diverse genotypes of grain sorghum will be obtained from the breed

ing programs at*Lubbock, Texas and grown in nutrient and soil culture in
 

greenhouse studies for N, P, and Fe use efficiencies along with suscepti
bility to Al toxicity.
 

2. Genotypes to be screened first will be those that have been shown
 

to have promise in LDC's from research conducted under AID Contract No.
 

AID/ta-c-1384 as well as selected converted lines of diverse genetic back
grounds.
 

3. Crosses will be made among lines to make a preliminary assessment
 

of heritability. Evaluation and selection of improved types will be made
 

in soil and solution culture. Verification of selections will be made in
 

the progeny of improved lines under field and solution culture.
 

Standard breeding technique (including random mated populations)
4. 

will be utilized in improving nutrient use efficient materials.
 

5. Mechanisms of nutrient use efficiency (e.g. reductant release,
 

root configuration) will be studied as necessary for screening procedure
 

modifications and/or inheritance studies.
 

LINKAGE RELATIONS FMPHASIZED:
 

Domestically, plant breeding and soil fertility programs of the Texas
 

Agricultural Experiment Station, Texas AIM University and the University
 
Also in Venezuela.
of Nebraska. In LDC's, Upper Volta and Mali. 




JNrSORtIIL-COORDINATED RESEARCH
 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

INSTITUTION: Texas A&M University Project No. XII TAM 5 

PROJO.CT TITLE: Other Environment-al Stresses 

PROJECT LEACER: Pa-e V;.Mcrgan 

PROJECT C JECTIVES: 

1. 	Determine the range of genotypic variability for characteristics which 
contribute to heat and drought resistance. 

2. 	 Define environr,ent-l conditions where these characteristics may contribute 
to superior perform nces. 

3. 	 Screen cultivars for adaptation to low soil moisture, high tolerance to 
temperature and moisture stress during panicle development, flowering, 
and grain development. 

4. Develop superior agronomic types with tolerances to these stresses.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. 	Greenhouse and controlled environment studies will be conducted to define
 
effects of high temperature and drought stress with laboratory estimate
 
of heat and desiccation tolerance.
 

2. 	Field experim'ents will be conducted t evaluate heat tolerance, desiccation
 
tolerance and leaf wax content.
 

3. 	Root Vrowth rates among genotypes will be measured to identify genetic
 
capacity for rapid root growth.
 

4. 	Hor-one analysis of xylem exudate will be conducted as a first step in
 
studies on effects of drought stress on performance of sorghum. 

5. 	Field nurseries will be planted at Terple, Chillicothe, Big Spring,
 
Lubbock, and Halfway to screen germplasm under field stress conditions
 
to identify )ines with va, ous types of stress tolerance.
 

6. Plant breeding nurseries and tests for stress tolerance evaluation and
 

selection. 

7. Select superior plants in nurseries and take notes on stress traits.
 

LINK4GE RELAT!ONS FMPHASIZED:
 

All work the first year will be within the Texas Agricultural Experiment
 
St-icn. Linkages will be established with Nebraska, Arizona, and ICRISAT
 
physiologists for future work. 

http:PROJO.CT


INTSORMIL-COORD INATED RESEARCH 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

INSTITUTION: Texas AAM University 	 Project No. XII TAM 6 

PROJECT TITLE: Reproductive Systems
 

PROJECT LEACER: K. F. Schertz.
 

PROJECT C'JECT!VES: 

1. Identify lines with superior reproductive characteristics including obligate
 
apomixis and new cytoplasmic sterility systems.
 

2. 	Achieve anther culture and obtain haploid and homozygous diploid plants.
 

RESEARCH APPROACHES ANO WORK PLANS:
 

1. 	Identify lines with superior reproductive characterist' i among newly intro
duced and current germplasm by observations of morpholc ical and cytological
 
characteristics.
 

2. 	 Identify stages of in vitro sorghum microspore development in order to 
clarify in vitro responses of microspores to culture conditions-which
 
could lead to androgenesis and whole plant formation.
 

LINKAGE RELATIONS EMPHASIZED: 

Collaborative research will be developed with ersonnel at the Univeristy of
 
Florida to identify differences among lines in mitochondrial DNA. Collaboraticn
 
will be established with the University of Nebraska and with Puerto Rico to
 
determine field response of lines with different cytoplasms. ICRISAT personnel
 
.will cooperate in locating and collecting grassy types. Collaboration with
 
personnel involved with the sorghum conversion program will identify genotypes
 
to be used in anther culture.
 



INTSOR.MIL-COORDINATED RESEARCH
 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Texas A&M University Project No. XII TAM 7 

PROJECT TITLE: Identification, evaluation, and implementation of effective 
systems for c.:ntrolling diseases or pathogens in sorghum 
and millet. (Host Plant--Resstance)' 

PROJECT LEADER: Richard A. Frederiksen 

PROJECT OBJECTIVES: 

1. 	Identify, catalogue, and evaluate sources of disease resistance in 
sorghum and millet. 

2. 	Develop effective screening techniques for detection and incorporation
 
by breeding of superior plant resistance levels.
 

3. 	Study disease etiology.
 

RESEARCH APPROACiES A;D WORK PLANS:
 

Sorghum entries will be evaluated under-field and controlled conditions for
 
their reaction to major diseases, particularly downy mildew, head smut,
 
maize dwarf mosaicstalk rot and anthracnose. Lines with high levels of
 
resistance will be advanced tu the "All Qisease and Insect Nursery" (ADIN)
 
for evaluation under a wide range of hostile environments.
 

Sources of host resistance will be-ued as screens for the evaluation of
 
pathogens and variability. For example, the Uniform Head Smut Nursery,
 
the 	Internation Sorghum Downy Mildew Nursery, and the Interntional
 
Sorghum Anthracnose Virulence Nursery all have demonstrated the importance
 
of pathogen variations. Steps will be taken to improve efficiency in
 
evaluation of host resistance.
 

LINKAGE RELATIONS EMPHASIZED:
 

Do.vstically with Texas workers, Mississippi State Improverent Program;
 
internationally with ICRISAT and by cooperative development of the monitor
ing and screening nurseries in locations where a) they are requested, b)
 
they can effectively evaluate host resistance levels, and c) be used to
 
monitor pathogen variability.
 



INTSORMNIL-COORDINATED RESEARCH
 
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Texas A&M,University Project No. XII TAM 8 

PROJECT TITLE: Identification, evaluation, and implementation of effective 
systems for controlling diseases or pathogens in sorghum 
and millet. (Cultural Control) 

PROJECT LEAOER: Gary Odvody 

PROJECT CBJECTIVES: 

1. 	Explore the use of cultural, chemical, and biological control measures
 
as an adjunct to control by disease resistance.
 

RESEARCH APPROACHES AND WORK PLANS:
 

Studies will be conduct'ed to determine the ecology of major pathogens of 
sorghum ind millet including those presently causing endemic and eoldemic 
diseases in the U.S. and exotic pathogens of potential quarantine signifi
cance. Emphasis will be placed on studies of major soil-borne pathogens 
investigating host and environmental factors related to disease incidence 
and development. Results of these studies will be utilized to develop 
indicated biological, cultural, and chemical controls. The involvement 
of key LOC scientists in cooperative studies will enhance the development 
of disease controls and facilitate their.acceptance and i.plementation In 
cooperating countries. 

LINKAGE RELATIONS EPHASTZED: 

Collaboration among plant pathologists, zgroncmlsts, and entonologists 
developing integrated control approaches, particularly in Texas and Mexico. 
Selected aspects of the work will need to be done by LDC scientists to 
evaluate differences among models, i.e. similar experil.ents for control 
of charcoal rot or domiy mildew could be carried out in Malt, India, and 
Texas.
 



INTSORM IL-COORDINATED RESEARCH 
SUPPORT PROGRXA - GRAIN SORGHUM/PEARL MILLET 

INSTITUTION: 	 Texas A&M University Project No. XII TAM 9 

PROJECT TITLE: 	 Identification, evaluation, and implementation of effective
 
syste,=s for ccntrolling diseases or pathogens in sorghum
 
and millet. (Diagnostic Syste.s)
 

PROJECT LEADER: 	 Robert W. Toler
 

PROJECT C5JECTIVES:
 

I. Develop critical disease diagnostic systems.
 

RESEARCN APPRCAC'ES AND 'tCRKPLANS:
 

1. Make a collection of sorghum ger,.plasm that shows differential
 
reactions to diffe-ent viruses and to strains of viruses that
 
attack sorghum. To determine specific reactions and develop
 
a collection to aid in sorghum virus and strain diagnosis.
 

2. Build an anti-serum bank for sorghtum viruses to use with
 
serologically specific electrcn microscopy for sorghum virus
 
disease diagnosis.
 

3. Determine if pinwheel inclusions can be used as a diagnosistic
 
tool in identification of maize dwarf mosaic virus and sugarcane
 
mosaic virus strains.
 

LINKAGE RELATIONS E,PHAS!ZED:
 

With LDC virologists and pathologists by joint participation in developing
 
the International SOrghum Virj, Nursery.
 



INTSORMIL-COORO INATED RESEARCH
 
SUPPORT PROGRAI - Grain Sorghum/Pearl Millet
 

INSTITUTICN: Texas ALM University Project No. XII TA14 10 

PROJECT T'TLE: Identificaticn, evaluation, and implementation of effective 
systems for controlling diseases or pathogens in sorghum 
and millet. (Modes of Resistance) 

PROJECT LEACdE: jeweus Craig 

PROJECT CBJECT!VS:
 

1. 	Deternine mode of disease resistance and inheritance of resistance.
 

2. 	Evaluate genetic variability in plant pathogens.
 

RESEARCH APPRCACXMES AND WORK PL.'-1S: 

1. 	Sorghum cultivars hcmogenous or nearly homogenous for resistance and
 
susceptibility to important pathogens will be identified, inoculated,
 
and observed for host-parasite interactions to determine how, when,
 
and where disease resistance is expressed.
 

The sorghum cultivars will be used as parental lines for the Fl, F2,
 
F3, and backcross populations needed t determine the mode of inheri
tance of disease resistance.
 

2. 	The genetic variability for virulence in sorghum pathogens will be
 
evaluated in field nurseries containing collections of the kncwn
 
resistant genotypes. The nurseries will be sited over a range of
 
envirornments and will be moznitored for abnormal reactions to pathogens.
 
In addition, samples of patnogens will be collected frcm various
 
locations and tested for virulence to resistant sorghum lines under
 
controlled conditions in the greenhouse.
 

LINKAGE RELAT!0NrS £H,,SZED
 

In cooperaticn with Or. Ga-y Odvody, Texas A&M Agricultural Experiment
 
Station, Corpus Christi, Texas.
 



RESEARCHINTSO.MIZ-COORDINATED 
SUPPORT PRCGR.AM- GRAIN SORGHUM/PEARL MILLET 

Project 	No. X1I TAHU 11 
LNSTITUT!OX: Texas ASM University 

PROJECT 7!T=Z: 	Development and evaluation of systems for controlling insect 

pests of sorghum by integration of resistant varieties, cultural 

manipulation and biological control. 

PROJECT 	LEAD-R: George L. Teetes
 

?ROJECT 	 OBJSCWUV-S: 

To identify and evaluate sorghums resistant to the sorghum midge,

1. 


corn earworm and Banks grass mite;
 greenbug, corn leaf aphid, sorghum webuorm, 


determine resistance mechanisms; investigate plant-pest ecological responses,
 

and determine economic injury levels.
 

AND WORK PL.NS:RESEARCH APPROACHES 

Selected sorghum introductions as they become available, 
and appropriate


1. 

converted and partially converted exotic lines from 

the sorghum breeding program
 

will be screened for insect and mite resistance.
 

screen for resistanceused to2. Greenhouse 	screening trials will be 

if 	dependable techniques are available or can be 
developed.
 

Field screening trials will be made at multiple 
geographic areas for testing


3. 

insect infestation.
under natural conditions and 


of pest densities that develop
4. Resistance 	will be evaluated on the basis 

on plants and/or the response of plants to pest feeding and response of pests to
 

plants.
 

Ecological effects of insect resistance sorghums 
on pest and natural
 

5. 

enemy population dynamics will be studied
 

and subsequentwill be 	compared to plant damage
6. Pest population densities 

deter=ine economic injury levels of susceptible 
and resistant sorghums.


yield to 

State U., Oklahoma 
LINKAGE 	 REA.TIONS E!J'ASIt- Domestically, Mississippi 

USDA, SEA, FR, Tifton, Georgia. In LDC's, IARI.A', and country
State U., 

programs in Africa, Asia, Central and South America.
 

http:PRCGR.AM


I .'SORMIL-COORDINAThDRESV\RCH
 
SUPPORT PROGR.AM-GRAIN SORChMt/PEARL MILLET
 

Project No. XII TAM 12
 
Texas A&'1 University
TNSTTMr'1OM: 


Development and evaluation of systems for controlling 
insect
 

PROJECT TITLE: 

pests of sorghuL by integration of resistant varieties,
 

(Bio Control)
cultural =anipulation and biological control. 


PROJECT LEADER: Frank E. Gilstrap
 

PROJECT OSJEz-mtS: 

1. To identify and evaluate indigenous and/or exotic 
natural enemies
 

of sorghum midge, greenbug, Banks grass mite, 
and several lepidopterous pest
 

species as potential control agcnts.
 

PLk'IS:
RESEARCH AFROCACES AND WORK 

By field studies, survey, identify and determine 
host, host plant,


1. 

and cc=poral plienologies of existing natural enemies 

of aphids and sorgh
 

midge attacking sorgh= in ecclogically unique sorghum 
producing areas of
 

Texas. 
2. By literature search, determine the diversity, geographic 

distri

bution, and host plant affinities of natural enemies of sorghum-infesting
 

aphid species and sorghum midge from other sorghum 
producing regions of the
 

world.
 
Introduce, study. release, establish, and evaluate 

exotic natural
 
3. 


enemies of aphid species attacking sorghum.
 

Initiatc working rclationships and informational 
exchanges with
 

4. 

in key sorgh= producing countries of the world.
 

invesLigator 


E!nk .4 SIZ-': Domestically- Oklahcma State tUniversity,

LTh.-,CE 
 In LDC's -country

'University of Missouri, USDA-AR at Nevark. Delaware. 


programs in Africa, Asia, and Central and South j~merica.
 



I'WTSOR.IL-COORDTNA-EED RESEARCH
 

SUPPORT ?RO%-,A.M- GRAIN SORCHMI/ PEARL KILL= 

Proiect No. XII TA- 13
INSTIL TIO :N Tecxas A&M University 

for controllin; insect
PROJ!CT T!TT.E: Dcvclopnenr and evaluation of systf--.s 


pests of sorghu= by inegraticn of r-sist-ant varieties,
 
(Bio Syste.,s)
cultural =npulacion and biological control. 


PROJECT L-ADER: George L. Teetes
 

PROJECT oBJECT--I'-S:
 

1. To determine the biology,* syst.atics, behavior and seasonal abundance prof'
 

of sorghu'- insect ;ests and associated predators and parasites as support tactics
 

in pest control schemes.
 

RESEARCH ,?PR0AC-S AND- "ORR ?LNS: 

1. Classical techniques for studying the biology of sorghum pests and 

their associated parasites will be used, including laboratory, greenhouse, 
and/or 

field studies.
 

dete=ine effects of various en.irc.ental factors2. Efforts will be made to 
cn natality and cortalit7 of arthropods asscciated with sc.htum. 

both temporal and spatial and abundance of insects
3. The distribution 

in rclation to crcp Srowing season will bc studied in the field.
 

the inception, duration and termination of diapause
4. Factors influencing 

will be studied in field and laboratory e.peri-encs.
 

5. The lmowledge gathered on the biological attribute' of sirghum insect 

take advantzg- of various crop-cultural manipulation
pests will then be applied to 

tactics tha: would tcnd to supprass pest density and d~age.
 

LIN.,%CE RLTIOC'1 7'""HZA--D Dcomesticaily, Oklahoma State U., 1iississilpi State
 

U. and USDA, S.A, F.J at Tifton, Geor-ia. In LDC's, ICRISAT, Brazil and Central
 

America.
 



cCo:~g£C0 y~:. o-d t~vZ~.ua~Ofof%:!T:.e:Dvopment 	 m~nipp~~i 	 va'.;It~U~aI
o! og'u by inzeg~rtOl o c..~~' 

.- HarrisPrCitect Leadt: Karry 

plant intera:t:Ions C!
 
definie the insect-pathorcn-hostTo better?roie,:. Obetives: 

insezt-borne pa:ho~ens of' sor-hum.
 

%JR- PLAIS:RC'C ES AND
R --S Cj AT-? 

utI?; -ellu" pn. and
aind m~onitored 

..a.1z zphid species W,2 be szmplzd 


surctiun CTrapS.
 

be used to identify vect:s (part
eperinen~s willI 

t.a':7iso 	 zs eteZ. Ba-sic 	 nechan.'sn3to describe rranM-Issofl 
icularly aphiids and lefhoppern) 

and 


rnoncircullai'Ce.
circulative or 

in their
ierue 


of maize chlorotic d-.arf! virus (MD)and ota 
3. The fat~e 	 C'..ZA and~ SIM

clectron rmLcrovcopy,will1 be studicld.-?
aphild or lczfhopper v-c:ors 
techniques. 

-1~~ 3ttsO~
in virusbelinvtor

4. Thc rcl~e c! in~entionflCesCtiof 
techniq%;s.

using a:tificial and caruzal feedin; 

and Inahopper

the fced~ng appnrzzuses of 

aphid1 

5. 	 The ultrastru:-.res of 

scann~ing and transmiztion l :roun 
utinS conventiOnAlbe :udied%~ec.o-rs w-'I 


Crosopcal p:ocedutes

county proprRms in Af:ic, And 
In LDC's, ICP.ISA-,,AZ and 'Noute:, OHi.Tucson, 

nd South Arjcz.C%0Cent:al 





IfTTSORMIL-CCCRD:!ATED RESEARCH
 
SUPPORT PROGRA.I-GPAUIN SORGHU/PEARL ,ILLE
 

PROJECT IO. XII TAM 16
INSTITUTOtt: Texas AAM University 


PROJECT LEA1ER: Charles W. Wendt
 

"PROJECT TITLE: Meterolcgical Adaptation - Suboptimal Soil Moisture 

PROJECT O2JECTIVES:
 

1. Identify and define grain sorghum cultivirs which have the prten
 

tial to be tolerant to sub-optimal moisture conditions in different soil
 

types.
 

2. Determine the usefulness of soil moisture depletion patterns and
 

plant sugars as methods for screening for sub-optimal moisture conditions.
 

3. Development of agroncmically elite grain sorghum with improved
 

tolerance to sub-optimal moisture conditions.
 

RESEARCH APPROACHES A:L3 'CRK P'AS:
 

1. Sites with clay loam, loam, and loamy fine sand or fine sandy loam
 

soils will be seiected and characterized as to their physical and chemical
 

properties.
 

2. A rainout shelter will be constructed at the loam soil site. The
 

shelter will be used-t--assure-conditions to evaluate the influence of
 

group of diverse genotypes.
early stress on a 


3. Advanced breeding materials frcm the existing Texas A.&M University
 

plant breeding proSr-m will be evaluated in the early research efforts.
 
as they become
Adc'itional cultivars will be incorporated for evaluation 


awilable trcm the program.
 

to
4. Soil water depletion and plant sugirs will be evaluated as 


their potential for screening cultivars under sub-optinr.l conditions.
 

5. Plants will be harvested and analyzed periodically to determ4ne
 
soil and climate conditions.
the responses of the different cultivars to 


to estma.e potential evapo6. Climate measurvrments will be used 

transpiration.
 

LINKAGE REAT''S EAS'E: 

Oorestlc3lly, plant - lading and physiololy programs at Texas ,, Uni, 

Aimary Interest is Africa, more specifically, the

versity. In LDC's, the 

Sudan.
 

i 



INTSORMIL-CCORDI NATED RzSEAPCH
 

SUPPORT PROGRAM - GPUAI SOR&UM/PEARL MILLET
 

INSTITUTION: Florida A& 
University 
 Project No. XII FAY,1
 

PROJECT TITLE: 
 Development and Field Testing of Acceptable Sorghum/Millet
 
Foods and Recipes
 

PRCJET LEADER: Hettv Deane Banatte
 

PROJECT O6JECTIVES:
 

1. Establish cooperation and _inkaoes
with other research institutes and
 
with LDC agencies in selected countries of the Caribbean.
 

2. 
Design, pre-test, utilize and evaluate a survey system for identifica
tion of food habits and attitudes.
 

3. Develop and test low-cost, nutritious acceptable foods and recipes based
 
on grain sorohum and pearl millet.
 

4. 
Assist in development of LDC foods research capabilities.
 

5. 
Desion and execute non-formal education programs to improve food prepara,
 
tion skills and knowledge of nutrition.
 

RESEARCH APPROACHES AND WORK PLANS: 
.....
 

1. Visits will be made to other universities with related work and to
Caribbean countries where sorghum and millet are potentially useful food crops.
 

2. Nutrition surveys will be designed And carried out in selected target
countries. Full 
use will 
be rmade of surveys previously conducted by local and
 
international agencies.
 

3. 
If needed, a food habit study will be carried out in target countries.
 

4. 
Recipes and food products will be developed and tested in the target

population, in cooperation with local 
agen:ies. 

LI.AGE R7LT1TIONS EMAPHS ZED: 

Domestically, with Mississippi State University. In Caribbean, initially,

with Haiti.
 



I NTSOPR L-COORDI ;ATED RESEARCH 

SUPPORT PROGRA. - GPUIti SORGHUM/PEARL MILLET 
INSTITUTION: 
 Kansas State University 
 Project No. XII KSU I
 
PROJECT TITLE: 
 Pearl Millet Improvement Program 

*PRCJECT LEADER: K. D. Stegmeier, F. L. Barnett, Tom L. Harvey 

PCJEZT O,"1ECTi V-

I. To develop wi4eyv adapted pearl mile.t germ plasm, with special emphasis
on early maturity, cood seed size and seed setting, and high nutritional quality.
 

2. To stucy :ne inheritance of .,ajor arain quality characteristics, high
establishrent capacity and insect resistance.
 
3. To evaluaze m trials developed in this program under a wide range of
 

environ-erts, inclIdin 
 thcse of developing countries.
 

RESEARC APPROACHES AD WORK PLANS:
 

1. Population improverment will be conducted on several random-matino, mrassselected pcpulations and one 
special population undergoing selection for early
maturity anc dwarf stature. 

2. Development of inbred lines and hybrids, from advanced populations,will be carried out. In the first year, about 200 F1 hybrids have been performance
tes ted, and a larger nu:ber will be tested in 1980. 

0. Screening of selected r,aterials for desirable nutritional, agronomic,
and pest 2sistance traits will be conoucted by interdepartmental cooperation.
 

4. Materials surveyin; advanzed selection will be made available to 
ICRISAT
anZ L3 
 research agencies, for coordinated testing in a 
wide range of environments.
 

wtr, Texas A&;: University andit~erested in other research institutionspear' millet. In developing countries, with ICRISAT and with:oun:ries havirg s gnificant pearl millet research programs.
 



INTSORMIL-COORDINATED RESEARCH
 

SUPPORT PROGPRAM - GRAIN SORGHUM/PEARL MILLET
 

Uriversity Project No. XII KSU 2 

PROJECT TTLE: Pnysiolocical and Oevelopmental processes adversely aff
environmental stresses. 

ected by 

PRJ- ET LEA-.: Edward T. Kanemasu 

INSTIT Lr1ON: Kansas State 

0RCJE'7 OSJECT!VES:
 

I. DetemrTine mi:ro:limate of the crop canopy under various environmental 
stresses im.Tset b%' cultural and tillage practices (residue manaeement, tillage,
rotatiors, piant populations). 

2. Deterine the nature and quantification of changes in physiological

and deveiopmrental prccesses occurring under different stressed conditions.
 

3. Correlate these changes with microclimatic effects and with variations
 

in grain yield. 

RESEARCH ADPROLCHES AN;D WORK PLANS: 

1. In this first year of research, microclimate of the crop canopy will
 
be .,ni tcred continuously and recorded in relation to various measures of crop
cieveoprrn" 'rowth stare, leaf area, tillers and yield components). 

2. The above irforriation will be analyzed and correlated to determine
 
(a) the influence of environmental stress on expression of 

yield components; 
(b) the effective of microclinate on rate and expression of
 

plant developm_nt, and
 
(C) grohth stages when expression of yield components are 

determi ned. 

LINYKA. r -, ,

Domes:icNllv witL ctier KSU projects and with University of Nebraska. 
in LZ'. wh 1CRIS;, (linkages well established) and eventually with 
selected courtry cooperators. 





INTSORMIL-COORDI NATED RESEARCH
 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 
INSTITUTION: Kansas State 
University Project No. XII KSU 4
 
PROJECT TITLE: 
 Storage and Preservation of Pearl Millet 

PROJECT LEADEPS: 
Robert B. Mills, John R. Pedersen
 

PROJECT OBJECTIVES:
 

I. Determine the extent of insect and mold problems in stored millet

grain, under actual LDC conditions.
 

2. Determine spe:ies, relative abundance and damage levels of stored-grain
insects and molds. 

3. Evaluate LDC storage facilities and techniques, and design improvements

where appropriate. 

4. Evaluate available local insect control methods for economy and effectivenes
determine if different methods used in developed countries are practical 
in LDC's.
 
5. Conduct laboratory research on susceptibility of a wide range of millet
 

types to insect damage. 
6. Evaluate relationship of threshing and handling damage to storage
 

losses.
 

7. Train LDC personnel in storage technology and research,
 

RESEARCH APPOA:HES A'? WORK PLANS:
 

1. Projt'-t personne2l will visit selected millet-produclng areas to study

inse:t anL n'.cd prevalence 
and damage in actual storage situations.
 

2. Qu;!ity and potentil for improvement of local storage structures will
 
be evaluated. 

3. Where appropriate, improved storage structures and metho will be 
demonstrate.' in ccoperation with local personnel. 

4. Local varieties along withof rillet, improved types, hill b evaluated 
in LDC's and the U.S. for toreaction different meolds and insects. 

5. Pa-ticulr a-tention will be pAid tc the potential for mycotoxin formation

(and ts1 prevrntion; in s.orcd millet 
rairn. 

6. Loctl SborIr-Course training in storaoe studie bearid mrthods will 
Conducted in L s.
 

7. Selected LD: peronnul will be trained at KStJ, through intensive
Short course: and degree work.. 

LINKAGE RELATIONS EP HA7ZiD): ICRISAT and LDC country institution- as selOCted. 



W]TSORMIL.COORDINATED RESEARCH
 
S.SUPPORT- PROGRAM'. GRIN SORGiUi/PEARL' MILLET..
 

ISTITUTION: Kansas State University 
 'Project No. X11 KSU 5 
PROJECT TITLE: Nutritional Quality of Pearl Millet
 

PROJECT LEADERS: R. Carl Heseney, E. Varriano-Marston
 

PROJECT OBJECTIVES:
 

1. Determine how pearl millet (and sorghum) are prepared and consumed intraditional foods; also determine local opinion as to characteristics of high quality
grain. 

2. Devise standardized laboratory procedures to prepare and test quality of
traditional food products.
 

3. Evaluate and identify breeding lines of milet (and sorghum) with Improved

nutritional quality.
 

4. Determine chemical components and physical characteristics of pearl milletgrain which may reduce digestibility or nutrient availability, or interfere withend-use food quality of the grain. 
S. Develop fundamental knowledge of the properties of various quality-relatedchemical components of sorghum and millet grain. 

RESEARCH APPRO SAND WORK PLANS: 
1. Traditional processing of millet and sorghum grain for human food will be
studied on-site in selected, collaborating LDC s Samples of good and poor
quality grain will be obtained locally.
 
2. Samples thus obtained will be studied and characterized inthe laboratory,defining those chemical and physical propets which determine functional quality.This information will be used to develop simple quality-screening tests. 
3. Pearl millet grain w11l be characterized for variability in di gestbi11 ty,and for genetic differences in proteins and amino acid distributions. Rat feedingstudies will be conducted on traditional food products." Enzme digestion. techniquesand scanning electron microscopy will be used to determine Ifbarriers exist toenzymatic action, 

4. Nutrient c siion and availability will be determined by chemical andbiological assa on whole grain and the various milled fractions of processedwVplsons st_ a o1yfsfet"a u. teurmine the effect of different groin types and• an nurlt~oi gl~ e n 
S. 
 Carbohydrates will be characteried, particularly with regard to enzymatichydrolysis. Staling of milleVsorghum chappaties and Si will11 be studied* Pentasanswill be evaluated for amount and type. 

1M ~RL!1D1ONSIU-fj aSMIZ: Domestically with other participants studying, In LOCst Initally wth ICRISAT and Sudant laterwith other countries including Upper Volta and Senegal., 





- INTORMILMCOORDIHATED RESEARCHSUPPORT PROGRAM- GRAIN SORGHU/PEARL MILLET 

INSTITUTION: University of Kentucky 
 PrO.ect NO, XII UK 1PROJECT TITLE: Sociocultural Constraints inthe Production and Composition 
of Grain Sorghum and Pearl Millet 

PRU4CIPAL INVESTIG.TOR: 
C. Milton Coughenour
 

PROJECT OBJECTIVES:
 

I. To define the sociocultural Complex In major production and consumingareas, including farming strategies, distribution and marketing patterns, andconsumption variables. 

2, To Identify the processes and limitations in coamunications betweenscientists dealing with sorghum and pearl millet. 
3, To Identify educationalevaluate linkages between scientists and farmers toprogram for dissemination'o4cientitfic knowledge and information,
and to develop more effective dissemination programs.
 

RESEARCH APP OAC 
 DDS PLAS: 
1. 04tirt survey. This survey will utflize cross-cultural methods tolook at soclocultural correlates of sorghum/mfllet production in societiesaround the world. This study is expected to enable researchers to make a prelIminarY identification of the most important sociocultural factors associated
with sorghum and millet production. 
 Specific regional differences also arelikely to be identified.
 
2. c vI n o cl lludes. 
These studies will be conductedin at least two P aring regions of the-sorghum/millet production belt inAfrica, and possibly elsewhere (India?)s 
 Intomtion on farming and consumtion
System will be obtained by direct field work with farmrs, family meomers andother relevant groups. 

3. Std gf-mar hstru and alby Interview$ with ag tin Research will be conducted.c ura researchers a a nistrators at ICRISAT and inselected research institutions In countries participating in coordinatedinterrational @3/PH researc Data will be gathered on backgrounds of the researchers,their pe reptlons of cultivator's needs, their-definitions and organization ofresearich, tirresearch goals, and thesirrelations with other institutions andScientists. Dat oblied in this study will then be correlated with data fromother pie of the research and with other information, to ssssearch workers' awareness of cultivators' needs and problelm, 
a) the re

and b) the ap.propriateneass of research products to needs of the rural population,
oc4. Field studies If59mIn/at onlknow1odoe utl1Izati9 nlny. Inselectedjras 
oats WI oblneo on sourcesivalue perceptions, anqcflannels Of informlation,and eXPIctofns of change agentsliminary work will n1 their clients. Prl.done to prepare for field investlgati ons disiononprocessest educational program and learning styles, Thelitter studies are -to bfe further developedr lateor in the, prqJect. 





INTSORMI L-COORDI NATED RESEARCH 

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET 

INST:T"IFION: Mississippi State University Project No. XII MSU 

PROJECT TITLE: Crop Protection and Pest Management 

PROJ"T LEADER: Lynn M. Gourley 

PR,3JECT 05JECT:VES: 

Identify sorghum aenotypes with resistance to midge and fall army
womn and identify mecnanisms of resistance.
 

tne
2. Deternine etiologies of the sorghum F. moniliforme disease complex
 
and sorghum grain molds.
 

5. Incorporate factors for resistance to midge fall 
armyworm, Fusarium,

grain mcid and leaf disease pathogens into elite U.S. and LDC lines.
 

4. Conduct inheritance studies ,n multiple sources of resistance to sorghum
 
insect and disease pests endemic to Mississippi.
 
RESEARCH APPROAr7S *P
 

1. Develop techniques for innoculating developing sorghum grain with fungi. 
Evaluate Seed borne p!:.hogen effects on seed viability and stand establishment.
 

2. Obtain 65 grain mold resistant sorghums from ICRISAT plus segragating

populations and test with domestic genotypes. 
 Select and further evaluate in
 

LDC" and the U.S.
 

3. !nitlate inheritance studies on etiology and epidemiology of diseases
 
and on sechanis.s of insect resistances.
 

LIN'KAGE RELAIO'S EMPHtAS!ZED: Internationally, IlCRISAT and selected sites. 
Does9 TY7-Tk-T---7Foqia 





INTSORT.L-COORDINATED RESEARCH
 

SUPPORT PROGKRA.". - GRAIN SORGHUM/PEARL MILLET
 

--TIu: ON: 
University of Nebraska-Lincoln 
 Project No. X1I UN I 
PR j- T TTL: Evaluation and Devec;...en:. of Sorghwn: Geroplasm for Arid Land
 

icul .ure.
 

PROECTL" 
C. Y. Sullivan 

l. To define :hysioloci cal characteristics which are affected most by drought
stress, and identify both tolerance and avoidan 
 e-chan-isms which may be selected

tO imorcve crou, ht resistance.
 

2. 
To develoo and implement practical techniques of screening and selecting
for !art: 
genotypes with desirable physiological responses for use 
in breeding
for yield stabili:y in moisture stress situations.
 

REJS APH A0 PROACH AND ''ORK PLAN'c: 

I. Utilize line sprinkler irrigation and low pressure travelling sprinkler
Systems to create continuous water gradients for testing genotype and population
reaction in tems of yield and Vield components.
 

2. Monitor grcwth and development patterns which relate to yiel' components intne :am ;radent syste,.
 

3. 
Evaluate essential physiological processes which dictate yield with emphasis
on s:oratal control as it relates to transportation 'Ird CO2 exchange. 
 Try to
identifv the most limiting essential processes.
 

4. Related Physiological measurenns will 
include leif water osmotic and
turgor pctentia's stomatal diffusive resi-,nce, het and dessiccation tolerance,
Cuticula- waxes, ar end leaf tep:peratures. 

5. Ina'er 
lcss viz evapotranspirational by different genotypes Kill 
be 
:hecked t, see "ifimproved ater u',e ficiency can be s.lected for. 

Developie-nt of bret.der screeninc techniques will be attempted.
 

LI-a-.RrLAT O'S E,;'HASAZEC: Donm'estically, Arizona, Kansas, Texas. Internationally,
 
n-- r ,ac-Sudan, Kenya, Nigeria.
 



INTSOR:iIL-COORDINATED RESEARCH 
SUPPORT PRGFAM - GRAIN SORGHUM/PEARL MILLET 

INSTITUTION: University c' Nebraska 
 Project No.XII UN 2
 

'
PROJECT TT'..:
 Grain Sorghum.and Millet Resp)nse to Temperature Stress.
 

PRj7'CT LEA"-:R: Jer-y C. Eastin 

PROJECT O5JFZCTIVES • 

I. Characterize the effects of temperature on developmental processes in
 
sorghum and millet wni-n dictate limitations to seed size and seed -,imber, and
 ,.
simul zane:uslv moritor and describe key physiological processes which control 
deep .tcPme 

2. A:temrD t, develop screening techniques for temperature typing sorghum

atZ millet to imProve adaptation in existing zones and exploit potential of 
new 
areas. Breeders will try to use the techniques to develop cool tolerant and
 
neat tolerant sorgu'I popul'.tions.
 

3. Test selected materials and newly synthesized populations in key U.S.
 
and LDO locatiors wner. temperature extremes and drought currently limit
 
producti or.
 

4. Attempt to evaluate temperature effects on plant metabolic efficiency.
 

5. initiate ex:eriments to quantitte temperature and drought interactions
 
for yield and yield components.
 

ORKRESEARCH APPROACH ;-D PLANS: 

I1. Compare shifts in sorghur, and millet developmental periods as influenced
 
by temperatre Cr water stress at Garden City, Kansas, and Lincoln, Nebraska.
 
Botr feld and growtn rcoms will be used. 

2. Evaluate L. Mendoza's cool temparature screening techniques for synthesizing
 
:oc! tz,,eran: cr,-'asr in sorghum and millet.
 

3. Pcpulatlon cevelopment will start inrediately but at least 3 cycles will
 
oe ne:essarN befo-e testing begins in very many locations.
 

4. Metabolic efficiency tes:inc as influenced by temperature and water
 
status will be cone on seedlings and living grain fill in selected genotypes.

Explara:ior of cDse-vec differen:es may reQuire molecular level 
investigations,
 

. Wnile some "meraetu-e stuies can be conducte, prt." much in the absence 
of water studes, croucr: stu,"ies usually cannot be consio,-red apart from 
eleva:e te.emperature e ,fe:f. Therefore studies in INeb-aska and Kan;as will be 
initiatec to Quantitate2 t.eMperature arid drought interaction effects on yield.
G-ad*ent Irrigation systems w il be used. 

LINKA,-5. R'LATD0N EMHAS.-HED: Domestically, plant breeding and physiology

Programs at 
Ar*:ona, )ansas State University and Texas A&M. Internationally,
 
ICRISAT, the Sudan and selected LDC's in time.
 



SUPPORT PROGRAM -- GRAIN SORGHUM/PFARL MILLET
 

INSTITUTION: University of Nebraska 
 Project Np. XII UN 3
 

PROJECT TITLE: Grain fill period in sorghum
 

PROJECT LEADER: Charles A. Francis 

COLLABORATORS: Jerry D. Eastin 

Max 	 D. Clegg 

William M. Ross
 

PROJECT OBJECTIVES:
 

1. Explore the existing variability in grain fill period under a
 
range of conditions and relate this to other morphological and
 
physiological characters.
 

2. 	Develop new lines and source populations with extended grain fill
 
period. and
 

3. Test these new hybrids and populations in a wide range of
 
conditions in temperate and tropical zones.
 

RESEARCH APPROACHES: 

I. 	Known genotypes with extremes in length of filling period will be 
compared to a wide range of additional lines and hybrids to explore
the existing variability; from variable source populations, individual 
plants will be evaluated and selected to form the basis for new 
breedina materials in population form which will represent extremes in 

the trait for later comparison in yield trials. 

2. Selection of new lines and continued development of new populations

will lead to new combinations which are different from existing

populations and hybrids. Comparisons will evaluate the usefulness
 
of this trait.
 

3. New materials will be evaluated in the U.S. and in cooperating
 
programrs
 

LINKAGE RELATIONS:
 

This Droject will relate directly to the NE Drojects in ndaptation

and yield stab;lity and in recurrent selection. The effects of
 
temDerature and'moisture stress on grain fill period also will 
he
 
evaluated (NE, TX and KS pro.ipcts). Linkaae with oroarams in
 
the tropics will he critical to success, an8 there are oossiblllties
 
in Tanzania, Botswana, Sudan and in Brazil.
 



SUPPORT PROGRM -- WRIN SORGIUM/PEARL MILLET
 

INSTITUTION: University of Nebraska 
 Project No. XII UN 4
 

PROJECT TITLE- Adaptation and yield stability in qrain sorghum
 

PROJECT LEACER: Charles A. Francis
 

COLLABORAT3RS: Willia, M. RosS
 

Jerry D. Eastin
 

PROJECT OBJECTIVES:
 

1. 	Study the adaptation and yield stability of a range of grain
 
sorghum lines and hybrids under variepi conditions.
 

2. Determine which morphological or physiological traits are associated
 
with yield stability.
 

3. 	Develop widely adapted populations for use as varieties and as a
 
genetic source for extracting lines, and
 

4. 	Test widely adapted lines, hybrids and populations in a range of
 
conditions in the temperate ana tropical 
zones.
 

RESEARCH APPROACHES:
 

1. A standard set of lines and hyhrids will be grown in 6 locations in
 
the U.S., locations which differ in temperature, rainfall, and
 
photoperiod; different cultural conditions will be imposed such as
 
density, planiing date, irrigation level, and type of land preparation.

Data will be collected on Dlant prowth and development, as well
 
as final yield and yield components.
 

2. 	Correlations with yield and dry matter distribution will provide

understanding of adaptation, and how best to select for this trait.
 

3. 	Broad hased populations will he planted in thesp same locations
 
and recnmbined to produce new corhinatins which are adapted across
 
sites.
 

4. 	Testing sites will be used In the U.S. and in the tropics.
 

LINKAGE RELATIONS:
 

This project relates closely to the NE projects in temperature and
 
drouant tolerance, grain fill, nitropen use efficiency and
 
recurrent selection. There is potential linane with TX, KS and
 
Mississippi State projects listed. 
 The testing and implementation in
 
the tropics is critical, and no specific sites have been selected yet.
 



(f 
INTSORMT I.-COORODTNATEI) RE.SIARCHII 

S,:i'ORT PjaIV. - C:iU\N Sd1HOlh/I'I'ARI, MILIET 

iNSTITUTION: Univursity of Nebraska 
 Project No. XII UN 5
 

!'Rf1.?FCT TT1TI..: .ineral clemcnt efficiencies and tolerances; in sorghum 
and mi.llet.
 

PR(1.77.C' .\,17;: K. B. Clark 

1. Fvalua: genotypic responses for efficiency and tolerance to
 
uptake, t-nsincation, accumulaticn, balance and use 
of mineral elements
 
on,plants 
 gro.,i in high, normal, deficient, and toxic root envrionments. 

2. 'ni'tcrni no t ho 3daptnhi lity ai I stafi'iry of gpcnotype, grown on
 
suils wlth varlv:d ,fneral stresses.
 

3. Determine effects of environmental, production, and management
 
v.ti t Lt ,s ,liIII, Mid list- Of 11,neral vit-mi, . , 

4. Iktcr.inc the inheritance of mineral element efficiency and
 
toxicity tolera.:c trai:s.
 

.~I ....AC ... ,. NS WORE PLANS: 

1. r:cnotyp. of diversc gentic buckgrounds will be screened in
 
nutrient 
solutiuns and/or soils for d.rffrenccs in their ability to
 
absorb. cramlocatc..accumulate, and tic mineral e]ements using high, 
norm.tl, dcf(clcnt. and toxic leve] of particular mineral elements. 
Diffcrenccs in growth rates, dry-mAtter yields, mineral clement concen
trntions of plan 
 parts, degree of visual stress symptoms, time for
 
stress symptors to appear, type of root 
systems, top:root ratios of dry

weights and mincral clement contents, dr)-rtatter produced per unit of 
elcment, distribution of mineral elements :n various plant parts, and
 
interac:ions with other elements will he determined. 

2. Plants will be evaluated for their adaptability and stability
 
wfien rro-r under varied mineral stresses in field and grce:ihouse ex
pu r i'mn:.s. TIsL will be conducted in cooperation with scientis:s in 
Nebraska, and other states and countries to evaluate genotypes under a
 
varicty of mineral stress conditions. 

3. Sorphum and millet will be gro%.-n at different moisture and
 
tcaimlraurc CnilI1en 
 , and pl.nts grown undur various production and
 
m.naGement prac:ice2s to determine mineral element concentrations, con-
Lunts balances, and d srribu:ion of mineral elements. 

.. Crcnotvp.. vith high and low' mincral clerent efficiencies and 
L ,Ic v tc.l-rictes w!l1 be crotitcd in d, rffrcnt com'binations to deter-
Mit, L1CU iiv * i r'f,r ln, ra 1 c 'mcnt nc'CtI1,I ntion t and ur.ar e and the 
ability o ".l':,c trlitr. .to le mAnipulate reneticalyV. 

.INUGI:I. 'IPI1AS12!7D: I'tytiologv, soil fertilit' and plant brveding 
In status (Texat., Arizona, Xossir.nippi, GCor;-.a, ttc.) and countries& 
(India. I.ant Afrlc~tn countrics, Alperia, tlra:zl, Colombia, Central 
Arwricn, rgypt, e:c) whore mineral AL-CPeIsC exist,. 



IITSOP. ::L :OcRDINATED RESEARCH 
SUPPORT PROGRAM -- GAZN SORGHUM/PEARL M:LzLrT 

UNZTLI-: of Nebraskanlversi:y ProieCt No. XII UN 6
 

PROJE : Nitrogcn uptake in sorghum and millet 

PRWET LEADER: Jerry W. Maranville
 

PR3JEZT 3B ECT.V'S* 

1. 
 dentify sorghum and millet genotypes which are capable of producing

high rates of growth and good quality grain under limited N
 
fertilitv.
 

2. 	Deterr.ne the physiological mechanisms which allow genotypes to be
 
N efficient.
 

3. 	Measure the interactions whicb occur between N metabolism and environ
menta. parameters such as light, temperature, and water.
 

PSaEA....C APr.CA!S AND WORX PLANS: 

1. 	:nitlal screenings for 1,efficiency will be made on several sorghum

populaticns and advanced breeding materials under low and high soil
 
N levels using both field an4 nutrient solutions.
 

2. 	Physiological processes such 
as root activity, translocation, and
 
pho:osynthesis - respiration 
-- N metabolism interactions will be
 
compared on toefficient versus N inefficient types.
 

3. 	Morphological comparisons of 
root systems will be made.
 

4. 	Environmetal parameters such as 
water, temperature, and light regimes

will be altered by variation in field locations as well as use of
 
greenhouse and growth chambers.
 

5. 
Genotypes will be closely evaluated for their performance under wide
 
ranges of environmental variability with emphasis on 
yield and protein
 
content.
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IN SO'MZL COORDINATED RESEARCH
 
SUPPOfr. PRO-AM--GRA:N SORCHUM/PEARL MILLE.
 

IL'TIO: Univers.tv of Nebraska Project No. XZI Wm 7 

PR.WEC" .. - Recurrent Selection 

PRCJv=Tr2ADES: W. M. Ross, C. 0. Gaxdner:, 

PROJEt=T0JET: : 

and C. A. Francis 

1. Identify pla-t breeding methods concerned with recurrent selection and 
population i=proveMent that will be useful and effective in developing 
countries. 

2. 	Develop rando-.-maing populations that possess attributes of high yield,
 
desirable agronocic characteristics, pest resistance, and/or grain
 
quality.
 

3. 	Identify superior germplasm in these populations.
 

RESEARC--'1 APROA=i-!S AD WOPJK P:.NS: 

1. 	Yield test base populations in the U.S. and overseas and identify those
 
useful for breeding work.
 

2. 	 Initiate family selecticn schemes, particularly S1 progeny testing, 
as a means of population improvement.. Initiate multi-trait as well 
as single trait selection. 

3. Evaluate other recurrent selection methodology such as topcrosses,

test crosses of Sl's to lines, and possibly reciprocal recurrent 
selection.
 

4. 	Select in improvedcycles of populations and develop inbred lines. 
Evaluate these lines alone o: in hybrid combinations as appropriate. 

5. 	Cooperate with disciplines in the development of screening techDiques

!or environmental stress, plant nutrition, pest resistance, and grain 
quality. 

LINKA= REZATIONS EMXASIZEDi 

Domestically with Arizona, Texas, and Kansasj internationally with ICRISAT 
and Ind-a contacts exist in Thailand, Philippines, Cameroons, Sudan, and 
Srazil. 



INTSOR ,IL-COORDINATED RESEARCH
 

SUPPORT PROGRAM - GRAIN 'SORGHUti/P-ARL MILLET
 

INSTITU'T!ON: 
 University of Nebraska-Lincoln 
 Project No. XII UN 8
 

PROJECT TITLE: 
 Agricultural Clima'ology of Sorghum/Millets
 

PROJECT LEA^-R: R. E. Neild
 

PROJECT OBJECTIV7S:
 

1. To describe the growing cycle of grain sorghum in terms of climatic requirements. Critical 
stages of plant development and critical levels of signif
icant elements would be identified and discussed.
 

2. To complete a comparative cliratological analyses of sorghum, growing
seasons and regions in the United States and other developed countries.
 

3. To characterize and categorize the climatic conditions in seasons and
regions growing sorghum in developing countries throughout the world. Emphasis
w'ould be placed on identifying areas where sorghum is gorwn beyond the limitsnormally corosidered as 
suitable for strains adapted to the developed growing

regions.
 

4. Construct weather-crop models to predict the development and yield of
 
grain sorghum.
 

RESEARCH ADPROACHES AND WORK PLANS:
 

An agroclimatic interpretation and integration of information in sorghum/
millet literature and analyses of phenological, production and climatic data
from growing regions in the United States and other developed countries will be
used to describe the growing cycle and construct weather-crop models. Agroclimatic procedures will be developed to characterize, compare, categorize, list,
map and otherwise delineate by computer information relative to climate and grain

sorghum/millet for different regions of the world.
 



INTSORMIL-COORDIATED RESEARCH 
SUPPORT PROGRAJV - G.A! SORSHUMIPEARL IMILLET 

Project No. XII TAM 1
 

INSTITUTION: Texas A&- University
 

PJECT TITLE: Plant Breeding and Genetics 
- Productivity
 

PROJECT LEADER: F. R. Miller 

PROJECT OBJECTIVES: 

1. Develop sorghums with wide adaptation and stable yields.
 

2. Determine the involvementof phytohormones in the control of maturity,
sex expression, height, root development, tillering, and 
other growth responses

related to yield. 

3. Determine the effects of night temperatures on sorghum growth. 

4. Determine the relationship bet.qeen yield and photosynthetic activity.
 

RESEARCH APPROACHES ArD WORK PLANS:
 

1. Materials from the integrated sorghum improvement program will be
evaluated for adaptation at key international nd domestic locations. Relationships of maturity, height, grain yield and comoorents of yield will be established.
Base temperature differences will be correlated with agronomic traits.
 

2. The twelve sorghum maturity genotypes will be grown under nonsynchronous photo and therm periods to deter-mine the interactions of daylengthand temperature on growth and development and hormone levels. 
 These and other
genotypes will be used to 
isolate and purify sufficient quantities of ABA
and IAA to allow identification by gas chro-notography-mss spectro..-etry.
 

3. Physiologicl studies will be made on 
sorghums known to respond to
temperate and tropical conditicns 
to determine the effects of night temperature
on growth para-ieters througn night-time temperatures control chambers.
 

4. Sorghums which have different components of yield will be used to
determine the association between yield and photosynthetic activity. 
Nonsenescen:ing sorgnu,.s witlh L:ifferent oanicle characteristics will be evaluated
for the interaction of seed size and seed number and which responds to population
 
pressure most severely.
 
LINKAGE RELATIO,S "PASZED: 
Plant breeding, physiology and pest control programs
in jexas anc sim.n,1ar programs at University of Nebraska, Kansas, Arizona andGeorgia, as well as testin; and evaluations in Mexico, Guatemala, India, SudanTanzania, Ethiopia, Egypt and Upper Volta will be used as collaborators.
 



IrNTSOR.IL-COORDINATED RESEARCH
 

SUPPORT PROGI, - GP,-It, SORGHUM/PEARL MILLET
 
INSTrTUroMN: Texas A&, University Project No. XII TAM1 
PROJECT TITE: Breecing for insect Resistance 

-PRJECT LEA E: Jerry W. Johnson 
PROJECT CSjErTlVS: 

1. Obtain g.r:flasm to be eyaluatc.d for resistance to the sorghum midge,
 
greenbug, corn leaf aphid, 
 and Banks grass mite. 

2. Detprmine the inheritance of insect resistance.
 

3. Develop and release high yielding, agronomically improved sorghum

resistant to sele:ted insects.
 

RESEAR:H APPROACHES AND WORK PLANS: 

I. Grow replicated tests of sorghu that have been identified by theentomoloy component cf INITSORJMIL as pcssessing resistance to the targetarthropod pests and evaluate for agronomic potential. 

2. Select entries with the mst desirable contination of resistance and
agronomic potential for crcssing to agronomically elite lines, and for inter
crossing. 

3. Use standard breeding techniques to incorporate resiscance into inproved

types and to improve resistance levels.
 

4. Inheritance studies will be conducted using F1 ,
F2, and F3 generations.
 

LINKAGE P£LATIOUS E'OHASIZED: Domestically, USDA in Georgia and Oklahoma andMississippi State University. International, R. A. Borgonovi and J. 11. Waqull(EMBRAPA - Brazil); %artan Guirooossian (ICRISAT Ne.ico); Albert Plant (ICTA-
Guatemala); Don Kid-nan (CID 
- Bolivia); J. C. Davis and Lee House (ICRISAT -
India); and J. A. Frawd (ICRISAT - Upper Volta). 



INTSORMIL-COORDINATED RESEARCH
 
SUPPORT PROSRAM - GRAIN4 SORGHUM/PEARL MILLET
 

INSTITUTION: Texas Agricultural Experiment Station, Texas A&M University
 

PROJECT TITLE: Efficient Nutrient Use 
 Project No. XII TAM 4
 

PROJECT LEADER: Arthur B. Onken
 

PROJECT OBJECTIVES:
 

1. Identify and define potential sources of more efficient plant

nutrient extraction and/or utilization in sorghum.
 

2. Develop agronomically elite sorghums with improved nutrient use
 
efficiencies.
 

3. Develop new methods for determining nutrient use efficiencies and
 
to study responsible mechanisms when appropriate.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Diverse genotypes of grain sorghum will be obtained from the breed
ing progras at Lubbock, Texas and grown in nutrient and soil culture in

greenhouse studies for N, P, and Fe use efficiencies along with suscepti
bility to Al toxicity.
 

2. Genotypes to be screened first will 
be those that have been shown
 
to have promise in LDC's from research conducted under AID Contract No.

AID/ta-c-1384 as well as selected converted lines of diverse genetic back
grounds.
 

3. Crosses will 
be made among lines to make a preliminary assessment
 
of heritibili:y. Evaluation and selection of improved types will be made
in soil and solution culture. Verification of selections will be made in
the progeny of improved lines under field and solution culture.
 

4. 
Standard breeding techniques (including random mated populations)

will be utilized in improving nutrient use efficient materials.
 

5. Mezhanisms of nutrient use efficiency (e.g. reductant release,

root configuration) will be studied as necessary for screening procedure

modifications and/or inneritance studies.
 

LINKAGE RELAT!O:S EMPHAS2ZED:
 

Domestically, plant breeding and soil 
fertility programs of the Texas

Agricultural Experiment Station, Texas A&M University and the University

of Nebraska. In LDC's, Upper Volta and Mali. 
 Also in Venezuela.
 



•uve:uA1 PIJGRA - GRAIN SORGHUMVPEARL MILLET 	 ' T 
INSTITUTION: 
 Texas A&M University 
 Projcct No. XII TAM 5
 
PROJECT TITLE: 
 Other Environmental Stresses
 

PROJECT LEADER: Paoe W. Mtrgan
 

PROJECT OBJ- V:E:5 


1. Determine the range of genotypic variability for characteristics which
contribute to heat and drought resistance. 

2. 	Define environmental conditions where these characteristics may contribute
to superior performances. 

3. Screen cultivars for adaptation to low soil moisture, high tolerance to
temperature and rrmoisture stress during panicle development, flowering,
and 	grain development.
 

4. Develop superior agronomic types with tolerances to these stresses.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. 	Greenhouse and controlled environment studies will be conducted to define
effects of high temperature and drought stress with laboratory estimate
of heat and desiccation tolerance.
 

2. 	Field experimernts will be conducted td evaluate heat tolerance, desiccation

tolerar.ce and leaf wax content.
 

3. 	Root growth rates among genotypes will be measured to identify genetic

capacity for rapid root growth. 

4. Hormone analysis of xylem exudate will be conducted as a first step instudies on 
effects of drought stress on performance of sorghum.
 
5. Field nurseries will be planted at Temple, Chillicothe, Big Spring,
Lubbock, and Halfway to screen geri under stresslasm field conditionsto 
identify lines with various types of stress toicrance.
 
6. Plant breeding nurseries and tests for stress tolerance evaluation ahd
 

selection.
 

7. 	Select superior plants in nurseries and take notes on 
stress traits.
 

LIN4G" RELATIONS PHASIZED: 

All 	work the first year will be within the Texas Agricultural Experiment
Staticn. 
Linkages will be established with Nebraska, Arizona, and ICRISAT
physiologists for future work. 

http:tolerar.ce


SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: Texas A&M Urnive-sity 	 Project No. XII TAM 6 

PROJECT TITLE: Reproductive Systems
 

PROJECT LEADER: K. F. Schert:.
 

PROJECT O.BJE:TTVES:
 

I. 	Identify lines with superior reproductive characteristics including obligate

apomixis an. new cytoplasmic sterility systems.
 

2. 	Achieve anther culture and obtain hauloid and homrczygous diploid plants.
 

RESEARXH APPRO0AZH-'S AND WORK PLANS: 

1. 	Identify lines with superior reproductive characteristics among newly intro
duced and current germplasm by observations of morphological and cytological
 
characteristics.
 

2. 	Identify stages of in vitro sorghum microspore develoment in order to
 
clarify in vitro responses of microspores to culture conditions-which
 
could lead to androgenesis and whole plant formation.
 

LINKAGE P,-LAT'O;NS EMPJASTZED: 

Collaborative research will be developed with Oersonnel at the Univeristy of
 
Florida to identify differences among lines in mitochondrial DNA. Collaboration
 
will be established with the University of Nebraska and with Puerto Rico to
 
determine field response of lines with different cytoplasms. IrRISAT personnel

will cooperate in locating and collecting grassy types. Collaboratiun with
 
personnel involved with the sorghum conversion program will identify genotypes
 
to be used in anther culture. 



I7TSOR.PMIL-COORDINATED R.-SEARCH 
SUPPORT PROGRA.'% - G?.AIN SORGH.UL/PEARL ,MILLET 

INSTITUTION: Texas A&M University Project No. X!I TAM 7 
PROJECT T!TLE: identificaticn, evaluation, and irple,.enta:ion of effective 

systezns for C-on:rclling diseases or pathogens in sorghum
and millet. (iost Fiant.LResjstance) 

PROJECT LEA2ER: Richard A. Frederiksen 

PROJECT 0SJECT ''7S : 

1. 	Iden.i,v, catiloque, and evaluate sour:es of disease resistance in
 
sorghum and rillet.
 

2. 	Develop effective screening techniques for detection and incorporation
 
by breeding of superior plant resistance levels.
 

3. 	 Study disease etiology. 

RESEARCH APFPCAC - -ES AND WORK PLANS: 

Sorghum entries will be rvaluated under-field and controlled conditions for
their reaction to miajor diseases, particularly dowry mildew, head smut,
maize drarf moaic,stalk rot and anthricnose. 
 Lines with high levels of
resistanze will be advanced 
to the "All Oisease and Insect liursery" (ADII)for evaluation under a wide range of hostile environments. 

Sources of host ;eistance will be used as screens for the evaluetion of
pathogens and variability. For example, the Uniformn Head Srtt Nursery,
the 	 Internation SorghLi Downy Mildew Nursery, and the Intern.t.ional
Sorghum Anthracnose Vir--lence Nursery all have dem'onstrated the importance
of pathogen variaticns. Stepro will be taken to 
irprove efficiency in 
evaluaticn of host resistance. 

LINrAGE- RELATIO.:S E?4P.A:sED: 

Domestically with Texas workers, Mississippi State Improve .en: Programi;Internationally with 
ICR!SAT and by cooperative developmen: of the , nltor
ing and screening nurseries in locationv,wtere a) they are requested, b)
they can effectively evaluate host resistance levels, and c) be used to 
monitor pathogen variability.
 



INTSORMI!L-COOR2DNATED RESEARCH
 
SUPPORT PG:,. .,- G .S.0 RrGXH.M/ PEARL MILLET
 

INSTITUTION: Texas AMM University 
 Project N(o. XII TAM 8
 
PROJECT T:Ta: iden'ification, evaluation, and implementation of effective
 

systems for ur.trol2ing dise.ses or pathogens in sorghum

and millet. (Cultural Control)
 

PROJECT L-EE: Garv Odvody
 

PROJECT CS%1Et!,
Z"vS:
 

I. Explore ,,e 
use of cultural, chemical, and biological control measures
 
as in adjun:t t3 control by disease resistance.
 

RESEARCH APPc.nRo:Es A' nOpK PLANjS: 

Studies wil. te 
concucted to deter'iine the ecology of maior pathogens ofsorghu-n a.. mrillet includingdise ase ar"de xo t~ce presently causing endeic ard eotdemic
. ic c a u in e nd mi a.S idiseases in th.e 
U.S. and exct4.c Path~ccn.s of potential quarantine signifi

cance. Emphasis wi1 te placed on studies of major soil-borne pathocensinvestiqtn. hcst and environ-.ental factors re)ated to disease incidence
and develoc:,en-. 
 Rcsults of t"hse s:udies will be utilized to develop
Indicated ticlo ical, cultural, arI chenical controls. 
 Tne involvement
t
of key LOC sc',ri, i incocperative studies will enhance the development

of disease ccntrois and facilitate their-acceptance and irplementation in
 
cooper :in countries.
 

Collaboraicn ,riong -lint pathologists, ,.rn:rnists, and entomologists
developn- inrtc;ra,:ed control approaches, Darticularly in Texas and Mexico.Selec.d aSpect. of the work will need to be done by LOC scientists to
evaluate i.ff.eren:et a,=ng moodeIs, i.e. similar ex perrmen 
 for control
of charc il rot or domny m
icew cculc te carried out in -alI , India, and 
Texas. 



INTSORMIL-COORDINATED RESEARCH
 
SUPPORT PROGRA.M - GRAIN SORGHUM/PEARL MILLET
 

INSTITUTION: 	 Texas A&M University Project No. XII TAM 9
 

PROJECT TITLE: 	 Identification, evaluation, and implementation of effective
 
systems for controlling dise .es or pathogens in sorghum
 
and millet. (Diagnostic Systems)
 

PROJECT LEADER: 	 Robert W. Toler 

PROJECT OBJECTIVES:
 

1. 	Develop critical disease diagnostic systems.
 

RESEARCH APPRCACH7S AND WORK PLANS: 

1. 	Make a collection of sorghum germplasm that shows differential
 
reactions to different viruses and to strains of viruses that
 
attack sorghun. To determine specific reactions and develop
 
a collection to aid in sorghum virus and strain diagnosis.
 

2. 	Build an anti-serum bank for sorght:m viruses to use with 
serologically specific electron microscopy for sorghum virus 
disease diagno-sis. 

3. 	Determine if pinwheel inclusions can be used as a diagnosistic
 
tool in identification of maize dwarf mosaic virus and sugarcane

mosaic virus strains. 

LINKAGE RELATIONS EMPHASIZED:
 

With LDC virologists and pathologists by Joint participation in developing

the International Sorghum Virus Nursery.
 



IRSORMIL-COORDINATED RESEARCH
 
SUPPORT PROGRAM - Grain.Sorghum/Pearl Millet
 

INSTITUTION: 	 Texas A&M University 
 Project No. XII TA 10 

PROJECT TITLE: 	 Identification, evaluation, and implementation of effective
 
systems for controlling diseases or pathogens in sorghum

and 	 millet. (Modes of Resistance) 

PROJECT LEIZR: 	Jeweus Craig
 

PROJECT OBJECTIVES: 

1. 	Determine mode of disease resistance and inheritance of resistance.
 

2. 	Evaluate genetic variability in plant pathogens.
 

RESEARCH APPROACHES AND WORK PLANS:
 

1. Sorghum cultivars homogenous or nearly homogenous for resistance and
 
susceptibility to important pathogens will 
be identified, inoculated,

and observed for host-parasite interactions to determine how. when,

and where disease resistance is expressed.
 

The 	sorghum cultivars will be used as parental lines for the Fl, 
F2 ,
F3, and backcross populations needed t; determine the mode of inheri
tance of disease 	resistance.
 

2. 	The genetic variability for virulence in sorghum pathogens will be
 
evaluated in field 
nurseries containing collections of the known
 
resistant genotypes. The nurseries will be sited over a range of
 
environments and will be monitored for abnormal reactions to pathogens.

In addition, samples of pathogens will be collected from various
 
locations and tested for virulence to resistant sorghum lines under
 
controlled conditions in the greenhouse.
 

LINKAGERELATIONS EMPHASIZED:
 

In cooperation with Dr. Gary Odvody, Texas A&M Agricultural Experiment
 
Station, Corpus Christi, Texas.
 



INTSORMIL-COORD INAT- RESEARCH 

SLPORT PROGRAM- GRAIN SORGhUM/.?EARL MILLET 

INSTITUTION: Texas A&M University 	 Project No. XII TAMU 11 

PROJECT TITLE: 	Development and evaluation of systems for controlling insect
 
pests of sorghum by integration of resistant varieties, cultural
 
manipulat!on and biological control.
 

PROJECT LZAD-R: Ceorge L. Teetes
 

PROJECT OBJECTIVES: 

1. To identify and evaluate sorghums resistant to the sorghium midge,
 
greenbug, corn leaf aphid, sorghum webworm, corn earworm and Banks grass mite;
 
determine resistance mechanisms; investigate plant-pest ecological responses,
 
and dcterm.ine economic injury levels.
 

RESEARCH APPROACHES AND WORK ?LANS:
 

1. Selected sorghum introductions as they become available, and appropriate
 
converted and partially converted exotic lines from the sorghum breeding program
 
will be screened for insect and mite resistance.
 

2. Greenhouse screening trials will be used to screen for resistance
 
if dependable techniques are available or can be developed.
 

3. Field screening trials will be made at multiple geographic areas for testing
 
under natural conditions and insect infestation.
 

4. Resistance will be evaluated on the basis of pest densities that develop
 
oa, plants and/or the response of plants to pest feeding and response of pests to
 
plants.
 

5. Ecological effects of insect resistance sorRhums on pest and natural
 
enemy population dyna=ics will be studied
 

6. Pest population densities will be compared to plant damage and subsequent
 
yield to determine economic injury levels of susceptible and resistant sorghums.
 

LINKAGE RELkTbONS _LHASIZED: Domestically, Mississippi State U., Oklahoma
 
State U., USDA, SEA, FR, Tifton, Georgia. In LDC's, ICRISAT, and country
 
programs in Africa, Asia, Central and South America.
 



Ih-rSORMIL-COORDINATED RESEARCH 
SUPPORT PROGRA%-GRAIN SORGHUH/PEARL MILLET 

TNSTTTTION: Texas A&M University 	 Proiect No. XII TAXI 12
 

PROJECT TITLE: 	 Development and evaluation of systems for controlling insect
 
pests of sorghum by integration of resistant varieties,
 
cultural manipulation and biological control. (Bio Control)
 

PROJECT LEADER: 	Frank E. GCls:rap
 

PROJECT OBJETTVTS : 

1. To identify and evaluate indigenous and/or eyotic natural enemies
 
of sorghum midge, greenbug, Banks grass mite, and several lepidopterous pest
 
species as pc:ential control agents.
 

RESEAARCH APFROACHES AND WORK PLANS:
 

1. By field studies, survey, identify and determine host, host plant,
 
and temporal plenologles of existing natural enemies of aphids and sorghum
 
midge attacking sorghum in ecologically unique scrghum producing areas of
 
Texas.
 

2. By literature search, determne the diversity, geographic distri
bution, and host plant affinities of natural enemies of sorghum-infesting
 
aphid species and sorghum midge from other sorghum producing regions of the
 
world.
 

3. Introduce, study, release, establish, and evaluate exotic natural
 
ene=les of aphid species attacking sorghum.
 

.. Initiate working rcl.tionships and Inforaatonnl exchanges vith 
invest!Satcrs in key sorghum producing countries of the ,vorld. 

LTNqq,ZE RELATTC'NS .'A.!Zt1S)Z.D: Deoestically- Oklahoma State University, 
University nf Missouri, USDA-AR at Newark, Delaware. In LDC's -country 
pro;rams in Africa, Asia, and Central and South America. 



INTSORTL-COORDINATED RESEARCH 

SUPPORT PROGCRA-M- GRAIN SORCHL../PFARLY MILLLET 

INSTITT1O!;: Texas A&M University Prolect No. YI TAI. 13 

PROJWTTITE: Dcvclopment and evaluation of systcs for controlling insect 
pests of sorghum by integration of resistant varieties, 
cultural manipulation and biological control. (Bio Systens) 

PROJEC7 LEADER: George L. Teetes 

PROJEC7 O=JECTWES: 

1. To determine the biology, syst=atics, behavior and seasonal abundance prof
 
of sorghum, insect pests and associated predators and parasites as support tactics
 
in pest control sche.es.
 

RESEARCE 'P.ROACtTES AND T OK PLANS: 

1. Classical techniques for studying the biology of sorghum pests and
 
their associated parasites will be used, including laboratory, greenhouse, and/or
 
field studies.
 

2. 
Efforts will be made to determine effects of various er.-viro=ental factors
 
on natality and tzortality of arthropods associated with sorghum.
 

3. The distributicn both temporal and spatial and abundance of Insects 
in rclation to crop gro-ing season will be studdied in the field. 

4. Factors infltencing the Inception, duration and termination of diapause
 
will be studied in field and labcratory experiments.
 

5. The knowledge gathered on the biological attributes o sorghum insect
 
pests will then be applied to take advantng. of various crop-cultural manipulation 
tactics that would :end to suppress pest density and d-age. 

LIN1.!',C Rr.Ll'rO:0S LP!IASIZED: Donestically, Oklahoma State U., MississiDpi State 
,
V. and LSDA, S:EA, F. a, T.ton, Georgia. In LDC's, ICRISAT, Brazil and Central
 

Americ. . 



Texas A&M University 	 Proiect No. XII TA."[ 4
Institution: 

for controlling insect pests

Proiect Title: DevelopMeiCt and evaluation df systcms 

of sorghum by integration of resistant varieties, cultural 
manip

(Insect Vectors)ulation and biological control. 

Prciect Leader: Kerry F. Harris
 

Proie t Objectives: To better define the insect-pathogen-host 
plant interactions of
 

insect-borne pa:hogens of sorghum.
 

RESEARCH AlPROAC!IES AND WORK PLUNS: 

1. Alat2 aphid species will be sampled and monitored 
using yellow pan and
 

suction traps. 

will be used to identify vectors (par:
2. Basic trans-ission experiments 

icularly aphids and leafhoppers) and to describe trans.ission mechanisms as either 

circulative or noncirculative. 

and other viruses in their
3. 	 The. fa:e of maize chlorotic dwarf virus (MCDV) 

lczfhopper vcctors will be studied.by clectron mtcroscopy, ELISA and SSI4 
aphid or 

techniques.
 

trans.ission will be stu 
4. The role o! ingestion-egestion behavior in virus 


using ar:ificial and natural feeding techniques.
 

and l-afhopper5. The ultrastruccures of the fceding appnratuses of aphid 


%vectorswill be studied u-ing conventional scanning and transmisfion 
eleCtron
 

microscopical procedures-

FR,I.EfAZER .ELATO'S rF.!.S!%TZED: Domestically, Putgers University, USDA, SEA, 

Tucson, AZ and Wooster, OR. In LDC's, ICRISAT, country programs in Africa, and 

Central and South America. 

http:studied.by


P1ojent No. )1I TAX 15
 
: NsTT'T : Texas A.m univer-ity PROJECT LEADER: Lloyd 1W.Rooney 
PR3,TT T:TLE: Quality - Productivity 

PRO.Z=T CBJEC_2IVZS: 
1) Deter-ine how s-rgh'-s are processed, prepared and consumed in traditional village

foors and deter-ine the grain characteristics that affect the organoleptic
properties of the tzraditional food proeucts.

2) Develop simple, practical laboratory methods for use in breeding programs to asses 
ipocrtant grain quality characteristics. 

3) 
De-er-ine the basic physical and chemical factors that affect the nutritional valu
and food cuality of sorghum and that interferes with end use quality of the grain 
in tradi.tional foods. 

4) 
Determine the factors that affect resistance to grain molds and field deterioratio

in sorghum and devise laboratory procedures to detect genotypes with resistance. 

7%S:A,-. APPROA:Z:H5 AND WORK PLANS: 
1) Visit selected countries to determine how sorghums are processed, cooked and consumed by conferring and cooperating with existing research centers in Latin Americ 

Africa and India. Fcr example, "To" production in West Africa will be the first 
product evaluated. 

2a) Standardized lab procedures for "to" production with and without alkali will be
dcveloped. The procedure(s) will be utilized to confirm that certain sorghums
produce good and-poor quality "to". Then, experiments will be initiited to
deter=ine why certain sorghums have poor "to" properties. The rela ion of starch 
content, a=ylose content, gelatinization temperature and other prcperties to "to"
 
making quality will be determined. 

b) Detcr.ine the factcrs that affect tbe milling properties of sorghum by developingand evaluating s-all scale laboratoi., dry milling procedures that can be used on 
samples in a breeding program.


c) Dete--ine the tortilla making properties among sorghum varieties from Central
America and selected varieties and lines in breeding programs and the conversion 
program.


d) Determine the affect of pericarp color, glume color and other genetically controlli 
factors on the quality of foods made from sorghum.

e) The relation between food properties a&- certain chemical constituents such asa=.ylose content of the starch will be determined. Measurements that will be taken on the grain includes kernel hardness, composition, texture, starch properties and 
others. 

3a) Znitiate studies to determ-uine the relation of grain composition and kernel struc
ture to the coc,:ing properties and nutritional value of sorghum genotypes..
b) Th availability of the nutrients in sorghum genotypes and sorghum foods will be
 
determined by using in vitro procedures.

c) Studies will be initiated to dete-mine why sorghum and millets are considered
 
coarse grains.


d) New lines of sorghum emerging from the breeding programs will be monitored for
 
differences in cooking properties, in vitro digestibility and structure.
 

e) A-. attempt to measure the interaction between the major traditional processing

methods and availability of 
the nutrients in sorghu= genotypes will be initiated. 

4a) Grain of resistant and susceptible lines will be characterized to detect difference
in kernel structure, rate of water uptake and mc'de of ent-y of molds with light an 
electron microscopy.


b) The physical and che-ical properties of the grain will be determined.
 
c) Food quality properties of grain of mold resistant, agrononically superior lines ai


they become available will be examined to insure that food quality is not impaired. 
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PROJECT LEADER: Charles W. Wendt 

PROJECT TITLE: Meterological Adaptation - Suboptimal Soil Moisture 

PROJECT OBJECTIVES:
 

1. Identify and define grain sorghum cultivars which have the poten
tial to be tolerant to sub-optimal moisture conditions in different soil
 
types.
 

2. Determine the usefulness of soil moisture depletion patterns and
 
plant sugars as methods for screening for sub-optimal moisture conditions.
 

3. Development of agronomically elite grain sorghum with improved
 
tolerai.ce to sub-optimal moisture conditions.
 

RESEARCH APPROACHES AND WORK PLANIS: 

1. Sites with clay loam, loam, and loamy fine sand or fine sandy loam
 
soils will be selected and characterized as to their physical and chemical
 
properties.
 

2. A rainout shelter will be constructed at the loam soil site. The
 
shelter will be used--o-assure-conditions to evaluate the influence of
 
early stress on a group of diverse genotypes.
 

3. Advanced breeding materials from the existing Texas A&M University
 
plant breeding program will be evaluated in the early research efforts.
 
Additional cultivars will be incorporated for evaluation as they become
 
available from the program.
 

4. Soil water depletion a.id plant sugars will be evaluated as to
 
their potential for screening cultivars under sub-optim.al conditions.
 

5. Plants will be harvested and analyzed periodically to determine
 
the responses of the different cultivars to soil and climate conditions.
 

6. Climate measuremenLs will be used to estimate potential evapo

transpiration.
 

LINKAGE RELATICONS Et'.PHASI!ZED: 

Domestically, plant breeding and physiology programs at Texas ALM Uni
versity. In LDC's, the primary interest is Africa, more specifically, the
 
Sudan.
 

http:sub-optim.al
http:tolerai.ce



