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PES-Part 1
CRSP-Sorghum/Milletr, 931-1254

ACTIONS

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

Regular Evaluation

Page 2
Technical Continuing
Committee*,
Board of

Directors*
and Progranm
Director

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

vith the EEP's recommendation.
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Collaborative Reseaich Support Program -Grain Sorghum and Pearl Millet (CRSP-GS/PM)
Project Number: 931-1254

13. Summary:

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 CRSP-GS/PM was authorized by A.I.D., effective July 1, 19719, The University

of Nebraska was relcected as the Management Entity (ME) and subgrants were awarded

to the Universities of Purduve, Kentucky, Texas A&M, Arizona, Mississippi State,
Florida ASM 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
own responsibilities for technical and fiscal management of government funds.

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

The EEP did not assess project activities on the basis of scientific excellence
of work, since many of the activities had been functional for only a few months
at the time of the evaluation. In general, the EFP 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 went through several stages of review and resulted in instructions

to the parti:ipating universities and their Principal Investigators (PIs), to re-
examine certain of the projects to determine thelir applicability to the removal
of constraints to sorghum/millet production and consumption in LDCs, as well

as to the peed 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, st least at the outset, some common problems are
beginning to show e.g,, A.I.D.'s annual prograuming and budgeting process is
not well suited to the type of long-~term commitment that CRSPs require.
Administrative arrangements are complicated and will probably cause frictionm
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
potential problems with the CRSP mechanism (as noted above). The recommendation
is to proceed with project implementation.

14. Evaluation Methodology:

The EFP 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 PEP traveled to Lubbock, Texas in September 1980 where all of the Pls
prescuted short papers describing the individual projects and accomplishments

to date. The EEP's report is largely based on those papers and the discussions
wvhich followed each presentation. The EEP's recommendations (Attachment A)

vere examined in detail by the Technical Cozmittee of the CRSP-GS/PM at its
meeting in Kansas City, Missouri oum October 30, 1980. Before this meeting each

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

to the Board of Directors. The Committee formulated three categories for
consideration of these projects and the PIs retuttals: (a) disagree with

FFP's statement; (b) recommend project redirection/revision; and (c) recommend
project termination at a spe :1fic time. Based upon extensive discussions of

these projects and the Panel's review, the Committee made specific recommendations
to the Board of Directors (Attachment B). The Board accepted these recommendation-
with minor revisions and formally approved them. The Technical Committee met

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

15. External Factors:

The CRSP-CS/PM 1s made up of 4] projects at eight U.S. Land Grant universities,
All of these projects were funded by the latter part of CY 1979. The only
project wvhich has not been able to get underway as planned is the Kansas State
socioeconomic project specifically designed to be carried out in India.

The C-vernment of India decided in the fsll of 1980 not to become associated
vith any CRSPs.

Four of the eight universities participating in this CRSP have conducted major
sorghun/millet research projects for several years under A.1.D. financed
contracts and made the major contributions to recent advances in production
technology. These four universities are: Texas ASM, Nebraska, Kansas State
and Purdue. Mississippi State University, the fifth university, has carried
out a major seed technology program for many years, also under an A.I.D.
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 CRSP. In going over
the proposals submitted prior to avarding the subgrants, however, four
proposals were turned down as Dot germane to the project for varying reasons.
At present 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. has 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 CRSP. Moreover, in view of the projected
long-term commitment of funds, the EFP gtated 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-time staff should be employed,
vith 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 80od progresc had been made in general in the development
of cooperative pPrograms with LDCs but found that 8ome specific research projects
needed more LDC involvement and a fev othersdid 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 A8M Project 14

is a viable CRSP underta“ing. More work should be done to help solve important
problems, 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 ministries

of agriculture or fovermment research stations; LDC universities should also be
involved as they often have good sclentists and a reasonable continuity of

staff,

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

17. Outputs:

The most significant overseas activity of the CRSP 1is expected to be its
support role for national and regional improvement efforts in the tJo crops
concerned. Memoranda of Understanding had been signed with the Covermments

of Egypt and Sudan at the time of the A.I.D. review. Discussions were
continuing with Mexico, Honduras, Bait{, 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:

‘.

C.

D.

Breeding and Genetics

A significant development occurred during the year when tropical-
tesperate sorghum conversion strains from the Texas ASM 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 epecies.

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 1 to 3 percentage points greater than the sorghum
checks at coxparable grain yield levels.

Cooperation between plant breeders and entomologists has resulted
in nev 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.

Plant Physiology, Nutrition and Stress Resistance:

Rasearch in these fields, while fundamental in approach, are
essential to development of germplasm 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 uider axtreme stress conditions, some
sorghum and millet strains were found to be able to develop
and produce some grain.

Plant Psthology 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.

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.
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Examples are vheat flour nmixed with sorghum flour in Sudan for
bread, and sorghus meal mixed with maize meal in Mexico for making
tacos. Recent findings show 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 CRSP are to:

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

B. improve the capabilities of appropriste LDC institutions to
generate, adopt and apply improved knowledge to local conditiins.

At the time of this review, the CRSP had been operational for about one
year. The final form of {ts 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 problems related to
sorghum/millet 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 comment on the progress of the
CRSP other than to mention that research on the two crops has been initiated
and early indications are that the CRSP is moving progressively toward the
goal.

20 Beneficiaries:

The ultimate CRSP beneficiaries are prod...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 fsilure 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, snd;

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

Not pertinent at this tisze.

22. Lessous Learned:

It is too early in the project as yet.

23. Special Comments:

This CRSP was made to the ME 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 CRSPs (as A.I.D. is supposed to do under Title XII) 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 ME staff had performed commendably with approximately the
right sized staff. As the CRSP develops, however, the Panel believed that the
travel burden of the staff would increase. The EEP considered additional
assistance to the ME Director to be essential and, as a consequerce, a 1/2

FTE person will be added to the ME staff.

Although funding for this CRSP i1s adequate at present, and the amount already
obligated will carry the project to December 1982, there are downward pressures
on all CRSP programs becuase of stringencies on the A.I1.D. budget and long-term
commitments against that budget. The problem of adequately funding our long-
term commitments to the total CRSP program is being brought to the attendion of
the Administrator.

Attachments:

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

CRSP-GS/PM.

Attachment B - Comments and Recommendations of INTSORMIL Technical Committes on
External Review Panel Report, as modified and approved by the
Board of Directors, October 31, 1980.

Attachment C - Reviev of External Evaluation Panel's Report und the Technical
Cosmittee's Response to the EEP Recommendations.
Attachment D - Individual Project Review Presented by Principal Investigators.
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Report of the INTSORMIL Review Commi ttee

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

Acknowledqements

1) We are greatly indebted to the Board of Directors, to Dr. Ear] Leng, Director

2)

3)

4)

5)

of INTSORMIL, to the Technical Co-ordinating Cosmittee, 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.

It 1s inevitable that the report of a review panel should contain some adver..
criticisms, since a part of their task 1s to seek out weaknesses and defects.
We, therefore, wish to record at the outset our great admiration €oi the
imaginative creation and development of this INTSORMIL CRSP. We believe that
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
Unfversities been so effectively orqanized into a co-operative activity
bringing professional and technical knowledge to bear on the problems of
ordinary sorghum and millet growers living {n 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 agency
activity in the developing world: and the Scientists have entered whole-
heartedly and enthusiastically into the implementation of this CRSP. HWe hopu
that our admiration and favorable reaction to the way in which this CRSP has
been {mplemented will be borne in mind throughout the reading of this report

A. General

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 deve'oping world experience, we do not feel that we can speak
with the same authority as can third world citizens.

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 programs
totals some $14.5 million over a five year period. We appreciated t4e con-
tribution to our review made by Or. Vartan Guiragossian, ICRISAT scientist
located with CIMMYT in Mexico.

At the time of this review, the CRSP had only been cperational for nine
months. The final form of 1ts activities wae not yet in place. This {s
particularly true of the activities in LDC's and with international institutes.
Many of our comments must therefore of necessity relate to plans and intentiuns.

INTSORMIL ESTABLISHMENT AND LINKAGES

We have extracted the foliowing information on the establishment and
linkages of INTSORMIL - /\
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7)

8)

9)

2)

Goals: The major goal of the INTSORMIL CRSP 1s to increase production of

in those countries where it {s & principal crop. This is to be

achieved by:

(a)
(b)

Developing and testing new, improved technologies;

Teacking local scientists to solve problems related to GS/PM production
and use. '

Purposes are to:
Za; Organize and mobilize financial and human resources necessary for

(b)

mounting a major, multi-institutional US-LDC collaborative effort.

[mprove the capabilities of appropriate LDC institutions to generate,
adopt, and apply improved knowledge to local conditions.

ementation and Strate

Imp1
!a; The program is to be composed of a set of integrated long-term research

(b)

(c)

(a)
(b)

(c)
(d)

projects, together with related training and technical service capabilities.
Collaborative research relationships are to be developed between univer-
sities participating in the GS/PM CRSP, and:
(1) appropriate LDC institutions;
(11) closely associated international centers and organizations such

as STRC in Africa and CATIE in Latin America.
A substantial portion of the research will be done in the developing
countries.
(Attachment "A-1" of Collaborative Research Support Grant Document
No. AID/DSAN/XII1-G-0149 for Project No. 931-1254.11)

In the body of that document 1tself, the specific grant objective is defined a.:

To link institutions having common interests in organized programs of
research on this CRSP.

To mobil1ize and coordinate the research talent from the participating
institutions to ameliorate world food, nutrition, and poverty prohlems
specifically in the research priority areas of this CRSP.

To be responsible for the progress and fiscal manageme.t of thi, CRSP

in accordance with the management plan set forth.

To achieve optimum collaboration and information exchange on the CRSP

with AID missions, international research centers, U.S. and LOC {nstitutions.

10) An interpretation of the documents by the Deputy Administrator of USAID
regords 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-r{ding importance.

(The role of Title XII in International Development, by Joseph C. Wheeler,
Attachment "g*)

11)

(@)

ORGANIZATION

An Administrative Council of eight senior university administrators,
one from each of the efght participating institutions, was established.
Five members from the Acminictrative Council were chosen to form the
Board of Directors.
Or. EarT R. Leng was selected as Program Oirector in December, 1978 and
assumed full-time duties on August 1, 1979. He established his head-
quarters at Lincoln, Nebraska.

A Technical Committee of six members, one from each participating insti-
tution, was established.

Two AID/W Project Officers were nominated:

zi) A Contract/Grants Officer (Mr. Ed Thomas) Lé

f1) A Program Technical Officer (Dr. R. I. Jackson)
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12) The Principles of CRSP P%ram and Interactions adopted are set out in
paragraph [] o atta ocumen R aging a CRSp" by the
Program Director.

13) The principal initia] activities of the Program Director towards the
implementation of this CRSP are also set 0ut in the attached document
"C", as they relate to:
a) Establishment of the headquarters office;
db) Intermal adaini<trative Arrangements ;
C) Subgrants tg participating Institutions:
df Relations with AID;
e) Contact with participating personnel.

14) The views of the Program Director, abstracted from document *C" on Head-
quarters Organizaticn, Relations with AID, and Communication with the
CRSP group are as follows:

(a) Headquarters Orqanization
adquarters staff should be as small as s 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.1.D.
closest possible working relations must pe established with
A.1.D. and maintained by constant comnunication. This has been quite
easy in our case because of prior contacts and experience, but even
had this not been 50, the principle would remain the same.
(c) Communication within the CRSP Gro
very effort must made to establish communication between the
Program Director and all participants 1n program projects. This
should include personal visits to the participating institutions,

their own discipline and speciality; the strengths of these tendencies
should be explofted but their drawbacks must be overcome if a coordin-

15) Discussfons at a workshop on the implementation of this CRSP led to the
development of the following model:

¢ F
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: E
E
INTSORMIL s |—>[ R
A T i MAT TONAL (___) .
&
PROGRAMS
AID ;,‘ g
| UNIVERSITIES — L SN
\ T E
rd ETC. S




1) "
FINANCIAL

16) The funds obligated under the grant document are $19,207,000 over a

period of five years, from July 1, 1979 unt{1 June 30, 1984. This >
grant is made up as follows:

14,500,000 - Estimated AID contribution
$ 4,707,000 - Estimated grantees' and subgrantees' non-fedars] contribution

17) Continuity of funding 1s 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 AlID Non-Federal
Universitz Projects Contribution Funds Total
Arizona 2 121,000 36,000 157,000
Florida AM | 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
Purdue 4 672,000 241,000 913,000
Texas 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 LDC institutions as necessary to support a research project
carried out under this grant. Such arrangements shall include the appli-
cable terms and conditions of this grant.”

OVERSEAS LINKAGES

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

\0



5)
22) Intermational linkages have three aspects:

(a) INTSORMIL intermal, by discipline, 1"‘°r"1"xt1tutional and intra-
institutional, '

(b) Extermal

(1) formal links through AID Washington viq p {ssions
11) to {ntermational centres such as lCRlsATSBé¥SH¢$ “l§§,°2 CIAT,
111) to developing countries. ) ’

23) The iinkage 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) {s

the most effective,
although Tt will take place through the medium oo G, 0S¢ effect

f (a) through (d).
24) The current status of development of the intemaitgnal 1inkages is as follows:

Team i

Country Visit Visit 222‘@:‘2}:
Indfa* 10.79 -
Philippines** -

Indones{a** - - -
Sudan***(b) 10.79 10.80 10.80
Mal{ewe 12.79 T/A yes
Upper Voltatve 12.79 T/A yes
Tanzania® 10.79, 6.80 T/A yes
Egypt(b; 10.79, 10.80 10.80 -
Yemen (b 10.79 ? yes
Honduras* 10.80 10.80 -
Guatamala* 8.80 10.80 -
Mexico* 8-9.80 ]].80 yes
Brazil* - - -
Hait{ 10.80 10.80 -
{b) - with CID

*  with ICRISAT

** with IRRI

w** with ICRISAT and SAFGRAD

B. Comment on the INTSORMIL establishment anq Yinkages

25) 6Goals and Purposes
¢ we accept the basic interpretation of gy, Deputy Administrator
of AID that the primary purpose of this CRSP is technology production, we
feel that it was the intention of Congress to plage great stress on:
(a) teaching local scientists to solve problems rejated to GS/PM producticn
and use;
(b) 1mproving the capabilities of appropriate LOC {nseitutions to gencrate,
adopt and apply improved knowledge to loca) Conditions;
(c) organizing ana mobil1zing resources necessary for mounting a major,
multi-institutional US-LDC collaborative effore, (our paras 637 above),

| !
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26) Implementation and Strateqy
It was cTearTy the Intention of Congress that “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, althouyn
active steps were being taken to do so. We belfeve this aspect of the CRSP
activity to be of major fmportance, and we trust that the intention of
Congress in this matter will be fulfilled to the letter. (our paras £-10 sbov

27) Organization

We approve of the organization established. We like the degree of
decentralization developed, and particularly welcome the major input from
the Technical Committee towards the development of appropriate administra-
tive decisions. We belfeve that the involvement of the scientists fn this
drea will be a source of strength {n the impl mentation of the CRSP, and
fully support the creation of the Technical Committee 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,
S0 that this travel burden mdy be shared.

29) ¥We commend the director not only for the way {n which he has developed an

ippropriate organization, but also for the speed with which ft was imple-
mented.

30) The proposed mocel for the operation of this CRSP has been discussed at 2
Workshop by Scientists and Administrators fnvolved 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 spectial
value. They are often staffed by good scientists, with reasonable contin-
uity of staffing. They are often in contact with <mall farmers {n 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 abave).

C. Financia)

31) Me are favorably impressed by the long-term nature of the funding under
this CRSP. We understand that the pro-edures outlined have been followed
meticulously by AID. Me trust that the universities will recognize the
reality of the long and assured duration of this funding and will have no
hesitation in employing al) the staff menbers necessary for the activities
required under this CRSP.

32) Only the broad outlines of expenditures and budgets were available to oo,
because of the short time which had elapsed since the initiaticn of sctiv:-
ties under this CRSP. We feel that the Committee will require for their
next review detailed budget and expenditure statements f>r each project,
including the prooortion of each staff member's time pa‘d for under this
CRSP. Only when such information fs available can we attempt to asscss
the extent to which the universities are fulfilling the obligattony lase
upon them by Congress for implementing this CRSP. We have recomnended that
the director should have additiona) accounting suppors, (our paras 10-'C .uu.
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D. Overseas Linkages

Ke have 2lready indicated our view of the importance of these linkages.
Having regard to the generally siow rate of decision - making 1n the
developing world, we consider that good progress has been made in the
developing of Co-operative programs with LOC's. 1. arr of the opinion
that this CRSP could be implemented “elatively Specdi’y in Latir Americe.
With an ICRISAT program based in Mexico, we believe that implementation

could involve much of Latin America, without any political problems arisiny,,
We give more details for our judgement that Latin Amyrica would be the most

appropriate area for the early 1nplenentat1?n of this CRSP in the next

E. The Projects
General

unding is sufficient to maintain strong programs. In view of the
long-term Comwitment of funds to this CRSP, 1t should not be necessary
for projects to e Operated entirely by Scfentists 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,

We are in no position to assess projects on the sclientific excellence
of the work, especially since many of the projects have only been oper-
ating for a few months. We can only express opinions on the applica-
bility of each Project to the stt.gation in the LDC's. [t {s true that
any piece of research on sorghum and millets wil] Tnevitably one day be
of use in the developing world, We do not regard this as a sufficient

technology. It s 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 thac “a sub-
stantial protion of the work will be done 1in the developine world."

There has not yet been time to set up activities in the LDC's un'e. this
CRSP, but we feel that a strong orfentation towards the needs of che LDC's
1S required of this program. Ways should be sought to help to solvye
important problems such as Striga, Quelea birds, Stem borers, long smut,
and Sphacelia disease, which do not occur in the U.S., through resea:'ch
carried out fn the LDC's. [t should be possible * work out procedures

in conjunction with the {nteraational centres edy such activities

may be carried out. We regret that there was no ICRISAT representative
to participate in this aspect of our discussions.

Although this CRSP {s not a *raining program, the need to train LOC
sclentists 1s implicit in the grant document charge to "Improve the
capabilities of appropriate LOC fnstitutions to generate, adopt, and
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apply improved knowledge to local conditions." We would expect that
Some LDC scientists would conduct research in developing country insti-
tutions under this CRSP, and we would regard strong graduate programs
in the U.S. for LOC trainees as an important component of most projects.

Certain of the projects started before this CRSP was implemented have
established good patterns of co-operative work with the LDC's. Exampley
to be cited are the Tgxas disease resistance projgct (TAM 7), and the

the development of these project activities, and that they represent

the true fulfiliment of the intentions of the men who designed the Title
XIT legislation. The true Title XII project is not jest the transfer
of a good piece of scientific research from the U.S. to an LDC. 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 skiils to bring some relief to that misery and nee

One of the difficulties facing plant improvement projects, as well as
some other projects, are the delays caused by quarantine regulations
restricting seed movements into the U.S.A. from Africa or Asia. An

private sector, and could do much towards speeding up the rapid intro-
gression of germplasm. A commi ttee of INTSORMIL scientists must also
consider the strengths and weaknesses of the present world collection
as to preservation and ready access.

Program priorities
Ne 50 not wish to attempt an assessment of which kind of project

s the most useful. A1l are needed. However, we do specially welcome
the projects dealing with human food and nutrition, since this has been
4 neglected area in past sorghum and millet research. We also welcome

Implementation riorities
We think 1t probabTe 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 systoms research, before transferring them to the
re difficult situations prevailing in the 01d World.

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 projgcts
which have been in operation for but a few months, for which preparations

[
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for the LDC components couig not yet be made, through no fault of the
project leaders or investigators. We, therefore, offer an opinion oni,

on the potentfal value of these projects to the developing world, as
we assess {t.

Plant Breeding Projects

Project UA-1 s valuable but small. It is well planned, and could con-
tribute towards the identification of potential drought tolerant types,
which could then be tested in the LDC's in' drought nurseries. We think

screened. We are glad that the graduate student training program has
begun to take students from the LDC's.

Proiect KSU! We have serious doubts about the applicability of the pearl
Millet Tmprovement work to the LOC's. The whole pattern of pests and
diseases in the U.S. differs from those prevailing in Africa and the
Indian sub-continent. It is not clear to us how this program supple-
ments the excellent on-going pearl millet improvement programs being
conducted by ICRISAT in India and West Africa. We believe that, ideally,
the LDC component of the project should be moved overseas. The eval-
vation and screening work of the pearl millet program could be done in
the extreme south U.S. with overseas supplemental evaluation.

Project UN7 Recurrent selection 1n random-mating populations is Tikely
to become the most important system for sorghum improvement, especially
suited to the developing world where population breeding has many advan-
tages. However, we are astonished chat 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 latitudes or
South of the equator. We believe that links with the recurrent selection
programs of ICRISAT in Hyderabad should also be established immediately.

Project TAM 2 We belfeve that this disease-resistance work is of value
tot S, and that the screening component done in the developing
world should be expanded, in so far as circumstances permit. Also
techniques need to be made available to LOC's.

48) Project TAM 3 Breeding for insect resistance is of the greatest impor-

49)

50)

tance to LOC's. However, midge and aphis are not the most important
pests. We would like to see a cooperative component developed with
ICRISAT, dealing with stem-borers.

Project TAM 6 Apomictic 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 st{ll 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.

Project TAM 5 This 1is essentially another drought resistance project.
e eve this project to be of leas value to LOC's than that in

Arizona (UWA-1), although the physiology component at Temple is good.

/
\:1
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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 fuads.

Project MSU-2 A1l aspects of this project are relevant to the more
umid 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
voluminous than the Texas counterpart projects. We feel the sweet
sorghum program to be least applicable. :

Project UN-3 The period of grain fill in sorghum seems only very
remotely related to the needs of the LDC's. .

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

Entomology Projects

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

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.

Project TAM 13 We think that the information gained in this project is
[TkeTy 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.

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

Project KSU 4 Millet storage pests are of great importance to the LOC's.
Tnls 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 Patholoqy

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

Project TAM 8 Greater emphasis on research in the LDC's will be re-
quired, but this is basically a relevant and useful project.
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P;g;ect TAM 9 A valuable project. The .anti-sera bank alone will pe

ot real practical use to LDC's. The virus and mycoplasma incited
diseases have not been well assessed in Asia and Africa, but certainly
are of high potentia) importance.

Project TAM 10 This project is limited {n scope to Downy Mildew and
to Hea » about which quite a 1ot of information is already avail-
able. The benefit to the LDC's may be only slight.

Project UN-9 We believe that this Project is too fundamental in nature
to EE it the LDC's in the foreseeable future, and we question whether

ne
the project should be & charge to this CRSP funds.

ngiect PRF2 Since Pariconia disease is important only in the U.S. and
contdia of sorghum downy m are extremely fragile, we wonder why

this project became a part of the activities supported under this CRSP
Plant Physioloqy

Project KSU2 The value of the results from this project to the LOC's
may o~ly slight, but its operations in the developing world could
certainly nelp towards building local institutional capability by
training staff in a research project.

Project UN-1 This project has been in progress for some years, and
practical results, though useful, are unlikely to become available fOr

an in
Title XII support.

Project UN-2 This project will soon have ak LDC component, and should
prove to valuable.

Project UN-8 We are uncertain to what extent this project will be of
practical use to the LOC's, byt arc pleased to note the fnvolvement
with intermational students.

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

Pro;ect KSU6 This project is relevant only to the situation in the

S. r the research work should be moved there so that local
cultivars can be used in lTocal situations, or the project should
be closed down.

Project MSU-1 This 1s the only project dealing with seed technology,
&nd 1t has an excellent record for training students from the LDC's,
We believe that it should be continued.
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and much remains to be learmnt about methodologies and analyses. We
recommend that projects PRF 1, MSU 3, K -1, 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 relevance on the domestic scene,
and we expect to Took closely at relative performance of the four
programs at the next review.

Summary of Project Assessments
:ah

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

The committee seriously questions the contribution possible from KSU 1
and KSU 6 on mille breeding and cultural practices as the programs are
now designed. FExtensive LOC work and nurseries to the south of Kansas
Svem essential for a continuance of these activities.

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 it applies to Cytoplasmic
differences.

G. Recommendations

Consideration must be given to the introduction of plant collections to
expedite a rapid flow of germplasm, Also, adequate storage and main-
tenance of this material will be vital to future progress.

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

Assistance in accounting or travel seems appropriate for the director,

A system to allow for 1imi ted 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,

oy
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The review committee 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.

Update review committee with any changes 1in funding, projects, staf<
involved, etc.

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

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
rhane Gebrekidan
Bruce Maunder
Bobby Renfro



ATTACHMENT B

Comments and Recommendations of INTSORMIL Technical Committee
on External Review Panel Report, As Modified and Approved by
Board of Directors, October 31, 1980

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

KSU1 8 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.

MSU 2 - The comment 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 ccinpre-
hensive project with proportionately more of its money devoted to staff salaries
than projects at other institutions. It was suggested that MSU should continue to
develop discipline cooperation with other INTSORMIL institutions.

UN 3 - The Board and TC felt that the response submitted by the project leader does
not adequately reflect an increased involvenent in LDC's. The TC recommends that the
project leader revise his resporisc 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
allocated are spent. Emphasis should be placed on tissue culture research. No
additional funding for this project is recommended. The Pl 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.

TAW 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, UN5 and UN 6 - The Technical Committee identified that two projects, not
Three as the Review Committee noted, deal with mineral nutrients. UN 6 deals
primarily with nitrogen metabolism and does not overlap with !™ 5 and TAM 4 which

are on mineral nutrients. The emphasis in UN 5 is primarily on plant analysis of
genotype response to differential rutrient element ievels. 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.

TAM 5 - The drought screening program at Chilicothe conducted by Clark under this
proje t largely represents a drougnt and temperature screening effort in a field
environment quite different from those of Arizona, Lubbock, Western Kansas and
Nebraska. Inasmuch as different sets of drought resistance mechanisms are probably
operative in response 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 LDC's.

TAM 6 - The Technical Committee and Board strongly endorse the apomixis research
under this project and recommends that it be continued. The $7,000 level of funding
for apomixis research is a relatively small investment in a system of high potential
value to developing countries.

TAM 14 - The Technica! Committee recommends that the project leader of this project
submit 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
present for the review. However it is noted that Dr. L. E. House hzd just completed
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 rescarch projects and nurseries,
exchange 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 Comrittee. This cooperation will continue in the future.

Paragraph 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
drought tolerant sorghums and millet. Nebraska is encouraged to continue expansion
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).




INTSORMIL - INSTITUTION/PROJECT/ACCOUNT CODES

SEPTEMBER 1979

INSTITUTION PROJECT NO. SHORT TITLE

U. Arizona X[ IUAY Sorghum Selection for Arid Conditions

Florida A 8 M XITFAM]

Kansas St. U. XIIKSU1 Pearl Millet Breeding
X11KSU2 Physiological and Developmental Processes
XI11KSu3 Farming Systems-Studies
XTIKSU4 Storage and Preservation of Pearl Millet
XTIKSUS Nutritional Quality of Pearl Millet
XIIKSU6 Seedling Vigor and Stand of Millet

U. Xentucky XI1uxl Sociological Constraints

Mississippt XTIMSUY Seed Factors, Stands and Emergence

State U. XTIMSU2 Sorghum Crop Protection/Pest Management

XTIMSU3 Human Nutritional Improvement

U. Nebraska XTIUN] Sorghum Drought Resistance
XITUN2 Temperature Stress in Sorghum and Millet
X1IUN3 Sorghum Grain Fil1l1 Period
X11UN4 Adaptation and Yield Stability
XTIUNS Sorghum/Millet Mineral Efficiency
XTIUNG Nitrogen Uptake in Sorghum and Millet
XTIUN? Sorghum Recurrent Selection
XTIUNS Climatology of Grain Sorghum
XTIUN9 Toxins in Resistance Screening

Purdue Research  XIIPRF1 Socio-Economic Constraints

Foundation XI1PRF2 Mechanisms of Sorghum Disease Resistance
XI1PRF3 Development of Superior Grain Sorghums
XI1PRF4 Enhancement of High Tannin Utilization

Texas ABM U XT1TAM] Sorghum Breeding for Productivity
X1I1TAMZ Sorghum Breeding for Disease Resistance:
XT1TAM3 Sorghum Breeding for Insect Resistance
XTITAM4 Efficient Plant Nutrient Use
XTITAMS Resistance to Environmental Stresses
XTI1TAMG6 Improvement of Reproductive Systems
XIITAM? Host Plant Disease Resistance
XIITAM8 Cultural Control of Plant Diseases
X11TAMS Diagnostic Systems for Plant Diseases
XI1TAM10 Nature of Resistance to Diseases
XIITAM1] Insect Resistance by Host Plants
XIITAM12 Biological Control of Insect Pests
XIITAMI3 Integrated Insect Control Systems:
XI1TAM14 Insect Vectors of Virus Diseases
XIITAMIS Food and Nutritional Quality
XIITAM16 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 D. 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 1ist 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
recomnendation that was voted on by each Technical Committee member. It was 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 vere
implemented at the December 5, 1980, Chicago meeting by informing each Institutional

Representative and each Principal Investigator of their action.



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

INSTITUTION: University of Arizona Proiectiﬂ . XIT VA
PROJECT TITLE: Evaluation and Development of Sorghum Germplasm for Arid Land
Agriculture

PROJECT LEADER: Victoria Marcarian

PROJECT OBJECTIVES:

1. ldentify 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 moistore.

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

1. A sprinkler irrigation gracient system, to apply high, medium, Yow and
—zero levels ot irrigation will be established at Yuma, Arizona. Soils are sandy
and low in fertility; rainfall is about 5 inches annually with 1ittle 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 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 gradient
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 techniques will be developed to increase the efficiency and
effectiveness of selection for drought tolerance.

LINKAGE RELATIONS EMPHASIZED: Domestically, plant breeding and physiology
programs at University of Nebraska and Texas ASM. IN LDC's, Yemen.
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13. Surmars:

Title XIT of the Foreign Assistance Act calls for greater involvement of American
universities i solving the food and anutrition problems of popul:tions of dev.loping
countries. The C2SPs are one of two general methods designed to respond to Title XII.
This CRSP-GS/PM was authorized by A.I.D., effective July 1, 1979, The University

of Nebraska was selected as the Mapagement Entity (ME) and subgrants were awvarded

to the Cciversities of Purdue, Kentucky, Texas A&M, Arizona, Mississippl State,
Florida ASY acd KRacsas State.

Cnder the ccxplicated arrangezents for the CRSPs in general, individual CRSP
projects are evaluated by Pxtermal Pvaluation Panels (EEPs), selected by the

ME and approved by the Board for International Food and Agricultural Development
(BIFAC), a body created by Title X1I of the Foreign Assistance Act whose members
are appoizted by the President of the U.S. This PES is based on the report of
the EFP, the corsideration of that report by entities of the BIFAD and A.I.D.'s
own responsibilities for technical and fiscal management. of govermment funda.

This prcject was evaluated by the EE® during the week of Septecber 13, 1980.

The EE? did not asacss project activities in the basis of sclentific excellence
of vork, since maany of the activities had Leen functional for only a few months
at the tizme of the evaluation. In general, the EXP felt the rate of progress

{n establishing the arcas of research atudy had beecn g 2d, although it believed
that scme of the areas should have core of the research taking place in developing
country situations ard with more LDC institutions {ovolved. The EEP recom-
meadations went through several stages of review and resulted in inatructions

to the parzicipating universities and their Principal Investigators (P1s), to re-
examine certain of the projects to determine their applicability to the removal
of constraiats to sorghtn/nillet producticn and counnumption in LDCs, as well

as to the ceed for greater developing country narticipation during the
investigation stage.

This {3 only the second of the CRIP projects to be evaluated; the first being
the Szall Ruoinants Project reported under the Develcopument Support Bureau PES
Nuober 81-12, 1/12/81 (Project Nuzber 931-1328). Although the two projects

are structured differently, at least at the outset, some cormon problems are
beginning to show e.g., A.1.D.'s annual programming aud Yudgeting process i3
por wvell suired to the type of long-tern cormit=ent that CRuPs require.
Administrative arrangeaenta are cocplicated and will probably caune friction
among U.5. entities involved and confuaton with developluf country counterparts
and the evaluation proceaa i3 unduly prolonged and poanibly redundant.
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At present, there are no apparent faults with the basic project design despite
potential problems with the CRSP mechanism (as noted above). The recommendation
is to proceed with project implementatiom.

14. Evaluation Methodology:

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

Hugh Doggett, International Development Research Center
8rhane Gebrekidan, sorghum breeder, Ethiopia

Bruce Maunder, sorghum breeder, DeKalb Seed

Bobby Renfro, Rockefeller Foundatiom, Thailand

The EEP traveled to Lubbock, Texas in September 1980 where all of the PIs
presented short papers describing the individual projects and accomplishments

to date. The EEP's report is largely based on those papers and the discussions
which followed each presentation. The EEP's recommendatioms (Attachment A)

were examined in detail by the Technical Committee of the CRSP-GS/PM at its
peeting in Kansas City, Missouri om October 30, 1980. Before this meeting each
of the PIs, whose projr.c was questioned during the review, was asked to submit

a rebuttal statement to the Committee. The Committee reviewed each of these
rebuttals oblectively and made reccmumendations for necessary/corrective action

to the Board of Directors. The Committee formulated three categories for
consideration of these projects and the PIs retuttals: (a) disagree with

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

these projects and the Panel's review, the Cormittee made specific recommendations
to the Board of Directors (Attachment B). The Board accepted these recommendations
with minor revisions and formally approved them. The Technical Committee met

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

15. External Factors:

The CRSP-GS/PM is made up of 41 projects at eight U.S. Land Grant universities.
All of these projects were funded by the latter part of CY 1979. The only
project which has not been able to get underway as planned is the Kansas State
socloecononic p-oject specifically designed to be carried out in India.

The Covernment 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
sorghun/millet research projects for several years under A.I.D. financed
contracts and made the major countributions to recent advances in production
technology. These four universities are: Texas A&M, Nebraska, Kansag State
and Purdue. Minsisaippi State University, the fifth university, has carried
out a major seed technology program for many years, also under an A.I.D.
contract. These five institutions have extcmsive research experience both

i{n 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 CRSP. In going over
the proposals subnoitted prior to awarding the subgrants, however, four
proposals were turned down as not germane to the project for varying reasouns.
At present there are no plans to replace those universities or to add to the
number of subprojects already approved, of which there are 41.

0f the $14.5 million A.I.D. has 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 stromng CRSP. Moreover, in view of the projected
long-term ccumitment of funds, the EEP stated that it should not be necessary

for projects to be operated ertirely by sclentists on the basis of ten percent

of their time paid for from CRSP 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 dore in the developing countries and the Panel
agreed that a strong orientation toward the nced of LDCs 1s 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 othersdid not appear germane to LDC needs.
It recommended, for example, tnat much of the Kansas State millet plant improve-
ment work should be moved overseas and questioned whether Texas ASM Project 14

is a viable CRSP unlertaking. More 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 ministries

of agriculture 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
sclentists should be an important component of most projects. Little training
has taken place as of yet.

17. Gutputs:

The most significant overseas activity of the CRSP is expected to be its
support role for natiomal and regional improvement efforts in the two crops
concerned. Merioranda 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
procuced outstanding yields of good quality grain in winter trials
in Guatemala. Nebraska studies on yield st=h71i' - 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 ylelds, lodging resistance
and plant heights. The grain protein contents of the millets
continue to he 1 to 3 percentage points greater than the sorghum
checks at cowmparable grain yleld levels.

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

Plant Physiology, Nutrition and Stress Resistance:

Research in these fields, while fundamental in approach, are
essential to development of germplasm ana cultural practices
which will produce better yields in marginal environments.
Early results from trials conducted by Arizona, Kansas State
and Nebraska gshow 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.

Plant 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
good yield potential were identified. These have been distributed
to plant scientists in developing countries.

Utilization:

Reagearch 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.

‘| 0O
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Examples are wheat flour cixed with sorghum flour in Sudan for
bread, and sorghum meal mixed with maize meal in Mexico for making
tacos. Recent findings show 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 grcins.

18. Purpose:
The purposes of this CRSP. are to:

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

B. improve the :zapabilities of appropriate LDC institutions to
generate, adopt and apply improved knowledge to local conditioms.

At the time of tu's review, the CRSP had been operational for about omne
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. Goal:

The major goal of this CRSP 1is to increase production of grainm sorghum/pearl
willet 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 prcblem: related to
sorghum/millet production and use.

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

20 Beneficiaries:

The ultimate CRSP beneficiaries are producers and consumers of grain sorghum
and pearl millet in the 1LDCs. Producers are expected to bemefit 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. Consuners are expected to benefit through:

- More reliable supplics of these food grains at stable prices in the
parketplace, aud;

- availability of food grains that are more nutritious and with desirable
taste, color, and digestibility charactaristics.

—
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21. Unplanned Effects:

Not pertinent at this time.

22. Llessons Learmed:

It is too early in the project as yet.

23. Special Comments:

This CRSP was made to thé ME 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 iavolve the U.S. universities in the planning
of the CBSPs (as A.I.D. is supposed to do ucder Title XII) 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 meore
quickly.

The EFP thought the ME staff had performed cormendably with approximately the
right sized staff. As the CRSP develops, however, the Papel believed that the
travel burden of the staff would increase. The EEP consiiered additional
assistancc to the ME Director to be essential and, as a consequence, a 1/2

FTE person will be added to the ME 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 all CRSP programs becuase of stringencies on the A.I.D. budget and long-term
commitrents against that budget. The problem of adequately funding our long-
term commitments to the total CRSP program is being brought to the attendion of
the Administrator.

Attachments:

Attachrent A - Report of the INTSORMIL Coumittee. This is the Extermal
Evaluation Panel's Report to the Board of Directors of the
CRSP-GS/PM.

Attachment B - Comments and Raocommendations of INTSORMIL Technical Committee on
External Review Panel Report, as modified and approved by the
Board of Direc-ors, October 31, 1980.

Review of External Evaluation Panel's Feport and the Technical
Compittee's Response to the EEP Recommendationa.

Attachment C

Attachment D - Individual Project Review Presented by Principal Investigators.



Report of the INTSORMIL Review Ccrmittee

—
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-

Our terms of reference are sat out in the attached document "A"% >

Ackncwledcements

1) We are greatly indebted to the Board of Directors, to Dr. Earl Leng, Director

2)

3)

4)

5)

of INTSORMIL, 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 impressad by the organization and manage-
ment of the presentations.

It is inevitable that the report of a review panel should ccntain some adverse
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 INTSORMIL CRSP. We believe that
never before have the research capabilities and the concern for the peoples
of the daveloping 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 growers 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 agenuy
activity in the developing world: and the Scientists have entered whole-
heartedly and enthusiastically into the implementation of this CRSP. We hope
that our admiration and favorable reaction to the way in which this CRSP has
been implemented will be borme in mind throughout the reading of this report.

A. General

Two of our memters frcm the developing world were unable to attend this
review. This lef: only Dr. Brhane Gebrekidan frcm the developing world
serving on the cormittee. Although the other three members of this panel
have much developing warld experience, we do not feel that we can speak
with the saze authority as can third world citizens.

We note with regret that no representative frem [CRISAT headquarters in
Hyderabad attended the review meetings. The activities of INTSORMIL are in
a major area of the ICRISAT mandate, and the support for these programs
totals scme $14.5 millicn over a five year period. We appreciated the con-
tributicn to our review made by Dr. Yartan Guiragossian, ICRISAT scientist
located with CIMMYT in Mexico.

At the time of this review, the CRSP had only been operational for nine
months. The final form of its activities was not yet in place. This fis
particularly true of the activities in LDC's and with internaticnal finstitutues.
Many of our ccmments must therefore of necessity relate to plans and intentiuny,

INTSORMIL ESTAELISHMENT AND LINKAGES

We have ex<ricted the follcwing information on the establishment and
1inkages of [NTSORMIL -



6)

7)

8)

9)

10)

11)

2)

Goals: The major goal of the INTSORMIL CRSP is to increase production of

GS/PM in 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 producticn
and use.

Purnoses are to:

{a)] Organize and mobilize financial and human resources necessary for
mounting a major, multi-institutional US-LDC cullaborative effort.

(b) Improve the capabilities of appropriate LOC institutions to generate,
adopt, and apply improved knowledge to Tocal conditions.

Implementation and Strateay

(2) The program is to be composed of a set of intagrated long-term research
projects, together with related training and technical service capabilities.
(b) Collaborative research relationshi s are to be developed between univer-
sities participating in the GS/PM CRSP, and:
(i) appropriate LDC institutions;
(i1) closely associated international center: 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-1" of Collaborative Research Support Grant Document
No. AID/DSAN/X1I-G-0149 for Project No. 931-1254.11)

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 foud, nutrition, and poverty problems
specifically in the research priority areas of this CRSP.

(¢) 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 1nstitutionﬂ

An interpretation of the documents by the Deputy Administrator of 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 i1mportance.

(The role of Title XII in International Development, by Joseph C. Wheeler,
Attachment “8")

ORGANIZATION

(a) An Acministrative Council of eight senior university administrators,
one from each orf tne eight participating institutions, was established.
(b) Five members from the Acdministrative Council were chosen to form the
Board of Directors.
(c) Dr. £arl R. Leng was selected as Program Oirector {n Decemter, 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, cne frcm each participating Insti-
tution, was established.
(e) Two AID/W Project Officers were ncminated:
1) A Contract/Grants Officer (Mr. Ed Thomas)
i{) A Program Technical Officer (Or. R. Il. Jackzzn)
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3) .

12) The Principles 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
*C", as they relats to:
(a) Establishment of the headquarters office;
(b) Internal administrative arrangements;
¢) Subgrants to participating institutions;
d) Relations with AlD;
e) Contact with participating pessonnel,

14) The views of the Program Director, abstracted frcm document "C" on Head-
quarters Organization, Relations with AID, and Ccmmunication with tie
CRS? group are as follcws:

(a) Headquarters Qrcanization

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 1f the program {s to function.

(b) Relations with A.I.D. _

The closest possible working relations must be established with
A.1.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.

(¢) Communication within the CRSP Group

Every effort must be made to establish communication between the
Pragram Director and all participants in program projec*s. This
should include personal visits to the participating insti:utions,
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 ccmpetitive and to focus on
their own discipline and speciality; the strengths of these tendencies
should be exploited but their drawbacks must be overcome i{f a coordin-
ated program is to be successful.

15) Oiscussions at a workshop on the implementation of this CRSP led to the
development of the following model:

c ’ F
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16)

17)

18)

19)

20)

21)

4)
FINANCIAL

The funds obligated under the grant document are $19,207,000 over a

period of five years, frcm July 1, 1979 until June 20, 1984. This

grant is made up as follows:

$14,500,000 - Estimated AID contribution

$ 4,707,000 - Estimatad grantess' and subgrantees' non-federsl contribution

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.

Estimated total pragram 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

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

No. aof AID Non-Federal
University Projects Contribution Funds Total
Arizona 2 121,000 36,000 157,000
Florida A&M 1 37,000 16,000 53,000
Kansas State 6 §35,000 177,000 712,000
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
v .~due 4 672,000 241,000 913,000
Texas 16 1,286,000 802,000 2,088,000

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

“The grantees and subgrantees may make appropriate financial arrange-
ments with LDC 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

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 Oocument, the management entity being required to "work with the
regional bureaus, AID missions, and host country institutions %o develop
the priorities of the program  be done {n the developing countries.”



5)

22) International linkages have three aspects:
(a) INTSORMIL internal, bty discipline, inter-institutional, and intra-
institutional.
(b) External
(1) formal links through AID Washington via DS8/RB to missions
(1) to internaticnal centres such as ICRISAT, CIMMYT, IRRI & CIAT.
(111) to developing countries.

23) The linkage organizations will be through
(a) Ccmplex netwarks
b) INTSORMIL =—= International Centres
¢) Program ——= Country
(d) Institution ——= Institution
(e) Individual to ‘individual.
Ultimately, the personal relationship of (e) {s the most effective,
although it will take place through the medium of (a) through (d).

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

Team Ongaing
Country Visit -~ Visit Activity
India* 10.79 -
Philippines** - -
Indonesia** - - -
Sudan*™*(b) 10.79 10.80 10.80
Malia> 12.79 T/A yes
Upper Volta*™* 12.79 T/A yes
Tanzania* 10.79, 6.80 T/A yes
Eqypt(b) 10.79, 10.80 10.80 -
Yemen(b) 10.79 ? yes
Honduras* 10.80 10.80 -
Guatamala* 8.80 10.80 -
Mexico* 8-9.80 11.80 yes
Brazil* - - -
Haiti 10.80 10.80 -

{b) with CID

* with ICRISAT

** with [RRI

wwx with ICRISAT and SAFGRAD

8. Comment on the INTSORMIL establishment and linkages

25) Goals and Purposes

While we accept the basic interpretation of the Deputy Administrator

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

feal that it was the intenticn 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; .

(¢) organizing 2nd mobilizing resources necessary for mounting a major,
qulti-institutional US-LDC collaborative effort. (our saras 647 above)

o
/



6)

26) Imolementation and Strateay
[t 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 possikle to implement this intention, althougn
active steps were being taken to do sa. We beliave this aspect of the CRSP?
activity to be of major importance, and we trust that the intantion 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 welcome the major input from
the Technical Cormittee towards the development of 2ppropriate administra-
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 Committee 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 tor the director, both in the LOC'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 commend the director not only for the way in which he has developed an

appropriate organization, but also for the speed with-which 1t 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 lcad of administrative and other .diverse matters that
their effectiveness and contacts with the local cultivators are lessened.
(our paras 13 abave).

C. Financial

31) We are favorably impressed by the long-term nature of the funding under
this CASP. 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 {nitiaticn of activi-
ties under this CRSP. 'We feel that the Ccrmittee will require for their
next review detailed budget and expenditure statements for each project,
including the prcportion of each staff member's time paid for under this
CaSP. OCnly when such information is available can we attempt %0 assass
the extent to which the universities are fulfilling the cbligations laid
upon them by Congrass for implementing this CRSP. 'We have recemmended that
the director shoyld have additional accounting support. (our paras 15-20 Jbor
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D. Overseas linkaces

We have already indicated our view of the importance of these linkages.
Having regard to the generally slow rata of decision - making in the
developing world, we consider that good progress has been made in the
developing of co-operative programs with LDC's. We are of the opinion

that this CRS? could be implementad ralatively speedily in Latin Americ:.
With an ICRISAT program based in Mexico, we teliave that implamentation
could invoive much of Latin America, without any political problems arising.
We give more details for our judgement that Latin America would be the wmost
apprepriate area for the early implementation of this CRSP in the nex:

part of our report. (our paras 19-24 above).

However, it does seem to us that there have bean problems in obtaining

full and enthusiastic co-operaticn frcm some of the AILD missions over the

organization of linkages with LDC's undar this CRSP. We believe that the
full purposas and desires of Cangress in the creation of these Title X!!

%RSP'S may have gludad scme administrators working in isolated overseas
gcations. .

E. The Projects

General

Funding is sufficient to maintain strong programs. In view of the
long-term commitment of funds ta this CRSP, it should naot 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.

de are in no 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 millets will {nevitably one day be
of use in the developing world. We dn not regard this as a sufficient
Justification for the existence of a research project. Nor do we consider
that, for mest projects, work done entirely in the U.S. can be justified
on the grounds that trainees can come 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 “{n the developing world."

There has not yet been time to set up activities in the LOC's under this
CRSP, but we feel that a strong arientation towards the needs of the LDC's
is required of this program. 'Ways should bte 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 LDC'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.

Although this CRSP 1s not a training program, the need to train LOC
scientists {s implicit in the grant document charge to “Improve the
capabilities of appropriate LOC institutions to gencrate, adopt, and
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apply improved knowledge to local conditions." We would expect that
some LOC scientists would conduct research in developing country insti-
tutions under this CRSP, and we would regard strong graduate programs
in the U.S. for LDC trainees as an important ccmponent of most projects.

38) Certain of the projects startad before this CRSP was implementad have
established good pattarns of co-cperative work with the LDC's. Examoles
to be cited are the Texas diseasa resistance project (TAM 7), and the
Texas food and nutritional quality of sorghum project (TAM 15). How-
ever, there is concern lest scme other grant requests were made more

, on the need for funding of projects than from a strong desire to help
LOC's 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 LOC's. We believe that this has been a major factor in
the development of these project activities, and that they represent
the true fulfiliment of the intentions of the men who designed the Title
XIT legislation. The true Title XII project is not J)&t 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 CRS? as an opportunity to
use their knowledge and skills to bring scme relief to that misery and need.

40) One of the difficulties facing plant improvemcnt projects, as well as
some other projects, are the delays caused by quarantine regulations
restricting seed movements into the U.S.A. from Africa or Asfa. An
intermediate stage might be useful to both the institutional and the
private sector, and could do much towards speeding up the rapid intro-
gression of germplasm. A committee of INTSORMIL scientists must also
consider the strengths and weaknesses of the present world collection
as to preservaticn 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 welccme
the projects dealing with human food and nutrition, since this has been
a neglectad 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) Imolementation priorities
We think 1t probable that much of the technology and impraved plant

e

material developed in the U.S. could find {mmedfate 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 01d Yorld,

43) More catailed assessment
e have already indicated that we are both reluctant and unqualifiec
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

”~
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for the LDC ccmponents could not yet be made, through no fault of the
project leaders or investigators. We, therefore, offer an opinion onl,

cn the potential value of these projects to the developing world, as
we assess it.

Plant Breedina Projecss °

Project UA-1 1s valuable but small. [t is well planned, and could con-
tribute tcwards the identification of potential drought tolerant types,
which could then be tested in the LOC's in' drought nurseries. We think
that the area under sprinkler irrigation should be extended by further
installaticns of {rrigaticn equipment so that more germplasm may be
screened. We are glad that the graduate student training program has
bequn to take students from the LOC's.

Project KSU1 We have sarious coubts about the applicability of the pearl
millet imorovement work to the LOC's. The whole pattern of pests and
diseases in the U.S. differs from those prevailing in Africa and the
Indian sub-continent. It is not clear to us how this program supple-
ments the excellent on-going pear] millet improvement programs being
conductad by ICRISAT in India and West Africa. We believe that, ideally,
the LDC component of the project should be moved overseas. The eval-
vation and screening work of the pearl millet program could be done in
the extreme south U.S. with overseas supplemental evaluation,

Project UN7 Recurrent selecticn in randem-mating populations is 1ikely
to beccme the most important system for sorghum improvement, especially
suited to the developing world where population breeding has many advan-
tages. However, we are astonished that only one generation is obtained
each year, and believe that {mmediate steps should be taken to arrange
for a second generation to be grown each year in lower latitudes or

south of the equator. We believe that links with the recurrent selection
programs of ICRISAT in Hyderabad should also be established immediately.

Project TAM 2 We believe that this disease resistance work {s of value
to the LDC's, and that the screening component done in the developing
world should be expanded, in so far as circumstances permit. Also
techniques need to be made available to LOC's.

Project TAM 3 Breeding for insect resistance is of the greatest impor-
tance to . However, midge and aphis are not the most important
pests. We would like to see a cooperative component developed with
ICRISAT, dealing with stem-borers.

Prcject TAM 6 Apomictic sorghums could indeed be very valuable to the
veloping world, However, this project has been active for a number
of years, and the level of apcaixis available is still only 20%, We
uesticn whether this level of progress justified moving this project
rom {ts former support base on to Title XII funds. Emphasis should
continue %o be given to cytonlasmic differencas.

Project TAM 5 This {s essentially another crought resistance project.
e believe this project to be of leas value to LOC's than that in
Arizona (UA-1), although the physiology cocmponent at Temple {5 gocd.

A el W Ly
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Project TAM 1 The davelopment of sorghums with wide adaptation and

stable yielas is of great practical value to the LOC's. The deter-
mination of night temperature effects on sorghum grewth 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 de*arminaticn of the relationship between yield and photo-
synthetic activity, are of any ccncern to the LDC's, and we are uncer-

tain how they came to be regarded as legitimate charges to Title XII funds.

Project MSU-2 A1l 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 ccmpare costings
with those of the equivalent Texas project. The magnitude of breeding,
entomalcgy, and pathology expressed by the investigators seemed less
volumirous than the Texas counterpart projects. We feel the sweet
sorgiium program to be least applicable.

Project Un-3 The period of grain €i11 in sorghum seems only very

remotaly related to the needs of the LDC's.

Project UN-4 The usefulness and relevance of this project will be

greatly ennanced when testing is extended to sites in the LDC's as planned.

Entomoloay Proiects

Project TAM 11 This is the back-up project for TAM 3 and is thus of

practical vaiue to the LDC's.

Project TAM 12 This project would benefit from more activity in LOC's,

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

Project TAM 13 We think that the information gained in this project is

TikeTy to be oo location specific to benefit the LDC's, but believe that
the facts atout this shculd be established by continuing the project for
a further pericd.

Proiect TAM 14 Until the significance of sorghum virus diseases in the

L0C's nas been established under project TAM 9, we question whether
project TAM 14 is 3 proper charge to Title XII funds'

Profecs 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 a: LOC locations.

Plant Pathaloay

Project TAM 7 In many respects, this is a model INTSORMIL project,
Raving gocd work in the U.S. linked to screening in the LOC's.

Project TAM 8 Greater emphasis cn research in the L2C's will be re-
quired, out this is basically a relevant and useful project.
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Project TAM 9 A valuable praoject. The anti-sera bank alone will be
of real practical use to LDC's. The virus and mycoplasma incited
diseases have not been well assessed in Asia and Africa, but cartainly
are of high potantial importance.

Project TAM 10 This project is limited {n scope to Downy Mildew and
to Head Smut, about which quite a lot of {nformation is already avail-
able. The benefit to the LDC's may be only slight.

Project UN-3 We believe that this project is too fundamental in nature
to benetit the LDC's in the Toreseeable future, and we question whether
the project should be a charge to this CRSP funds.

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

Plant Phvsioloay

Project KSU2 The value of the results frem this project to the LDC's
may be only slight, but its operations in the developing world could
certainly help towards building lccal institutional capability by
training staff in a research project.

Project UN-1 This project has been in progress for some years, and
practical results, though useful, are unlikely to beccme 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.

Project TAM 16 The activities of this project will be extended to
the Sudan in the near future, and {t appears suitable for continued
Title XII support.

Project UN-2 This project will soon have ak LDC ccmponent, and should
prove to be valuable.

Project UN-8 We are uncertain to what extent this project will be of
practical use to the LDC's, but are pleased to note the involvement
with 1nternational students.

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

Project XKSU6 This project is relevant only to the situaticn in the
LDC'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.

Project MSU-1 This is the only nroject dealing with seed technalogy,
and it has an excellent recurd for training students from the LOC's.
Wa pelieve that it should be continued.

NV
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Nutrition and Quality

All the projects under this heading are of great relevance to the LOC's.
We, therefore, reccmment 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

Again, all the projects are of great relevance tec the developing world,
and much remains to be learmmt about methodologies and analyses. We
recommend that projects PRF 1, MSU 3, KY-1, and KSU 3 should continue
to receive sustained stpport 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

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

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

The committee seriously questions the contritution possible from KSU 1

and ¥SU 6 on millet breeding and cultural practices as the programs are
now designed. Extensive LOC work and nurseries to the south of Kansas

seem essential for a continuance of these activities.

Projects needing close cbservation would be MSU-2 based on a rather
large funding; UN-8 on climatology based on practical significance;
and TAM 6 which saems only appropriate as it applies to cytoplasmic
differences.

G. Rerommendations

Consideraticn must be given to the introduction of plant collecticns to
expedite a rapid flow of germplasm. Also, adequate storage and main-
tenance of this material will be vital to future progress.

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

Assistance in accounting or travel seems appropriate for the director.

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. '
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Stronger attempts be made to involve ICRISAT at future reviews.

Provide review committae with expenditure per project and percentage
involvement with Title XII by individual participant.

The review ccmmittee 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.

A winter review should require no more than three days of participar

time plus a minimum of one day for the ccmmittee to prepare their report.
The significance of the Board to the success of INTSORMIL would suggest
their participation throughout the session including field tecurs.

Update review ccmmittee with any changes in funding, projects, staf”
involved, etc.

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

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



ATTACEMENT B

Comments and Recommendations of INTSORMIL Technical Commi ttee
on External Review Panel Report, As Modified and Approved by
Board of Directors, October 31, 1980

(Letter-number combinations refer to project numbers - see attached list. "Para-
graph” numbers refer to External Review Raport 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.

MSU 2 - The comment by the Review Committee referring to research on sweet

sorchum 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 EZ? 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 proportionateiy more of its money devoted to staff salaries
than projects at other institutions. It was suggested that MSU should continue to
develop discipline cooperation with other INTSORMIL institutions.

UN 3 - The Board and TC felt that the response submitted by the project leader does
not adequately revlect an increased involvement in LDC's. The TC recommends that the
project leader revise his response statement to accurately reflect LOC 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 S - 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 Board authorized continuation of this project only until the funds now
allocated are spent. Emphasis should be placed or tissue culture research. No
additional funding for this project is recommended. The Pl is requested to publish
the techniques and results of plant growth frem 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 mechanisn of
disease resistance and susceptibility and screening for improved resistance to
fungal -pathogens with emphasis on Colletotrichum gqraminicola. A revised budget and
plan of work is to be submitted to reflect the redirection.

TAM 1 - The Technical Committee and Board accept the pest-r:view 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 alrecady allocated
to the project. The budgetary and work plan implications of this redirection will

be considered prior to 3rd year funding approval.



TAM 4, UN S5 and UN 6 - The Technical Committee identified that two projects, not
Three as the Review Committee noted, deal with mineral nutrients., UN 6 deals
srimarily with nitrogen metatolism and does not overlap with UN 5 and TAM 4 which

are on mineral nutrients. The emphasis in UN 5 is primarily on plant analysis of
genotyp2 respanse 0 differential nutrient element tevels. TAM 4 is a soils

project. Tne TC strongly encouraces the development of an LDC component in TAM 4.
The TC 3and Soard do not consider that there is undesirable duplication in these

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

TAM 3 - The drought screening program at Chilicothe conducted by Clark under this
aroject larcely represenss a drought and temperature screening effort in a field
environment quite different 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 dces not represent duplication of effort.
The TC and Bcard are not concerned that there will be overemphasis on drought and
associated temperature stresses in view of these limitations in LDC's.

TAM 5§ - The Technical Committee and Board strongly endorse the apemixis research
under this oroject and recommends that it be continued. The $7,000 level of funding
for apomixis research is a relatively small investment in a system of high potential
value t2 developing countries.

TAM 14 - The Technical Committee recommends that the project leader of this project
submit evidence of a radirection of effort to focus cn the problems of the LDC's.
This researcn 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 resoonse to paragraoh 4 and 84 of the Review Report the Technical Commit-
see and doard also regret that a representative frem ICRISAT headquarters was not
present far the review. However it is noted that Dr. L. E. House had just completed
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 research projects and nurseries,
exchange of cermplasm, and development of joint conferences. The major conference
"Sorghur in the 80°'s" will be a joint venture of [CRISAT and INTSORMIL. A majority
of the key participants in the Conference at INTSORMIL staff scientists and three
have served on the Planning Ccmmittee. This cooperation will continue in the future.

Paracgranh 67 - The Technical Committee and Board agree that project UN 1 should
deveico an expanded research component in LOC's as soon as possible. Presently,
Arizona and [CRISAT are using the methodology developed by Nebraska to screen for
drought tolerant sorchums and millet. Nebraska is encouraged to centinue expansion
of the utilization of this methodology in LCC programs.

Paragrath 74 - The Technical Ccrmittee indicates that project MSU 3 is more ap-
propriately included under nutrition and quality (Paragrapn 74) rather than socio-
econonics (Paragrapn 75).
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INTSORMIL - INSTIWUTION/PROJECT/ACCOUNT CODES
SEPTEMBER 1979

INSTITUTION PROJECT NO. SHORT TITLE

U. Arizona XIIUAY Sorghum Selection for Arid Conditions
Florida A & M X11FAM]

Kansas St. U. XIIKSul Pearl. Millet Breeding
X11KsSu2 Physiological and Developmental Processes
XIIKSU3 Farming Systems-Studies
X1IKSu4 Storage and Preservation of Pear] Millet
XTIKSUS Nutritional Quality of Pearl Millet
X11IKSU6 Seedling Vigor and Stand of Millet

U. Kentucky XIT1UK1 Sociological Constraints

Mississippt XTIMSU1 Seed Factors, Stands and Emergence

State U. XTIMSU2 Sorghum Crop Protection/Pest !lanagement

XTIMSU3 Human Nutritional Improyvement

U. Nebraska XTIUN) Sorghum Drought Resistance
XItunz Tem, rature Stress in Sorghum and Millet
X1IUN3 Sorghum Grain Fill Period
XTIUN4 Adaptation and Yield Stability
XTIUNS Sorghum/Millet Mineral Efficiency
X1IUNG Nitrogen Uptake in Sorghum and Millet
XTIUN? Sorghum Recurrent Selection
XI1UNS Climatology of Grain Sorghum
XTIUN9 Toxins in Resistance Screening

Purdue Research  XIIPRF1 Socio-Economic Constraints

Foundation XI1PRF2 Mechanisms of Sorghum Disease Resistance
XIIPRF3 Development of Superior Grain Sorghums
XI1PRF4 Enhancement of High Tannin Utilization

Texas ASM U XTITAM) Sorghum Breeding for Productivity -
XITTAM2 Sorghum Breeding for Disease Resistance
XIITAM3 Sorghum Breeding for Insect Resistance
XTITAM Efficient Plant Nutrient Use
XIITAMS Resistance to Environmental Stresses
XI1TAMG Improvement of Reproductive Systems
XIITAM7 Host Plant Disease Resistance
XIITAMS Cultural Conmtrol of Plant Diseases
XI1TAM9 Diagnostic Systems for Plant Diseases
X11TAMIO Nature of Resistance to Diseases
XIITAMN Insect Resistance by Host Plants
XIITAMI2 Biological Control of Inscct Pests
XITTAMI3 Integrated Insect Control Systems:
XI1TAM14 Insect Vectors of Virus Diseases
XTITAMIS Food and Nutritional Quality

XIITAM16 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 D. 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 1ist 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 Cemmittee 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 rasponse statements supplied by each project leader. In all cases,
lengthy and objective discussions of each project were eventually formulated into a
recomrendation that was voted on by each Technical Comnittee member. It was 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 (8) recormend
project redirection or revisfon, and (C) recomnend project termination at 2 specific
time. Based upon extensive discussions, specific recommendations were made by the
Technical Committee to the INTSORMIL Board of Directors. The Board accepted these
reccmrendations with minor revisions. The Technica) Cormittee reccrmendaticns were
{mplemented at the December 5, 1980, Chicago meeting by fnforming cach Institutional

Represeritative and each Principal Investigator of their action.

A



ATTACHMENT D

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

INSTITUTION: University of Arizona ' Project No. XII UA 1

PROJECT TITLE: £Evaluation and Development of Sorghum Germplasm for Arid Land
Agriculture

PROJECT LEADER: VYictoria Marcarian

PROJECT OBJECTIVES:

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

2. Increase droucht tolerance levels throuch 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 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 {s about 5 inches annually with 1ittle or no rain
during the sorghum growing season.

2. Genotypes obtained from various sources, including those already selected
for droucht 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 gradicnt
system will be further selected and recombined for additional selecticn under
moisture stress and high temperatures.

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

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

LINKAGE RELATIONS EMPHASIZZID: (Lomestically, plant breeding and physiology
programs at University or Nebrasxa and Texas ASM. [N LDC's, Yemen.

-
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INTSORMIL-COORDINATZD RESEARCH
SUPPORT PROGRAM - GRAIM SORGHUM/PEARL MILLET

INSTITUTION: Florida A&M University Project Noi XI1 FAM 1

PROJECT TITLE: OCevelopment and Field Testing of Acceptable Sorghum/Millet
roods and Recipes

PROJECT LZADER: Hetty Deane Banatte

PROJECT OBJECTIVES:

1. Establish cooperation_and |1nkaggs 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. Cevelop 2nd 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 macde to other universities with related work and to
Caribbean countries wnere 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-previously conducted by local and
international agencies.

3. If needed, 2 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 agencies.

LINKAGE RELATIONS EMPHASIZED:

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



TNTSORMIL-COORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SOPGHUM/PEARL MILLET

INSTITUTION: Kansas State University Project No. XII KSU 1

PROJECT TITLE: Pearl Millet Improvement Program

PROJECT LZADZR: W. D. Stegmeier, F. L. Barnett, Tom L. Harvey

PROJECT JBJECTIVES:

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

2. To study the inheritance 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 cut. In the first year, about 200 F] hybrids have been performance
tested, and a larger number will be tested in 1983.

3. Screening of selected materials for désirable nutritional, agronomic,
and pest resistance traits will be conducted by interdepartmental cooperation.

4. Materials surveying advanced selection will be made aveilable to ICRISAT
and LOC research agencies, for coordinated testing in a wide ranae of environments.

LINKAGE RELATIONS EMPHASIZED:

Domesticaily, with Texas ASM University and other research institutions
interested in pearl millet. In developing countries, with ICRISAT and with
countries having significant pear] millet research programs.



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

INSTITUTION: Kansas Stata University Project No. XII KSU 2

OROJECT TITLE: Physioleogical and developmental processes adversely affected by

environmental stresses.

PROJECT LEAJER: Edward T. Kanemasu

PROJECT 0SJ=CTIVES:

1. De*ermine microclimate of the crop canopy under various envircnmantal
stresses imoosed by cultural and tillage practices (residue management, tillage,
rotations, plant populations).

2. Determine the nature and quantification of changes in physjo]ogica]
and developmental processes cccurring 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, microclima*e 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 ccmponents).

2. The above information will be analyzed and correlated to determine
(a) the influence of envirormental 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
determined.

LINKAGE RELATIONS EMPHASIZZD:

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



INTSORMIL-COGRDINATED RESZARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET

NSTITUTION: Kansas State University Project Mo. XIT KSU

PROJECT TITLI: A farming-systems approach to sorghum and millet production
in India

£ADER: Barry H. Michie, David Norman, Janet Benson, James Converse,

1.. Develop analysis of farming systems, linking social science dimensions
with technical 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 WORK PLANS:

1. Descriptive 2nalysis of actual sorghum/pearl millet farming systems
(probably in Rajasthan, India) will be made.

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

3. Evaluated technologies will be tested in detail in farmers' fields
and under realistic cocnditions.

4. The best technologies emergirg from farm-level tests will be further
evaluated in broad-scale, extensicn trials.

5. The above studies 'rill be combined with micro-level socioeconomic
analysis of selected rural households in the test areas, anc micro-level
analysis of infrastructure, development programe and the econcmic end {n-
stitutional environment.

LINKAGE RELATICNS EMFHASIZED:

Dcmestically, with other Kansas State tecnnical projects anc with Kentucky
socio-econcmic studies. Overseas, with ICRISAT, and inizially, with Unfversity
of Udaipur, I[ndia.



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

INSTITUTION: Kansas State University Project No. XII KSU 4

PROS

(34

¢T TiTLE: Storage and Preservaticn of Pearl Millet

PROJECT LEZACIAS: Robert 5. Mills, John R. Pedersen

PROJECT Q3JECTIVES:

1. Determine the extent of insect and mold problems in stored millet
grain, uncer actual LOC conditions.

2 Determine species, relative abundance and damage levels of stored-grain
insec.s aad molds.

3. Evaluate LOC storage facilities and tachnigues, and design improvements
where aporopriale.

4. Evaluate available lccal insect control methods for economy and effectiveney

determine {7 different methods used in developed countries are practical in LDC's.

§. (Conduct laboratory research on susceptibility of a wice range of millet
types to insect carage.

6. Evaluate relationship of threshing and handling damage to storage
losses.

7. Train LDC personnel in storage technology and research,

RESEARCH APPROACHES AHD WORK PLANS:

1. Project personnel will visit selected millet-producing areas to study
insect and cold prevalence and damage in actual storage situations.

2. Quality and pctential for improvement of loca) storage structures will
be e.cluated.

5. ‘Where appropriate, improved storage siructures and methods will be
demonscrated in cooperation with Tocal personnel.

4. Loca) varieties of millet, along with imoroved types, ~ill be evaluated
{n LOC's and tne U.S. for reaction to different molds and insects.

£, Parzicular aztention will be paid to the potential for mycotoxin formation
and 1%5 prevention) tn stored millet grain.

6. Local short-course training in storage ctudies and methods will be
conducted in LOC'2,

= selectec LOC persennel will be trained at v5U, through intensive
short ccurses anc cegree wo-k,

LINRAGE RELATIONS EMPUASITED: ICRISAT and LDC country inst tutions as selectad.




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

INSTITUTION: Kansas State University Project Mo. XII KSU §

PROJECT TITLE: Nutrizional Quality of Pearl Millet

PROJECT LEZAJERS: R. Carl Heseney, E. Varriano-Marston

PRCJECT OBJECTIVES:

1. De‘ermine how pearl millet {(and sorghum) are prepared and consumed in
traciticnal fooas; alsc determine local opinion as to characteristics of high quality
grain.

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

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

4. Determine chemical components and physical characteristics of pearl millet
grain which may reduce digestibility or nutrient availability, or interfere with
end-use oad quality of the grain.

5. Develep ‘undamental knowledge of the properties of various quality-related
chemical comsonents 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,
cefining 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,
an¢ for genetic differences in proteins and amino acid distributions. Rat feeding
stucias will be conducted on traditional food products. Enzyme digestion techniques
and scanning electron microscopy will be used to determine if barriers exist to
enzymatic aczion.

&. HNutrient compesition and availability will be determined by chemical and
biologica]AaisaX on whole grain and the various milled fractions of processed
roducss. Animal studies designed to determine t f
OReS  Finctions on nutrizional status. ne the effect of different grain types and
5. Carbonydrates will be characterized, particularly with regard to enzymatic
hvérolysis. S:aling of millet/sorghum chappaties and Kisra will be studied. Pentasans
will be evaluated for amount and type.

LINKAGE RELATIONSHIPS EMPHASIZED: Domestically, with other participants studying
Tood use 2nd nucricional value. In LDC's, inftially with ICRISAT and Sudan; later
with other countries including Upper Volta and Senegal.

s\,
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INTSORMIL-COOROINATED RESEARCH
SUPPORT PROGRAM - GRALN SORGHUM/PEARL MILLET

INSTITUTION: Kansas State University Project No. XII KSU 6

PROJECT TITLE: Seedling vigor, stand establishment, and developmental physiology
of pearl millet.

PROJECT LSADERS: Richard L. Vanderlip and Edward T. Kanemasu

L
PPOJECT OSJECTIVES:

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

2. ldentify and evaluate germplasm with capacity to establish good stands
under stress conditions - particularly temperature, moisture and high salt.

3. ldentify factors closely related to plant growth, development and grain
vield. '

4. ldentify and evaluate physiological and developmental processes ad-
versely 2ffected by environmental stresses.

5. Evaluate herbicides available for weed control in summer cereals, to
determine which herbicidas are potentially useful in pearl millet cultivation.

RESTARCH APPROACHES AND 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 seecdling 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.m application rates for herbicides found suitable.

LINKAGE RELATIONS EMPHASIZED: Domestically, nc other INTSORMIL participant has

2 program on pear] millet, Professional contact will be maintained with researchers
on related work with sorghum, particularly at Nebraska and Texas ALM, Overseas,
conzacts have been establisned with ICRISAT, and close coordination is expected

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

c’{\



INTSORMIL~COORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
INSTITUTION: University of Kentucky Project No. XI1 UK 1

PROJECT TITLE: Sociocultural Constraints in the Production and Composition
of Grain Sorghum and Pear] Millet

PRINCIPAL INVZSTIGATOR: 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-oi—scientific knowledge and information,
and to develop more effective dissemination programs.

RESEARCH APPROACHES AND WORK PLANS:

1. Literature survey. This survey will utilfze 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 anthroooloagical studies. These studies will be condycted
in at least two dirtering 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 operations. 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' neads and problems, and b) the ap-
propriateness of researcn products to needs of the rural pcpulation.

4. Field studies of dissemination/knowledae utilization mechanisms, In
selected ereas, cata wiil be ootained on sources and cnannels of information,
value perceptions, and expectations of change agents and their clients. Pre-
liminary work will be done to prepare for field investigasions on cecision
processes, educationai programs and learning styles. The latter studies are
to be further developed later in the project.




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

INSTITUTION: Mississipgi State University Project No. XII MSU 1

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

PROJECT LEADER: J. C. Delaouche

PROJECT O3JECTIVES:

1. Analysis of emergence and stand establishment problems in actual production
areas, to determine causes of problems and relative importance of seed and en-
vironment21 factors.

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

3. ldentification and characterization of heritable seed characters associated
with superior sead 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 cata on emergence and stand establishment under actual fiela
conditions.

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

3. Implement LOC personnel training.

LINKAGE RELATIONS EMPYASIZED: LDC personnel to be selected. Arizona, Texas
ASM, Kansas S:ate University, Puerto Rico comestically.

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

INSTITUTION: Mississippi State University Project No. XII MSU .

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. lIncorporate factors for resistance to midge fall armyworm, Fusarium,
grain mold and leaf disease pathogens into elite U.S. and LDC 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
LOC'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, iexas A&M, Georgia.

(p?



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

INSTITUTION: Mississippi State University Project No. XII MSU 3
PROJZCT TITLE: An Intardisciplinary Approach to Nutrition Improvement of

People Consuming Grain Sorghum and Pearl Millet as the Staple
Food.

PROJECT LEADIR: Mary Futrell

PROJECT O03JECTIVES:

1. 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
inccme GS/PM censumer t3 be used as a yardstick for assessing agricultural de-
velopment progress.

RESEARCH APPRCACHES AND WORK PLANS:

1. Arrange a nutritionist-sociologist-ay:unomist team to visit LOC's and
prepare descriptive ethnogeographies including family structure, farming
practices, marketing arrangements, communication and institutional structures
and village social organization. Identify problems, potential local research
associates and trainers for collaborative effort.

2. Select an 00C 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 measurements. Where malnutrition exists intervention programs will be
recommenced.

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

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




INTSORMIL-COQRDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SORGRUM/PEARL MILLET

INSTITUTION: University of Nebraska-Lincoln Project Ne. XII1 UN 1

PROJECT TITLE: Evaluaticn and Development of Sorghum Germplasm for Arid Land
Agriculture,

PROJECT LEADER: C. Y. Sullivan

PROJECT OSJECTIVES:

1. To define physiological characteristics which are affected most by drought

stress, and identify both tolerance and avoidance mechanisms which may be selected
to imprcve drought resistance.

2. 7o develap and implement practical techniques of screening and selecting
for plant genotypes with desirable physiological responses for use in breeding
for vield stability in moisture stress situations.

RESEARCH APPROACH AND WORK PLANS:

1. Utilize line sprinkier 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 grewth and development patterns, which relate” td yield components in
the same gradient system.

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

4. Related physiological measurements will include leaf water osmotic and

turgor potentials stomatal diffusive resistance, heat and dessiccation tolerance,
cuticular waxes, air and leaf temperatures.

5. Water loss via evapotranspirational ty different genotypes will be
checked to see if improved water use efficiency can be selected for,

6. Development of breeder screening techniques will be attempted.

LINKAGE RELATIONS EMPHASIZED: Domestically, Arizona, Kansas, Texas. Internationally,
Inata {iCRISAT), propbably Sudan, Kenya, Nigeria.




INTSORMIL-COORDINATED RESZARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PEZARL MILLET

INSTITUTION: University of Nebraska Project No.XIT UN 2

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

PROJECT LEAZER:. Jerry D. Eastin

PROJECT O3JECTIVES:

1. Characterize the effects of temperature on developmental processes in
sorghum and millet wnich dictate limitations to seed size and seed number, and
simu)taneously monitor and dascribe key physiological processes which control
development.

2. Attempt to develcp screening techniques for temperature typing sorghum
and 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
heat tolerant sorghum populations.

3. Test selected materials and newly synthesized populations in key U.S.
and LOC locations where temperature extremes and drought currently limit
praduction.

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

5. initiate experiments to quantiate temperature and drought interactions
for yield and yield cemponents.

RESEARCH APPRCACH AND WORK PLANS:

1. Compare shifts in sorghum and millet developmental periods as {nfluenced
by temperature or water stress at Garden City, Kansas, and Lincoln, Nebraska.
Both field and growth rcoms will be used.

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

3. Population developme-t will start {mmediately but at least 3 cycles will
be necessary before testing begins in very many locations.

4. Metabolic efficiency testing as fnfluenced by temperature and water
szatus will be acne on seedlings and living grain fill in selected genotypes.
Explanation of observed differences may require molecular level investigations.

5. While scme temperature studies can be conducted pretty much in the absence
of water stucies, drouch: studies usually cannot be consicered apary frem
elevazed temperature effects. Therefore studies in Nebraska and Fansas will be
{nftiazed to quantizate temperature and drought interaction effects on yield.
Gradient irrigation sysztems will be used.

LINKAGE RELATIONS EMPHASIZED: Ocmestically, plant breeding and physiclogy
programs a% Arizona, Kansas State University and Texas AbH, Internationally,
[CRISAT, the Sucan and selected LEC's in time,

\ ")



INTSORMIL COORDINATED RESEARCH
SUPPORT PROGRAM -- GRAIN SORRHUM/PFARL MILLET

IﬁSTITUTION: University of Nebraska Project No. XII UN 3
PROJECT TITLE: Grain fi1l period in sorghum
PROJECT LEADER: Charles A. Francis
COLLASQORATORS: Jerry 0. Eastin
Max O, Cleqg
Killiam M. Ross
PROJECT OBJECTIVES:

1. £xalore the existing variability in grain fi11 period under 2
range of conditions and relate this to other morphological and
physiological characters.

2. Develop new lines and source populaticns with extended grain fiN
period. and

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

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 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. Selecticn of new lines and continued development of new populations
will lead to new combinations which are different from existing
populations and hyhrids. Comparisons will evaluate the usefulness
of this trait.

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

LINKAGE RELATICNS:

This oroject will relate directly tn the HE projects in adaptation
and vield stability and in recurrent sclection. The effects of
temperature and moisture stress on grain fi11 period also will he
evaluated (NS, TX and KS profects). Linkace with proarams in

the trepics will he critical to suczess, and thare are oossibilities
in Tanzania, Botswana, Sudait and in Rrazil,



INTSORMIL COORDIMATED RESEARCH
SUPPORT PROGRAM -- GRAIN SORGHUM/PLARL MILLET

INSTITUTION: University of Nebraska Project No. XII UN 4

PROJECT TITLE: Adaptation and yield stability in gqrain sorghum

PROJECT LEADER: Charles A. Francis

COLLABQORATORS: William M. Ross

Jerry D. Eastin

PROJECT OBJECTIVES:

].

RESEARCH
1.

4.

tudy the adaptation and yield stability of a range of grain
sorghum lines and hybrids under varied conditions.

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

Develop widely adapted populations for use as varieties and as 2
genetic source for extracting lines. and

Test widely adapted lines, hybrids and populations in a range of
conditions in the temperate and tropical zones. '

APPROACHES:

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 coliected on plant arowth and development, as well

2s final yield and yield components.

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

8road hased populations will be planted in these same locations
and recombined to produce new comhinations which are adapted across
sites.

‘Testing sites will be used in the U.S. and {n the tropics.

LINKAGE RELATIONS:

This project relates closely to the NE projects in temperature and
drought tolerance, grain f{11, nitrogen use efficiency and

recurrent selection. There is potential linkaae with TX, KS and
Mississippi State projects listed. The testing and implementation in
the tropics is critical, and no specific sites have been selected vet,

~

&



INTSORMIL=COORDINATED RESEARCH
SUPPORT IPROCRAM = CRAIN SORGUUM/PEARL MILLET

INSTITUTION: Universizy of Nebraska Project No. XIT UN 5

PROIECT TITLE: Mincral element efficiencivs and tolerances in sorghum
and millecz.

PROJECT LEADER: R. 5. Clark

PROJECT OWIECTIVES:

1. CEvaluate genotyplc responses for efficiency and tolerance to
uptake, translocation, accumulation, halance and use of mineral elements
of plants grown in high, nornmal, deficient, and toxic root envrionments.

2. Determine the adaptability and stabflity of penatypes growm on
sulls with varicd mlneral stresses.

3. Determine offccts of cnvironmencal, production, and management
condtlons on uptake, and use of mincral vlements,

4. Deteraine the inheritance of mincral element cf(iciency and
toxicity tolerance traits.

RESEARCIE_APPROACHES AND WORK PLANS:

1. CGenotypes of diverse pentic backprounds will be screcned in
nutricnt solutivns and/or soils for differcnces in their abilicy to
ahsorh, tronslocate, accumulate, and use mineral elements using high,
normal, deficicnt, and toxic levels of particular mineral elements.
Diffcrences in growth rates, dry-matter ylelds, mineral clement concen=
crations of plant parts, degrec of visual stress symptoms, time for
stress symptoms to appear, type of root systems, top:iroot ratios of dry
welphts and mincral element contents, dry-matter produced per unit of
clement, ditcribution of mineral clements in various plant parts, and
{nteractions with other clements will he detcrmined.

2, Plancts will be evaluated for their adaptability and stabilicy
when prown under varicd mineral stresses in field and greenhouse ex-
purimenzs,  These will be conducted in cooperation with scientists im
Nebraska, and other states and countries to evaluate genotypes under &
varicty of mineral stress conditlons.

3. Sorghum and millet will be gro-m at different moisture and
temperature condltions, and plants grown under various producticn and
managcment practicus to determine nincral element concentrations, con-
tents balances, and distribution of mincral elements. ’

4, CGenotypes with high and low mincral element cfficiencies and
toxleity tolerances will be crossed in diffcerent combinations to deter-
mine the inheritance of méncral clement accumulations and usape and the
ability of thesc tralts to b: manipulazed penetically.

LINKAGE RELLATIONS EMPHASIZED: TPhysiologv, soil fertilizy and plant Lreeding
in scates (7exas, Arizona, Missiasippi, Georala, etc.) and countries

(India, Last African countrics, Alperia, Arazil, Colombia, Central

America, Egypt, ctc) where aincral scresacn cxial.




INTSORMIZ COOQRDINATES RESZARCH
SUPPORT PROGRAM —— GRAIN SORGHUM/PEARL MILLET

INSTITUTICON: University of Nebraska Proiect No. XII U &

PRCSTST TITLE: Nitrogen uptake in sorghum and millet

PRCSTCT LIASER: Jerry w. Maranville

PRCJECT O3JECTIVES:

1. Identify sorghum and =illet genotypes which are capable of producing
high rates of growth and good quality grain under limited N

- V4
fertilicy.

2. Determine the physiological mechanisms which allow genotypes to be
N efZficlient.

3, Measure the interactions which occur hetween N metabolism and environ=-
mental parameters such as light, temperature, and water,

RESEARCH APPRCACHES AND WCRX PLANS:

1. Initial screenings for N efficiency will be made on several sorghunm
populations 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 versus N inefficlent types.

3. Morphological comparisons of root systems will be made.

4. Environmetal paraneters such as watsr, temperature, and light regimes
will be altered by variation in field locations as well as use of
greenhouse and growth chambers.

S. Genotypes will be closely evaluated for their performance under wide
ranges of envizonmental variabiliszy with emphasis on yield and protedin
content. :



INTSCRMIL COORDINATED RESZARCH
SGPPORT PROGRAM==-GRAIN SORGHUM/PEARL MILLET

INSTITUTION: University of Nedraska Project No. XII Ui 7
PROJTCT TITIZ: Recurrent Selectien

PROJEST LEADSRS: W. M. Ross, C. O. Gardner, anc C. A. Francis

PROJECT OBJZCTIVES:

1. Identify plant breeding methods concerned with recurrent selection and
populazicn izprovement that will be useful and effective in develcping
countries.

2. Develcp randca-mating populations that possess aztributes of high yield,
desirable agronazic characteristics, pest cesistance, and/or grain
quality.

3. Idenzify superior germplasm in these populations,

RESEARCH APPROAZHES AND WORX PLANS:

1.

LINKAGE

yield tast base pogulaticns in the U.S. and overseas and ldentify those
usaful for breeding work.

Initiate fazily selacticn schemes, particularly S, progeny testing,
as a means of population izprovement. , Initiatse pelti-t-ait as well
as single ‘rait selectien.

Evaluate other recurrent selaction wmathodology much as topcrosses,
tast crosses of Sl'a to lines, and possibly reciprocal recurzent
selection.

Salect in improvalcycles of populaticns and develep inbred lines.
Evaluaze zhesa lines alone or in hybrid comninaticna as appropriats,

Cooperate with disciplines in the develcpoent c? acreaning technliques
for eavizcnoentzal stress, plant nutrsiticn, pe1t resistance, and grain

qualicy.

REIATICNSG EMPUASIZED:

Domeszically with Arizcna, Texas, and Xansas; internationally with ICRI3AT
and India; contacts exis: in Thalland, Philippines, Cameroons, Sudan, and
Braczil.


http:ncreanl.ng
http:C5ZE=.TS

INTSORMIL-COORDINATED RESTARCH
SUPFORT PROGRAM - GRAIN SCRGHUM/PZARL MILLEY

INSTITUTION: University of Nebraska-lincoln Project No. XII UN 8
PRUJELT TITLZ: Agricultural Climatclogy of Sorgnum/Millets
BQIJECT LSATER: R. E. Neild

PRCJECT Q3JECTIVES:

1. To describe the growing rycle of grain sorghum in terms of climatic re-
cuirements. Critical stages of plant develcpment and critical levels of signif-
jcar*s elements would te identified and discussed.

2 70 comolete a comparative

climazological analyses of sorghum, growing
seasons and regicns in the United State

s and other developed countries.

3. To characterize anc catecorize the climatic conditions in s@asons and
regions growing sorghum in ceveloping countries throughout the world. Emphasis
would be placed cr icentifying areas where sorghum {s gorwn beyond the 1imits
normally consicered as suitable for strains adapted to the developed growing
regicns.

4. Construct weather-crcp models to predict the development and yield of
grain scrghum.

RESEARCH APPRTACHES AND WIRK PLANS:

An agroclimazic interpretatiun 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
use¢ to dascribe the growing cycle and construct weather-crop models. Agro-
climatic procedures will be developed to characterize, compare, categorize, 1ist,
map and ctherwise delineate by computer information relative to climate and grain
sorghum/m{iles for different regions of the world.



INTSORMIL-COORD{NATED RESEARCH
SUPPORT PROGRAM - GRAIN SORZHUM/PEARL MILLET

Project No. XII TAM 1
INSTITUTION: Texas AaM University

PROJECT TITLE: Plant Breeding and Genetics - Productivity

PROJECT LEADZR: F. R. Miller

PROJECT C5JECTIVES:

1. Develecp 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 ts yield.

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

4. Determine the relationship between yield and photosynthetic activity.

RESEARCH APPSOACHES AND WJRK 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 comoonznts of yield will be established.
Base temperature differences will be correlated with agronomic traits.- T

2. The twelve sorghum maturity genotypes will be grown under non-
synchroncus photoand thermaperiods to determine the interactions of daylength
and temperature on growth and davelogment and hormone levels. These and other
genotyres will be used to isalate and purify sufficient quantities of AsA
and IAA 0 allow identification by gas chromotography-m2ss spectrometry.

3. Physiological studies will be made on sorghums known to respond Lo
temperate and tropical conditions to determine the effects of night temperature
on growth parareters througn night-time temperatures control charbers.

4. Sorghims which have different components of yleld will be used to
determine the association between yield and phctosynthetic activity. HNon-
senescencing sorahums with different canicle characteristics will be evaluzted
for the interaction of seed size and seed number and whicn resgconds to population
pressure most severely.

LQBEAGE RELATIONS EMPYASTZEZD: Plant breeding, rhyslology and past control programs
In 1exas anc similar programs at University of Nebraska, Kansas, Arizcna and
Georgia, as well as testing and evaluations in Mexico, Guatemala, India, Sudan
Tanzania, Sthiopfa, cgypt and Upoar Volta will be used as collaborators.

A



IKTSORNMIL ~-COCROINATED RESEARCH
SUPPORT PROGPAM - GRAIN SORGHUM/PEARL MILLET

INSTITUTION: Texas AZM University Project No. XII TAH

PROJECT TITLE: Breeding for Insect Resistance

PROJECT LEALER: Jerry W. Johnson

PROJECT CBJECTIVES:

1. Obtain germplasm to be eyvaluated for resistance to the sorghum midge,
greenbug, corn leaf aphid, and Banks grass mite.

2. Determine the inneritance of insect resistance.

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 INTSORMIL as pessessing resistance to the target
arthropod pests and eyaluate for agronomic potential.

2. Select entries with the most desirable combination of resistance and
agronomic potential for crossing to agronomically elite lines, and for {nter-
crossing.

3. Use standard breeding techniques to incorporate resistance into improved
types and to improve resistance levels,

4. Inheritance studies will be conducted using F]. Fz. and F3 generations.

LINKAGE RELATIONS EMPHASIZED: Domestically, USDA in Georgia and Oklahoma and
Mississippi scate University. International, R. A. Borgonovi and J. M. Waquil
(EMBRAPA - 8razil); Vartan Guirogossian (ICRISAT - Mexico); Albert Plant (ICTA ~
Guatemala); Con Kicman (CID - Bolivia); J. C. Davis and Lee douse (ICRISAT.-
India); and J. A, Frawd (ICRISAT - Upper Volta).




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

INSTITUTION: Texas Agricultural Experiment Station, Texas AZM University
PROJECT TITLE: Efficient Nutrient Use Project No. XII TAM 4

PROJECT LZADER: Arthur B. Onken

PROJECT OSJECTIVES:

1. "ldentify and define potential sources of more efficient plant
nutrient extraction and/or utilization in sorghum.

2. Develop agronomically elite sorghums with improved autrient use
efficiencies.

3. Develop new methods for determining nutrient use efficiencies and
, study responsible mechanisms when appropriate.

RESEARCH APPRQOACHES 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 sofl 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 tmproved lines under field and solution cul ture.

4. Standard breeding technique< (including random mated populations)
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 EMPHASTZED:

Domestically, plant breeding and soil fertility programs of the Texas
Agricultural Experiment Station, Texas A8M University and the University
of Nebraska. In LDC's, Upper Volta and Mali, Also in Venezuela.



INTSORM!L-COORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET

INSTITUTION: Texas AIM University Project No. XII TAM 5

PROJECT TITLE: OQOther Environmental Stresses

PROJECT LEACZR: Pace V. Mcrgan

PROJECT CCJECTIVES:

1. Detarmine 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
termperature and meisture stress during panicle development, flowering,
and grain development.

4. Develop superior agronomic types with tolerances to these stresses.

RESEARCH APPRCACHES AND WURK PLANS:

1. Greenhouse and controlled environment studies will be conducted to define
effects o7 high terperature and drought stress with laboratory estimate
of heat and desiccation tolerance.

2. Field experiments will be conducted to evaluate heat tolerance, desiccation
tolerance and leaf wax content.

3. Noot yrowth rates eamong genotypes will be measured to identify genetic
capacity for rapid root growth.

4. Horuone 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 Temple, Chillicothe, Big Spring,
Lubbock, and Halfway to screen germplasm under field stress conditions
to identify lines with va'lous types of stress toierance.

6. Plant breeding nurseries and tects for stress tolerance evaluation and
selecticn.

7. Select superior plants in nurseries and take notes on stress traits.

LINKAGE RELATIONS FMPHMASIZED:

A1l work the first year wil)l be within the Texas Agricultura) Experiment
St =fcn. Linkages will be escablished with Nebraska, Arizona, and ICRISAT
physiologists for future work.


http:PROJO.CT

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

INSTITUTION: Texas ASM University Project No. XII TAM 6
PROJECT TITLE: Reproductive Systems

PROJECT LEADER: K. F. Schertz.

PROJECT C5JECTIVES:

1. lIdentify 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 AFPRUACHES AND WORK PLANS:

1. Identify lines with superior reprocductive characterist’ 5 among newly intro-
duced and current germplasm by observations of morphalc_ical and cytological
charazteristics.

2. ldentify stages of in vitro sorghum microspore develogcment in order to
clarify in vitro responses of microspores to culture conditions-which
could lead to androgenesis and whole plant formation.

LINKAGS RELATICNS EMPHASIZED:

Collaborative research will be developed with fersonnel at the Univeristy of
Florida to identify differences among lines in mitochondrial DHA. 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.



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

INSTITUTION: Texas A%M University Project No. XII TAM 7
PROJECT TITLE: Identification, evaluation, and implementation of effective

systems for cantrolling diseases or pathogens in sorghum
and millet. (Host Plant-Resistance})

PROJECT LEADER: Richard A. Frederiksen

PROJECT 0SJECTIVES:

1. lIdentify, catalogue, and evaluate sources of disease resistance in
sorghum and millet.

2. Develop effective screening techniques for detection and 1ncorporatjoh
by breeding of superior plant resistance levels.

3. Study disease etiology.
RESEARCH APPPOACHES AND WORK PLANS:

Sorghum entries will be evaluated under ‘field and controlled conditions for
their reaction to major diseases, particularly downy mildew, head smut,
majze dwarf mosaic,stalk rot and anthracncce. Lines with high levels of
resistance will be advanced to the "All Qisease and Insect Mursery" (ADIN)
for evaluation under a wide range of hostile environments.

Sources of host resistance will be used as screens for the evaluation of
pathogens and variability. For example, the Uniform Head Smut Mursery,
the Internation Sorghum Downy Mildew Nursery, and the Internztional
Sorghum Anthracnose Virulence hursery all have demonstrated the {mportance
of pathogen variaticns. Steps will be taken to improve efficiency in
evaluation of host resistance.

LINKAGE RELATIONS EMPHASIZED:

Donestically with Texas workers, Mississippi State Improvement Program;
internationally with ICRISAT and by cooperative daveloprent 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,



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

INSTITUTION: Texas A4l University | Project No. XI1 TAM 8
PROJECT TITLE: Identification, evaluation, and implementation of efractive

systems for cantrolling diseases or pathogens in sorghum
and millet. (Cultural Control)

PROJECT LEAQER: Gary Odvody

PROJECT CSJECTIV

(A4}

S:

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 te conductad to determine the ecology of major pathogens of
sorghum ind millet including those presently causing endemic and enidemic
diseases in the U.S. and exotic pathocens 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 develogment, Results of these studies will be utilized to cevelop
indicated biological, cultural, and chemical controls. The involvement

of key LOC scientists in cooperative studies will enhance the developrent
of discase controls and facilitate their -acceptance and implementation in
cooperating countries.

LINKAGE RELATICNS EMAPHASTZED:

Collabaration amcng plant pathologiste, agroncmists, and entomologists
developing integrated ccntrol approaches, particularly in Texas and Mexico.
Selected aspects of the work will nced to be done by LOC scientists to
evaluate differences among models, i.e. similar experizents for control

of charcoal rot or downy mildew could te carried out in Hali, India, and
Texas.



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

INSTITUTION: Texas ASM University Project No. XII TAM S
PROJECT TITLE: Identification, evaluation, and implementation of effective

systems for controlling diseases or pathogens in sorghum
and millet. (Diagnostic Systems) '

PROJECT LEA

(A}

R: Robert W. joler

PROJECT C3JECTIVES:

1. Develop critical disease diagnostic systems.

RESEARCH APPROACHES AND WORX PLANS:

1. Make a collection of sorghum germplasm that shows differential
reactions to diffe-ent viruses and to strains of viruses that
attack sorghum. To determine specific reactions and develop
a collection %o aid in sorghum virus and strain diagrosis.

2. Build an anti-serum bank for sorghum viruses to use with
serologically specific electrcn microscopy for sorghum virus
disease diagnesis.

3. Determine if pinwheel inclusicns can be used as a diagnosistic
tool in identification of maize dwarf mosaic virus and sugarcane
mosaic virus strains.

LINXAGE RELATIONS EMPMASIZZO:

With LDC virologists and pathologists by joint participation in developing
the International Serghum Virus Nursery.



INTSORMIL-COORDINATED RESEARCH
SUPPORT PRCGRAM - Grain Sorghum/Pearl Millet

INSTITUTIZN: Texas A3M University Project No. XII TAM 10

PROJECT TITrLE: Identificaticn, evaluation, and implamentation of effective
systems for ccntrolling diseases or pathogens {n sorghum
and millet. (Modes of Resistance)

PROJECT LEACZIR: Jeweus Craig

(&)

{

PROJECT CBJECTIVES:

1. Deteraine mode of disease rasistance and inheritance of resistance.
2. Evaluate genetic variability in plant pathcgens.

RESEARCH APPRCACHES AND WCRK PLANS:

1. Sorghum cultivars hcmogencus or nearly hcmogenous for resistance and
susceptibility to important pathogens will be idastirfied, 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 Fy, Fj,
F3, and backcross populations needed tp determine the mode of inheri-
tance of diseasa 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 te sited over 2 range of
envirorments and will be monitored for abnormal reactions to pathogens,
In addition, samples of pathogens will be collectad frcm various
Yocations and tes:ted for virulence to resistant sorghum lines under
controlled conditions in the greenhouse. ‘

LINKAGE RELATICNS EMPHASIZED:

In cooperaticn with Jr, Gary Odvody, Texas ASM Agricultural Experiment
Statfon, Corpus Christ{, Texas. :



INTSORMIL-COORDINATED RESEARCH
SUPPORT PRCGRAM~ GRAIN SORGHUM/PEARL MILLET

INSTITUTION: Texas AS&M Universil) Project No. XIT TaMU M1

PROJECT TTTLZ: Development and evaluation of systeas for controlling insect
pests of sorghua by incegration of resistant varieties, cultural
manipulation and biological control.

PROJECT LZADER: George L. Teetes

PROJECT OBJECTIVES:

1. To idencify and evaluate sorghums resiscant to the sorghum midge,
greenbug, corn leaf aphid, sorghum webworm, corn eatrwomm and Banks grass mite;
determine resistance mechanisms; investigate plant-pest ecological responses,
and determine economic injury levels.

RESEARCH APPROACHES AND WORK PLANS:

1. Selected sorghum introductions as they beccme available, and appropriate
converted and partially converted exotic lines from the sorghun breeding progran
will be screened for inmsect and mice resistance.

2. CGreenhouse screening trials will be vsed to screen for resistance
{f dependable techniques are available or can be developed.

3. Field screening trials will be made at nultiple geographic areas for testing
under natural conditions and insect {nfestation.

4. PResiscance will be evaluated on the basis of pest densities that develop
on plants and/or the response of plants to pest feeding and response of pests to
plants.

S. Ecological effects of insect resistance sorghums on pest and natural
eneny population dynamics will be studied,

6. Pest population densities will be compared to plant damage and subsequent
yleld to dezermine economic i{njury levels of susceptible and resiscant sorghuns.,

LINKAGE RELATIONS EMPHASIZED: Domestically, Mississippi State U., Oklahoma
State U., USDA, SEA, FR, Tiftonm, Ceorgla. In LDC's, ICRICAT, and countTy
programs in Africa, Asla, Central and South Anerlca.
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INTSORMIL-COORDINATED RESZARCH
SUPPORT PROGRAM-GRAIN SORCHUM/PEARL MILLET

INSTITUTION: Texas AS&M Universic Project No. XII TAM 12

o ——

PROJECT TITLE: Development and evaluation of systems for controlling insect
pests of sorghu: by incegration of resistant vatieties,
cultural =anipulation and biological control. (Bio Control)

PROJECT LEADEZR: Frank E. Gilscrap

PROJSCT 03JECTIVES:

1. To identify and evaluate {ndigenous and/or exotlc natural enemies
of sorghu= nidge, greenbug, Banks grass mite, and several lepidopterous pest
specles as notential control agents.

RESEARCH APPRCACHES AND WORK PLANS:

1. By field studies, survey, {denctify and determine host, host plant,
and tczporal plienologles of cxisting natural encmies of aphids and sorghua
aidge attacking sorghum in ecclogically unique sorghum producing areas of
Texas.

2. By literature search, deterzine the diversity, geographic discri-
bution., ard host plant affinities of natural enemies of sorghum-infesting
aphid species and sorghum nidge from other sorghum producing regions of the
vorld.

3. Introduce, study, release, escablish, and evaluate exotic natural
enexics of aphid specics attacking sorghum. 4

L. 1nitiate working rclationships and {nformational cxchanges with
{investigacors in key sorghwm sroducing countries of the world.

LINKACE RELATIONS FMPRASIZED: Domestically- Oklahcma State University,
Universicy of Missouri, USDA-AR at Nevarh, Delaware. In LDC's —country
progracs In Afzica, Asia, and Central and South amevica.




INTSORMIL=-COORDINATED REISEARCH
SUPPORT PROGRAM= GRAIN SORGHLM/PIARL MILLET

INSTITUTION: Texas AdM University Proiect No. XIT TAM 13
PROJECT TITLE: Development and evaluazion of systems fcr controlling insect

pests of sorghum by integraticn of resiszant varietles,
cultural manipulation and biological comcrol. (Bio Systeams)

PROJTCT LTADZIR: George L. Teetes

PROJECT CBJECTIVES:

1. To determine the biolegy, systematics, behavior and seasonal abundance profi
of sorghu= insect pests and associated predators and parasites as support tastics
in pesz control schexes.

RESTARCH APPRCACHES AND WORX PLANS:

1. Ciassical techniques for studying the bilolegy of sorghua pests aad
their assuciaced parasites will be used, including laboratory, grcennouse, and/or
field studies.

2. Tfforcs will be made to determine cffects of various exvizcr=eatal factors
ca natality and coztality of arthropods asscciated with scTghum.

3. The distribuzicn both temporal and spatial and abundance of insccis
{n relation to crep growing season will be studied in the field.

4. TFactors influcncing the inception, duration and termination of diapause
vill be studied in ficld aad laboratory experizents.

S. The knouledge gathered on the biological atzributes of sorghum insect
nests wlll then be anplied to take advantage of various crop-cultural manipulation
tactics that would tend to suppress pest density and dz=mage.

LINKACT RELATIONS t)ﬁﬂﬁ\éIZED: Dcoestically, Oklahoma State U., Mississiopl State
U. and USDA, ScA, FX at Tifton, Georgia. Im LDC's, ICRISAT, Brazil and Central
Anerica.
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SUPDORT PRCGRMM- CrULl SCRCHUM/ PFASL WILLET

JIrsotzuzion: Texas ALY Univessily Protecs Mo. XL =AM 14

Proiec:z Tizle: Developzeul and evaluazien of systems for con:ralling fnc3cld pesls
of sorphuz bY inzegration of ~esiszant varlecies, culoural manip-
ulazion cad biological conzzol. (lnses: \Vazzovs)

Prclect Leader: Rarzy ¥. Hartis

Proles: Obieczives: To becter define the {nsecz-pathogen-host plant interaczions c!t
insect-borne pathogens of sorghu=.

RESTARCH ATPROACHES AND WORX PLANS:

1. &lazs sphid species will be sazpled and monitored uslng yelluw pan and

2. Basic transziss
feularly aphids anc leaf
Al

on experizenzs will be used to identify vecters (par
¢ zs ¢
cizculazive or noncircy

[ A
hoppec3d) and to descrihe transnizsion nechanisza
ztive.

3. The faze of mal:ze chloroczic dwarf virus (MCDY) and other viruses {n chelr
aphid o lczfhopper vccsors vill be studicd.by clectron mlcrnscopy, CLISA and socd
techniques.

4, The role cf {ngestion-egestion behavior in virus zransmicsion ~{1l te atu
using av:ificial and rate-al feeding technlgques.

. The ultrascrueluT
veczors will be studled u2
picroscopical procedures-

s of the freding apparatuses of aphtd and leafhopper
ng conventional scanning and transaisrion eleiIvtun

LIMEASE FELATICONS o7t Domescically, Ru:ier: Universizy, USDA, SZA, 3,
Tucson, AZ and Woouter, Od. Ic LDC's, ICRISAT, countTy progians in Azoica, and
Centzal and South Anerica.




BUFFUR:E FRAINAN = URALN SUNGHUM/PEARL MILLET
rojecs Ne. XII TAM 15

e ——

SMSTITUTION: Texas AaM Universiczy PROJECT LEADER: Lloyd W. Rooney

FROSESST TITLE: Qualisy = Producsivisy

PRCIECT CBJECTIVES:

-

| Desermine how scrshums are processed, prepared and consumed in traditicnal village
daods and dezermine the grain chavacteristics that affect the crzanoleptic
propercies of the tradizicnal focod produsts,

! Develor sizple, rpractzical laboratory nethods for use in breed’ng prograns to assess
im; :zan:t grain gualisy characteristics,

3) ez mine the basic physical and chemical factors that affect the nutriticnal value

and food qualisy cf scrghum and that interfezes with end use quality of the grain

in zradizienal focds,

Dezer=ine the fas=o-s thaz 2ffect resistance %o grain molds and field deterioration

in scrghun and devise laboratesry procedures to detect genotypes with resistance.

RTSTARCH APPRCACHES AND WCEX PILANS:

"

ds
-

1) Visit sclected count-ies to determine how sorghums are processed, cooked and con-
sumed by conferring and cocperating with existing research centers in lLatin Amezica
Africa and India, For example, "To" production in West Africa will be the fir-st
product evaluased,

2a) Standardized lab procedures for “to” production with and without alkall will be
developed., 7The procedure(s) will be utilized to confirm that certzin sorghuns
produce good and-poor gqualitzy "to”, Then, experiments will be initiated to
dezer=ine wvhy cerzain scrghums have poor "to" propertiecs. The relation of starch
centent, asylose content, gelatinizaticn temperaturs and other properties to “to*
making qualizy will be determined,

) Determine the factors that affect the milling properties of sorghun by developing
and evaluating s=all scale laboratory dry nilling procedures that can be used on
sazples in 2 breeding program,

c) Determine the sor=illa making prepertias among sorghum varieties from Central
America and selected sariecies and lines in bdreeding prcgrams and the conversion
progras,

d) Deteraine the affect of pericarp coler, glume ccler and other genetically contro
faczors cn the quality of focds made Ircm sorghun,

e) The relazicn between fcod propertie- and certain chemical constituents such as
amylcse conzent of the starch will oe desermined, Measurezents tha® will be taken
on the grain includes kernel harzdness, composition, texture, starch properties and
others.

Ja) Ini=iate studies =5 cdetermine the relation of grain composition and kernel struc-
sure 20 the cooking properties and nutritional value of sorghum genotypes.

b) The availability of tho nutrients in sorghum genctypes and sorghum Zoods will be
detesnined by uszing in vitso procedures,

c) Studies vill be initiaced to determine vhy sorghum and millets are considered
coATSe GTRINS,

d) Nev Lines :f sorghunm emerging frcm the breeding programs will be monlitored Zor
diffarances in cooking properties, in vitso digestibilicy and structure.

e) An attempt O measure the interaction betwveen the major eraditicnal processing
methods and avallabilizy of t~s nuusients in sorghun genotypes will be initiated,

4a) Grain of resistant and suscepoidble liras vill be characterized =o detect differenc
in kernel strusture, rate cf wvater uptake and mcde of antry of molds vith light an
slectIcn nlcroscepy.

5) The pitysical and chamical properties of the grain will be determined,

e) Tood guality proper=ies of grain of mold resistant, agroncmically superior lines a
they beccme Available will be examined to insure that food quAlity 18 not impalired




INTSORMIL-CCCROINATED RESEARCH
SUPPORT PROGRAM-GPAIN SORGHUM/PEARL MILLET

INSTITUTION: Texas AAM University PROJECT HO. XII TAM 16

PROJECT LZA2ER: Charies W. Wendt

PROJECT TITLE: Meserolegical Adaptation - Suboptimal Soil Moisture
PROJECT OSJECTIVES: |

1. Identify and define grain sorghum cultivars which have the pcten
tial to be tolerant to sub-coptimal moisture conditions in different soil
types.

2. Determine the usefulness of soil moistura desletion patterns and
plant sugars as metheds for screening for sub-optimal moisture conditions.

3. Develogment of agroncmically elite grain sorghum with improved
tolerance to sub-optimal moisture conditions.

RESEARCH APPRCACHES AND WCRK PLANS: |

1. Sites with clay loam, loam, and loamy fine sand or fine sandy loam
sofls will be seiected and characterized as to their physical and chemical
properties.

2. A rainout shelter will be constructed at the loam sofl site. The
shelter will be used ‘to—assure—conditions to evaluate the influence of
early stress on a group of diverse genotypes.

3. Advanced breeding raterials frcm the existing Texas ARM University
plant breeding progran will be evaluated in the early research efforts.
Ad¢itional cuitivars will te incorpaorated for evaluation as they teccre
aviilable tren the program.

4. Soil water decletion and plant sugars will be evaluated as td
thei~ potential for sciaening cultivars under sub-optimal conditions.

5. Plants will be harvested and analyzed neriodically to determine
the resgonses of the different_qu\t{vers to sofl and climate conditiens,

| B A 5 A i St - -

6. Climate measursments will be used to estimate potential evapo-
transpiration.

LINKAGE RELAT'ONS EMPHASIIED:

Comestically, plant b:zeding and phystology programs at Texas ALY Uni.
versity. In LCC's, the primary interest {s Africa, more specifically, the
Sudan.



INTSORMIL-CCORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PZIARL MILLET

iNSTITUTION: Florida ABM University Project No. XII FAM 1

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

PRCJECT LZADZIR: Hetty Deane Banatte

PROJECT ObJICTIVES:

1. Establish cooperation _and linkages 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 Tood habits and attitudes.

3. Develop and test low-cost, nutritious acceptable foods and recipes based
on grain scrghum and pear] millet.

4. Assist in development of LDC foods research capabilities.

5. Design and execute non-formal education programs to {mprove food prepara.
tion skills and knowledce ¢f nutrition.

RESEARCH APPROACHIS 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 rade of surveys previously conducted by local and
internaticnal agencies.

3. If needed, a food habit study will be carried out 4n terget countries,

4. Recipes end food products will be developed and tested in the targes
popuiation, in cooderation with local agencies.

LINIAGE RZLATIONS EMPHASIIED:

Domestically, with Mississippi State University. In Caribbean, fnitially,
with Haity,



INTSOPMIL-COORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PZARL MILLET

INSTITUTION: Kansas State University Project No. XII KSU )

PROJECT TITLE: Pear) Mille: Imorovement Program

-PRCJECT LEADIR: W. D. Stegmeier, F. L. Barnett, Tom L. Harvey

PROJECT QSECTivES:

1. 7o develop wicely adapted pearl mille: cerm plasm, with special emphasis
on early maturity, cooc¢ seed size and seac setting, and high nutritiona) quality.

2. 7o study the inheritence of major grain quality characteristics, high
estadbiishment zapacity and insect resistance. '

3. To eveluzie matarials developed in *his program under & wide range of
environmerts, including these of developing countries,

RESZARCH APPROACHES AND WORY PLANS:

1. Poouletion timprovement will be conducted on severa) random-mating, mass
selectec pcpulations and one special populetion undergoing selection for early
maturity anc dwarf stature.

<. Development 0f inbred lines and hybrids, from advanced populations,
wi1ll be carried outl. In the first year, about 200 F] hybrids have been performance
tested, and ¢ larger nunber will be tested in 1980.

3. Screening of selected materials for desirable nutritional, agronomic,
and pest 2sistance traiss will be conaucted by interdepartmenta) cooperation.

S, Materials surveying advanzed selection will be made evailable to JCRISAT
anc LCT rescerch acencies, for coordinated testing in 2 wide range of environments.

' - - » .y [YKd - - .- -
LAl REUAT JONT :"';"?‘»x_;l;_:_"_):

Oomessizally, with Teras ASM university and other rescarch institutions
interested in pear millet., In develoning countries, with ICRISAT and with
couriries havirg sicnificant pear) mijlet research programs,



ACJZCT TITL

PROJZCT

INTSORMIL-COORDINATED RESEARCH

SUPPJRT PRIGRAM - GRAIN SORGHUM/PEZARL MILLET

Kansas State Uriversity

Project No.

XI1 KSU 2

Pnysiologicel anc aevelepmental processes adversely affected by

environmnental siresses.

LEAJDIR:  Eaward 7.

PRCSECT

' -
-

O05JzCTIVES:

[
L

2.

3.

AESEARCH APPROACHES AND WORK PLANS:

Kanemasuy

termine mizroziimate of the crop canopy under various environmental
siresses impesec by cultural and tillage practices (residue manacement, tillage,
rotations, pi

ans
[“¥N ]

nt populations).

Determine the nzture and quantification of changes in physiological
anc ceveioprental precesses cccurring under different stressed conditions.

Correlate these changes with microclimatic effects and with variations
in grain yield.

1.

2.

LINKASE

In this first year of research, microclimate of the crop canopy will
Le .omiterec continuously and recorded in relation to various measures of crop
deveiopment (growth stace, leaf area, tillers and yield components).,

The ebove fnformation will be analyzed and correlated to determine
the influence of environmental stress on expression of

(a)
(b)
(¢)

e

"\E-'\ ‘

yield components;

the effective of microclimate on rate and expression of

plant development, and

Growth stages when expression of yield components ere

determined,

PONS EMPYATITE

) .~ s

Domestizally with cther NSU projects and with University of Nebrasks.

in L0CTs, with ICRISAT (Tinkages well established) and eventually with
selected country coonperators,



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

INSTITUTION: Kansas State University Project No. XII KSU 3
PROJECT TITLE: A farming-systems approach to sorghum and millet production
in India

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

PROJECT OBJECTIVES:

1. Develop analysis of farming systems, linking social science dimensions
with technical 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 WORK PLANS:

1. Descriptive analysis of actual sorghum/pear] 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 detaii in farmers' fields
and under realistic conditions.

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

5. The above studies will be combined with micro-level socioeconomic
analysis of selected rural households in the test areas, and macro-level
analysis of infrastructure, development programs and the economic and in-
stitutional environment.

LINKAGE RELATIONS EMPHASIZED:

Domestically, with other Kansas State technical projects and with Kentucky
socio-economic studies. Overseas, with ICRISAT, and initially, with University
of Udaipur, India.




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

INSTITUTION: Kansas State University Project No. XII KSU 4

PROJECT TITLE: Storage and Preservation of Pearl Millet

PROJZCT LEADZIRS: Robert B. Mills, John R. Pedersen

PROJECT 05JeCTIVES:

1. Determine the extent of insect and mold problems in stored millet
grain, uncer actual LDC conditions.

2. Determine spezies, relative abundance and damage levels of stored-grain
insects ancd molds, :

3. Evaluate LDC storage facilities and techniques, and design improvements
where appropriate.

4. Evaluate aveilable local insect control methods for cconomy 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 0 insect damage.

6. Evaluate relationship of threshing and handling damage to storage
losses.

7. Train LDC personnel in storage technology and research,

RESEARCH APPROATHIS ANZ WORK PLANS:

1. Proje~t personnel will visit selected millet-producing areas to s tudy
insezt anu meld prevalence and damage {in actual storage situations,

2. Quality and potential for improvement of loczal storage structures will
ve evaluated.

3. Where appropriase, improved storage structures and methods will be
demonstrated in ccoperation with locasl personnel.

¢. Local varfeties of milles, along with improved types, will be evaluated
in LDC's ang the U.S. for reaction to different molds and insccts.

S. Particular atention will be p2id tc the potential for mycotoxin formation
it

(ang {ts prevention! {n ospred millet grain,

6. locel shurt-course trafning in storsoe studies and methods wil) be
conducted in LOC'e.

7. Selecte¢ LDC personnel will be tratnec at KSU, through fntensive
short courses and degree worl..

LINKAGE RELATIONS EMPMASIZ:D: ICRISAT and LOC country fnstitution: ey selected.




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

INSTITUTION: Kansas State University ‘Project No, XII 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 in
tracitional foods; also determine local opinion as to characteristics of high quality
arain,

2, Devise standardized laboratory procedures to prepare and test quality of
tracditional food products.

3, Evaluate and identify breeding 1ines of miliet (and sorghum) with improved
nutriticnal quality.

¢. Determine chemical components and physical characteristics of pear]l millet
grain which may reduce digestibility or nutrient availability, or interfere with
enc-use food quality of the grain.

5. Develop fundamenta) knowledge of the properties of various quality-related
chemical components of sorghum and millet grain., -

RESEARCH APPROACHES AND WORK PLANS:

1. Traditional processing of miliet 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. Pear] millet grain will be characterized for varfability in dig:stibility.
and for genetic differences in proteins and amino acid distributions. t feeding
stucies will be conducted on traditional food products. Enzyme digestion techniques
anc scanning electron microscopy will be used to determine {f barr ers exist to
enzymatic acsion.

&, Nutrient composition and availability will be determined by chemical and
biological assay on whole grain and the various milled fractions of processed

ts., Anime) stuc
Eﬁg g‘fﬁnc:ions og gu:’?t o:: ngg‘ggifetormine the effect of different gréin types and

5. Carbohydrates will be characterized, particularly with regard to enzymatic
hydrolysis. Staling of milles/sorghum chappaties and Kisra will be studied., Pentasans
will be evaluated for amount and type.

’ kl“*“ﬁi RELATIONSHIPS EMPHASEZED: Domestically, with other participants stud ing
00¢ use and nutritional vaiue. In LDC's, fnitially with ICRISAT and Sudan; later
with other countries including Upper Volts and senegal,

'
\
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INTSORMIL-COORDINATED RESEARCH
SUPPORT FROGRAM - GRAIN SORGHUM/PEARL MILLET

INSTITUTION: Kamsas State University Project No. XI1 KSU6 |

PROJECT TITLE: Seedling vigor, stand establishment, and developmental physiology
of pearl millet.

PROJECT LEADERS: Richard L. Vanderlip and Edward T. Kanemasu - |
PROJECT OBJECTIVES:

|
1. ldentify seed and seedling characters associated with differential i
seedling vigor and field stand establishment. |

2. ldentify and eva1u;te germplasm with capacity to establish good stands
under stress concitions - particularly temperature, moisture and high salt.

3. ldentify factors closely related to plant growth, development and grain
yield. :

4. ldentify and evaluate physiological and developmental processes ad-
versely affected by environmental stresses.

5. Evaluate herbicides available for weed control in summer cereals, to
determine which herbicides are potentially useful in pear! millet cultivation.

RESEARCH APPROACHES AND 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 1f seed size and density are related to seedling vigor, stand
establishment, plant devglopment and grain yield,

3. ldentify environmenta) stress responses of pear] millet resulting from
particular cultural practices.

&, Quantify effects of environmental stresses, ﬁurticu1ar1y those imposed
by different cultural practices, on yield-related processes and characteristics.

5. Conduct field, greenhouse and laboratory studies to determine 1f
herbicides used for other crops can be effectively used in pear) millet; determine
optimun application rates for herbicides found suitable.

LINKAGE RELATIONS EMPMASIZED: Domestically, no other INTSORMIL participant has
a program on pear| miilet, Professiona) contact will be maintained with researchers
on relased work with no;?hum. particularly at Nebrasks and Texas AZM. Overseas,

contacts have been established with ICRISAT, and close coordinazion is expected

-with pearl miliet improvemant programs in India, Sudan, and several West African
countries, '




INTSORMIL-COORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET
INSTITUTION: Universisy of Kentucky Project No, XII UK )

PROJECT TITLE: Sociocultural Constraints in the Production and Composition
of Grain Sorghum and Pear] Millet

PRINCIPAL INVESTIGATOR: C. Milton Coughenour
PROJECT OBJECTIVES:

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

2. To identify the processas and limitations in conmunications between
scientists dealing with sorghum and pearl millet,

3. To fdentify educational linkages between scientists and farmers to
evaluate programs for dissemination-ofscients fic knowledge and information,
and to develop more effective dissemination programs,

RESEARCH APPROACHES AND WORK PLANS: &

1. Literature survey. This survey will utllize cross-cultural methods to
look at sociocultural correlates of sorghum/millet production in societies
around the world., This study 1s expected to enable researchers to make a pre-
liminary identification of the most important sociocultural factors associated

with sorghum and millet production. Specific regiona) differences also are
likely to be ident{fied.

2. Micro-level anthropological studies. These studies will be conducted
in at least two cifrering regions of the sorghum/mi{11et production belt in
Africa, and possibly elsewhere (India?). Information on ferminf‘and consumption

systems will be obtained by direct field work with farmars, family members and
other relevant groups,

3. Study of research structures and operations. Research wil) be conducted
by interviews with agricultural researc ers and aoministrators at ICRISAT and in
selected research institutions in countries participating in coordinated inter-
national GS/PM research. Data wil) be gathered on backgrounds of the researchers,
their perceptions of cultivator's needs, their definitions and organization of
research, their research goals, and thefr relations with other {nstitutfons and
scientisss, Data obtained in this study will then be correlated with daza from
other phases of the research and witn other informatfon, to assess a) the re-
search workers' awareness of cultivators' neecs and problems, and b) the ap-
propriateness of research products to needs of the rura) population,

“. Field studies of dissemination knowledoe util{zation mechanisms. In
selected areas, oata will be obtaines on sources end cnannels of informasion,
value perceptions, and expectations of chlﬂfl egents and their cifents., Vre-
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,




INTSORMIL-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
Establishment of Grain Sorghum and Pearl Millet.

PROJECT LEADER: J. C. Delouche
PROJECT OBJECTIVES:

1. An2lysis of emergence and stand establishment problems in actual production

areas, to determine causes of problems and relative importance of seed and en-
vironmental factors. :

2. Characterization o? germination and emgence responses to temperature,
sofl moisture, mechanical emergence and salinity.

3. ldentification 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 cata on emergence and stand establishment under actual field
conditions,

2. Multiply superior seed quality 1ines in Texas or Arizona for heritability

s:ud:e{. Incorporate desirable trafts into plant breeding programs where
possible.

3. Implement LDC personnel training.

LINKAGE RELATIONS EMPHASIZED: LODC personnel to be selected. Arizona, Texas
ALV, Ransas State Untvtr:l:y. verto Rico domestically,




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

INSTITUTION: Mississippi State University Project No. XII MSU ¢

PROJECT TITLE: Crop Protection and Pest Management

PROJICT LEADIR: Lynn M. Gourley

PROJZCT 05J2CTIVES:

Identify sorghum gendotypes with resistance to midge and fall army-
worm and 1cdentify mecnanisms of resistance.

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

3. Incorporete factors for resistance to midge fall armyworm, Fusarium,
grain mc'd and leaf disease pathogens into elite U.S. and LOC lines.

&. Conduct inheritan
3

e studies ~n multiple sources of resistance to sorghum
insect and disease pests en

endemic to Mississippi.

RESEARCH APPRDACHIS AND WORY PLANS:

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

2. 0btain 65 grain mold resistant sorghums from 1CRISAT plus segragating
populations and test with domestic genotypes. Select and further evaluate in
.LOC'¢ anc the U.S.

3. lInftiate inheritance studies on etiology and epidemiology of diseases
and on mechatisms 0f insect resistances.

LINKAGE RELATIONS EMPHASIZED: internationally, INCRISAT and selected sites.
Domestically, Texas /&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
rood.

PROJECT LEADER: Mary Futrell

PROJECT OBJECTIVES:

1. 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, !

¢, Determine participation by women in decision-making household, agricultural

and economic activities relating to planting, harvesting and processing, storage
marketing and consumption of GS and PM.

3. Assess the nutritiona) status (specific nutrient deficiencies) of lou

income GS/PM consumer to be used as 2 yardstick for assessing agricultural de-
velopment progress. ,

RESEARCH APPROACHES AND WORK PLANS:

1. Arrange 2 nutritionist-socioIogist-ag;onomist team to visit LDC's and
prepare descriptive ethnogeographies including family structure, farming
practices, marketing arrangements, communication and institutional structures

and village social organization. ldentify probleas, potential local research
associates and trainers for collaborative effort,

"7 2.7 select an 00C village where community development is minimal and co-

operation is desired. The sociologist will place a graduate student there to

compile cata on consumer preferences and nutritional status by bod{ measurements,
d

animal level, infant mortality, etc. to be correlated with househo nutrient

intake measurements., Where malnutrition exists intervention programs will be
recommended, :

3. Deficiency exposure data will be used to initiate 2 remedial plant
breeding program when applicable. :

INKAGE RELATIONS EMPHASIZED: Domestically, Purdue, Kansas State Univ rsity,
€xas AGF, Internationally, Honduras, Guatamala, selected African nations.



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

INSTITUTION: University of Nebraska-incoln Project No. XII UN

PRIJECT TITLE: Evaluation and Deveicpment of Sorghum Geruplasm for Arid Land
Agriculzure,

PROJECT LZADIR: C. Y, Sullivan

PROJICT OSJECTIVES:

V. To define dhysiological characteristics which are affectec most by drought
stress, anc idantiTy both tolerance and avdidance mzchanisms which may be selected

LT wmdrcve crought resistance.

2. 7o develoo and implement practical techniques of screening and selecting
Yor plant genotypes with desirable physiological responses for use in breeding
for yvield stability in moisture stross situations.

RISEAPCH APPROAZH AND WORK PLANS:

. Utilize line sprinkler irrigation and low pressure travelling sprinkler

i
svstems 10 create continuous water gradients for testing genotype and population
reaction in terms of yield and vield components.

. Monitor growth and develonment patierns, which relate to yiel ' components in
ame gragient system.

3. Evaluete essentig) physiological processes wnich dictate yield with emphasis
on stormetal control as it relates to transportation and €05 excharge. Try to
idertify the most limiting essen*ial processes.

¢. Related physiological measurements will include Yeyf water osmotic and
turgor polentiels stomatal ciffusive resistance, heat and dessiccation tolerance,
Suticuler wares, atr enc leaf temperatures., '
ndler 1css via evapolrenspiretional by different genotypes will be
Uosee (U amproved water use ¢ ficiency can be selected for.

€. Oevelopment of brewgor screenming techniques will be attempted.

LI NKASE SLATIONS EMDHASIZEC: Domestically, Arizona, hanzzs, Texas. Internationally,
incre LCRUSAYT, prebadiy Sudan, Kenys, Nigeria.

) ¢
\
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INTSORMIL-COORDINATED RESZARCH
SUPPORT PRIGRAM - GRAIN SORGHUM/PEARL MILLET

INSTITUTION: Universizy of Nebraska Project No.XII UN 2

PROJECT TITLZ: Griin Sorghum and Millet Respanse to Temperature Stress.

PROJECT LEAZZIR: Jerry [. Eastin

PROSECT 05JZCTIVES:

of temparature on developmental processes in
limitations to seed size and seed ~'mber, and
ibe key physiological processes which control

1. Characterizae the effects
sorghum anc millet wnich dicta
similiznasus’ly monitor and des
development.

-
-
te
cr

2. Attemdt to develop screening techniques for temperature typing sorghum
arc miliet ¢ improve adaptation in existing zones and exploit potential of new
are2s. Breaeders will try to use the techniques to develop cool tolerant and
neat toleran: sorghum populations.

3. Test selected meterials and newly synthesized populations in key U.S.
an¢ LOC locatiors wner: temperature extremes and drough: currently limit
production.

4. Attempl t0 evaiuate temperature effects on plant metabolic efficiency.

x>

5. initiate expariments tc quenticte temperature and drought interactions
for yielc and yieid companents.

RESEARCK APPROACH AND wORK PLANS:

1. Compare shifts in sorghur and millet developmental periods as influenced
by tlemperature or water siress 2t Garden City, Kansas, and Lincoln, Nebraska.
Botn fielc anZ crowin rcoms will be used.

valuzte L. MenZoza's cool temperature screening techniques for synthesizing
Tant garmniesr in sorghum and milles.

3. Pcpuiation cevelopment will siart immediately but at least 3 cycles will
be nezessary bevore testing begins in very many locations.

&. Metadbelic effiziency testing as  influenced by temperature and water
statuc will be aone on seedlings anc living grain f111 in selected genotypes.
Explanation of coservec cifferences may reauire molecular Gevel investigations.

ure studies can be conductes pretiy muzk in the absence
tudies uvsually cannot be consiaerced apart from

:. Therefore studies in hebreshke ond Kansas will be
mperalure end drought fnteraction cffectc on yield.

ms will be used,

S. Wnile some tompore
0% water stud'e ne

inftiates to qQuantitate
Gradient i-rigation sys<

LINKAST RILATIONS EMPHASIZED: Domessically, plant breeding and physiology
orograms ai ariona, hansas State University and Texas A&M. Internationally,
ICRISAT, the Sudan anc selected LDC's 1n time,
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SUPPORT PROGRAM ~- GRAIN SORGHUM/PFARL MILLET

INSTITUTION: University of Nebraska Broject Np. XII UN 3
PROJECT TITLZ: Grain fill period in sorghum

PRCJECT LEADZR: Charles A. Francis

COLLABORATORS: Jerry D. Eastin

Max D, Clegg

Hilliam M. Ross

PROJECT OBJECTIVES:

1.

Explore the existing variability in grain fil) period under a
range of conditions and relate this to other morphological and
physiological characters.

Develop new lines and source populations with extended grain fil
period. and

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

RESEARCH APPROACHES:

1.

Known genotypes with extremes in length of fi11ing 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
breeding materials in population form which will represent extremes in
the trait for later comparison in yield trials. .

Selecticn of new 1ines and continued development of new populations
will lead to new combinations which are different from existing
populations and hyhrids. Comparisons will evaluate the usefulness
of this trait,

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

LINKAGE RELATIONS:

This project will relate directly to the NE orojects in adaptation
and vield stability and in recurrent selection. The effects of
temperature and ‘moisture stress on grain fill period also will bhe
evaluatec (NE, TX and KS projects). Linkage with proarams in

the tropics will be critical to success, and there are possibilities
in Tanzania, Botswana, Sudan and in Rrazil.



SUPPORT “PROGRAN -- GRAIN ‘SORGIUM/PCARL MILLET /6

INSTITUTION: University of Nebraska Project No. XII UN 4
PROJECT TITLE: Adaptation and yield stability in grain sorghum
PROGJECT LEAZZR: Charles A. Francis
COLLABORATIORS: William M. Ross
Jerry D. Eastin
PROJECT 0BJECTIVES:

1. Study the adaptation and yield stability of a range of grain
sorghum lines and hybrids under varied conditions,

2. Determine which morphological or phvsiological 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 and 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 plant arowth and development, as wel)
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 based populations will be planted in these same locations
and recombined to produce new comhinations 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
drougnt tolerance, grain fi11, nitroaen use efficiency and

recurrent selection. There {s potential linkane with TX, KS and
Mississippi State projects listed. The testing and implementation in
the tropics is critical, and no specific sites have been selected vet,

1A
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INTSORMTL=COORDINATED RESEARCH
SUPPORT PROCRAM < CRAITN SORCHUM/PEARL MILLET

INSTITUTION: Universizy of Nebraska Project No. XII UN 5

PROIFCT TITIR: Mineral element efficicncivs and tolerances in sorghum
and mlilles.

PROJECT LEADER: K. B, Clark

PROJECT ORJECTIVES:

1. FEvaluait¢ penotypic responses for efficiency and tolerance to
uptake, transincation, accumulazicn, balance and use of mineral elements
of plants grown in high, normnl, deficient, and toxic root envrionments.

2., Metermine the adaptability a ! stahility of rcnotypes grown on
rolls with varicd miperal stresses.

J. Determine coffccts of cnvironmental, production, and management
comditlons on uptahe, and use of mineral clements,

4. Determine the inheritance of mineral element cfficiency and
toxicity toleranze traicts,

RESFEARCH APPROACHES AND WORY PLANS:

S ——— . W — - — 2 et

1. CGcenotypes of diverse pentic bucggrOunds will be screcned in
nutricnt solutiuns and/or soils for d.iffercnces in their ability to
abserh, translocate, accumulate, and use mincral elements using high,
normal, dcficicent, and toxic levels of particular mineral elements.
Mfferences in prowth rates, dryv-matzer vields, mincral clement concen=-
tratdons of plant parts, degrec of visual stress symptoms, time for
strcss symptoms to appear, type of root syvstems, top:root ratios of dry
welights and mincral clement conterts, ¢r -matter produced per unit of
clement, distribution of mineral clements n various plant parts, and
interactions wvith other clements will he determined.

2. Plants will be evaluated for their adaptability and stahility
wvhen prown under varied mineral stresscs in ficld and greeahouse ex-
periments,  These will be conducted in cooperation with scientiszs in
Nebraske, and other states and countries to evaluate genotypes under a
varicty of minceral sirers conditions.

3. Sorphum and millet will be gprown at different moisture and
temporature conditicns, and plunts grown under various production and
management praciices to determine nincral clement concentrations, cone
tentr balances, and d's:zribution of mincral clements.

4. CGenotvpes with high and low mincral clement efficiencies and
terdeity televances will be cronswed in different combinations to deter-
mine Lhe fnheriranze of mineral clement accumulatione and usapge and the
ability of thene trafts to be manipulazed renetically.,

LINEAGE RETATIONS TMPHASIZED:  Poveiology, moil ferzility and plant bLreeding
in atatus (Texas, Arizona, Misrinrippi, Georpia, etc.) and countries

(Indin, Last African countrics, Alperina, iroz2{)l, Colombia, Central

Americn, Lgypt, c:c) vhore mineral AL erncn crint,




INTSORMIL COCRDINATED RESEARCH
SUPPORT PROGRAM =~ GRAIN SCRGHUM/PEAR.L MILLET

INSTITUTISN: Un:ivers:ity of Nebraska Project No. XII UN 6

PROJECT Z27L0: N:itrogen uptake in sorghum and milles

PROJECT LEADER: Jerry W. Maranville

PRSJECT OBJEZTIVES:

« Zdentily sorghum and millet genotypes which are capadle of producing
Righ rates of growth and good guality grain under limited N
fertilisy.,

2. Determine the phyvsiological mechanisms which allow genotypes to be

N efficiens.

J. Measure the interactions which occur betweer N metabolisn and environ-
Dental parameters such as lighe, termperature, and water,

RESEARCH APPRCAC!IZS AND WORK PLANS:

1. Initial screenings for N elficiency will be made on several sorghum
Populaticns and advanced breeding materials under low and higl soil
N levels using both field and nutrient solutions.

2. Physiological processes such as root activity, translocation, and
photosyrthesi{s - cespiration -- N metabolism interactions will be

conparec on N efficient versus N inefficient types.

3. Morphological comparisons of roo: svstems will be made.

-
.
i

nvironmetal paraneters such as water, temperature, and light regimes

Wwill be altered by variation in “ield locations as well as use of

greernhouse and growth chambers.

S. Genotypes will be closely evaluated for their performance under wide
ranges of environmen:zal variability with emphasis on yield and protein
contens,

‘0\
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INTSORMIL COORDINATED RESEARCH
SUPPORT FROGRAM=~GRAIN SORGHUM/PEARL MILLE™

INSTITUTION: University of Nebraska Project No. XII UN 7
PROJECT TITLI: Recurren: Selection

PROGJECT LEZADIRS: W, M. Ross, C. 0. Gardner, and C. A. Francis

PROJECT O&JTTTIVES:

1. Identify plant breeding methods concerned with recurzrent selection and
Population izprovement that will be useful and effective in developing
countries.

2. Develor random-rating populations that possess attributes of high yield,
desirable agronocic characteristics, pest resistance, and/or grain
qualizy.

3. Idenzify superior germplasm in thase populations,

RESEARCH APPRCOACHES AND WORK PLANS:

1.

LINFAGE

Yield test base populations in the U.S. and overseas ond identify those
useful for breeding work.

Initiate farmily selacticn schemes, particularly Sy progeny testing,
43 a reans ol population improvemen:. , Initiate multi-trait as wall
as single trait selection.

Evaluate other recucrent selection methodology such as topcrosses,
test crosses of 5;'s to lines, and possibly reciprocal recucrent
selection.

Select in improvedcycles of populations and develop inbred lines.
Evaluate these lines alone o: in hybrid combinations as appropriate,

Cooperate with disciplines in the development of screening techniques
for environmental stress, plant nutrition, pest resistance, and grain
quality.

RELATIONS EMrHASIZED:

Domestically with Arizona, Texas, and Xansas; internationally with ICRISAT

and

Incia; contacts exist in Thailand, Philippines, Camaroons, Sudan, and

Braz{i).

e
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INTSORMIL -COORDINATED RESEARCH
SUPPORT PROGRAM - GRAIN "SORGHUM/PEZARL MILLET

INSTITUTION: University of Nebraska-Lincoln Project No. XII UN 8
PROJICT VITLZ: Agricultural Clima<clogy of Sorghum/Millets

PROJECT LEADER: R. Z. Neile

PROSZCT 0BJECTIVES:

1. To describe the growing cycle of grain sorghum in terms of climatic re-
quirements. Critical stages of plant development and critical levels of signif-

1cant elements would be identified and discussed.

2. To complete a comparative climatological analyses of sorghum, growing
Seasons anc 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
would be placed on identifying areas where sorghum {s gorwn beyond the limits
normally considered as scuitable for strains adapted to the developed growing
regions.,

4. Construct weather-crop models to predict the development and yield of
grain sorghum,

RESEARCH APPROACHIS AND WORK PLANS:

An agroclimatic interpretation and integration of information {n 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 tc describe the growing cycle and construct weather-crop models. Agro-
climatic procedures will be developed to characterize, compare, categorize, list,
rap and otherwise delineate by computer information relative to climate and grain
sorghum/millet for different regions of the world.

|07



INTSORMIL-~COORDINATED RESZARCH
SUPPORT PROGRAM - GPAIN SORGHUM/PEARL MILLET

Project No. XII TAM 1
INSTITUTION: Texas ASM University

ROJECT TITLE: Plant Breeding and Genetics - Productivity

PROJECT LEADZR: F. R. Miller

PROJZCT 03JECTIVES:

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 temparatures on sorghum growth,

4. Determine the relationship between yield and photosynthetic activity.

RESEARCH APPROACHIS AND WORK 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 componrants of yield will be established.
Base temperature differences will be correlatad with agronomic traijts.

2. The twelve sorghum maturity genotypes will be grown under non-
synchronous photo and thermoperiods to dotermine tha interactions of daylength
and 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 eliow identification ty Gas chromotography-mass spectrometry.

3. Physiological studies will be made on sorghums known to respond to
temperate and tropica) conditicns to determine the effects of night temperature
on growth parareters througn night-time temoeratures control charbers.,

4. Sorghums which have different components of yleld will be used to
determine the associaziocn between yield and photosynthetic activity. Non-
senescencing sorgnums with Jifferent panicle characteristics will be evaluated
for the interaction of seed size and seed number and whicn resconds to population
pressure mos: severely,

LINKAGE RELATIONS EMPHASIZED: Plant breeding, physiology and pest control programs
1N iexas anc similar programs ai University of Nebraskz, kansas, Arizona and
Georgia, as well as testing and evaluations in Mexico, Guatemazla, India, Sudan

Tanzania, Ethiopia, tgypt 2and Upper Volta will be used &s collaborators.

|0
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IKTSCRMIL-COORDINATED RESEARCH
SUPPORT PROGPAM - GRAIN SORGHUM/PEARL MILLET

INSTITUTTON: Texas AZM University Project No. XI! TAM

PROJECT TITLE: Breecing for insect Resistance

PROJZCT LEADZD: Jerry W. Johnson

)

PROJECT CBJ= S:

«)

TIV

1. Obtain germmlasm to be evaluated for resistance to the sorghum midge,
greendug, corn leaf aphid, and Banks grass mite.

2. Determine the inheritance of insect resis tance.

3. Develop and reiease high yielding, agronomically imoroved sorghum
resistant to selected insects.

RESEARCH APPRJACHES AND WOPK PLANS:

1. Grow replicated tests of sorghums that have been identified by the
entomology component cf INTSORMIL as pcssessing resistance to the target
arthropoc pes:s and evaluate for agrononic potential.

2. Select entries with the most desirable combination of resistance and
agronomic potenti:l for cressing to agronomically elite lines, and for inter-
crossing.

3. Use standard breeding techniques to incorporate resiscance into improved
types and to improve resistance levels.

4. Inhkeritance studies will be conducted using F]. F2. and F3 generations.

LINKAGE PEUATIONS E£MPHASIZED: Domestically, USDA in Georgia and Oklahoma and
Kississippl State University. International, R. A. Borgonovi and J. M. Waquil
(EMBRAPA - 8razil): \artan Guirogossian (ICRISAT - Merico); Albert Plant (ICTA -
Guatemala); Don Kidmen (CID - Bolivia); J. C. Davis and Lee House (ICRISAT -
Indie); and J. A. Frawd (ICRISAT - Upper Volta).




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

INSTITUTION: Texas Agricultural Experiment Station, Texas ALM University

PROJECT TITLE: Efficient Nuirient Use Project No. XII TAM 4

PROJECT LZADZR: Arthur 8. Onken

PROJECT OBJECTIVES:

1. ldentify and define potential sources of more efficient plant
nutrient exiraction 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 resgonsible mechanisms when appropriate.

RESEARCH APPROACHEIS 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 becen shown
t0 have promise in LDC's from research conducted under AID Contract No.
AlD/ta-c-1384 as well as selected coaverted 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.

4. Standard breeding techniques (including random mated populations)
will be utilized in improving nutrient use efficient materials.,

5. Mechanisms of nuirient use efficiency (e.g. reductant release,
root configuraiion) will be studied as necessary for screening procedure
modifications and/or inneritanze studies.

LINKAGE RILATIONS EMPHASIZED:

Domestically, plant breeding and soil fertility programs of the Texas
Agriculiural Zxperiment S:tatfon, Texas ABM University and the University
of Nebraskza. In LDC's, Upper Volte and Mali. Also in Venezuela,

o



- 3UFPURI PRUGRAM - GRAIN SORGHUM/PEARL MILLET ~T

INSTITUTION: Texas ASM University Projcct No. XI] TAM §

PROJECT TITLE: Other Znvironmental Stresses

PROJECT LZADZIR: Page W, Morgan

PROJZCT 0BJZCTIveS:

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 superiar performances.

3. Screen cultivars for adaptation to low soil moisture, high to]erange to
terperature and moisture stress during panicle development, flowering,
and grzin 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 experiments will be conducted to evaluate heat tolerance, desiccation
tolerance and leaf wax content.

3. Root growth rates erong 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 in
studies on effects of drought stress on performance of sorghum,

5. Field nurseries wil) be planted at Temple, Chillicothe, Big Spring,
Lubbock, and Halfway to screen germplasm under field stress conditions
to identify lines with various types of stress toierance.

6. Plant breeding nurseries and tests for stress tolerance evaluation ahd
selection.

7. Select superior plants in nurseries and take notes on strecs traits,

LINKAGE RELATIONS FMPHASIZED:

A1l work the first year will be within the Texas Agricultural Experiment
taticn.  Linkages will be established with Nebraska, Arizona, and ICRISAT
physiologists for future work.

\ﬁ


http:tolerar.ce

ANV IUNN L L= LUUAU LIRSV ARSI SARLA 4;(5

SUPPORT PROGRAM - GRAIN SORGHUM/PEARL MILLET

INSTITUTION: Texas ASM Unive-sity Project No. XII TAM 6

PROJECT VITLE:  Reproductive Systems

PROJECT LEADZR: K. F. Scheri:z.

PROJECT 05JZCTIVES:

1. Identify lines with superior reproductive characteristics including obligate
aponixis and new cytoplasmic sterility systems.

2. Achieve anther culture and obtain havloid and homczygous diploid plants.

RESTARCH APPROACHIS AND WORK PLAMNS:

1. Identify lines with superior reproductive characteristics among newly intro-
duced and current germplasm by observations of morphological and cytological
charazteristics.

2. ldentify stages of in vitro sorghum microspore develooment in order to
clarify in vitro responses of microspores to culture conditions-which
could lead to androgenesis and whole plant formation.

LINKAGE RILATICONS EMPHASIZ2ED:

Collaborative research will be developed with parsonnel 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. ICRISAT personnel
will cooperate in locating and collecting grassy types. Collaboration with
personnel {nvolved with the sorghum conversion program will identify genotypes
to be used in anther culture. '
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INTSORMIL-COORDINATED RESEARCH
SUPPORT PROGRAM - G2AIN SORGHUM/PZARL MILLET

INSTITUTION: Tex2s ASM University Project No. XII TAM 7

PROJECT TITLE:  Identificatien, evaluation, and implementa:zion of effective
sysiems Tor conirclling ciseeses or pathogens in sorghum
and millet. (Host Flant-Resistance)

PROJICT LEADER: Rizhard A, Frederiksen

PROVECT O3SJICTIVES:

1. Identity, catalogue, and evaluate sourzes of disease resistance in
sorghum and rmillet,

2. Develoo effective screening techniques for detection and incorporation
by breeding of superior plant resistance levels.

3. Study cdisezse etiology.

RESEARCH APPROACHEIS AND WORK PLANS:

Sorghun entries will be evaluated under -field and controlled conditions for
their reaction to major diseases, partizularly downy mildew, head smut,
maize drwarf mosaic,stalk rot and eanthraznote. Lines with high levels of
resistanze will be advanced to the "Al) Qisease and Insect hurcery"” (ADIN)
for evaludtion under 3 wide range of hostile environments,

Sources of host resistance will be used as screens for the evaluetion of
pathogens and variability. For example, the Uniform Head Stut tiursery,
the Internation Sorghim Downy Mildew Nursery, and the Intern:tiona)
Sorghum Anthrecnsse Virulence hursery all have demonstrated the imnortance
of pathogen variaticns. Steps will be taken to irprove efficieacy in
evaluaticn of host resistance.

LINKAGE RELATIONS EMPHASIZED:

Domestically with Texas workers, Mississippi State Improveren: Program:
internationally with ICRISAT and by cooperetive development of she ronitor=
ing and screening nurseries in locations where a) they are requested, b)
they can effeciively evaluate host resistance levels, and ¢) be used %o
monftor pathogen variability,



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

INSTITUTION: Texas ASH University Project MNo. XII TAM 8

PROJECT Ti7.%: identification, evaluation, and implementation of effective
systems for controlling disezses or pathogers in sorghum
and milles. Cultural Control)

PROJECT LZA223: Gary Odvody

PRCJECT CSJECTIVES:

1. Explere tne use of culsural, chemical, and biological control measures

10 control by discase resistance.

RESEARCH APPEOATHIS AND WORK PLANS:

Studies will Le concucted to de
I

ermine the ecology of major pathogens of
sorghum end millet including n

p esently causing endemic and ecidemic
diseases in the U.S. and exctic p ¢ens of potential quarantine signif4
cance. Imphasis w'il te placed cn stucies of major soil-borne pathocens
fnvestigeting hest and environmantal factors relsted to disease incidence
and develocmeni.  Results of these studies will be utilized to develop
indicated Siclogical, cultural, and chenmica) contraols, Tne involvement
of key LOC scientists in cocperitive studics #11)1 enhance the development
of discase controls and facilitate their -acceptence and irplementation in
cooperaling countries,

in
or
NG

.

LINKAGE RTLAT I CNE

1y

L I IV RN ohd X
ArHASIIED:

Calladoraticn emong zlant pathologiste, ~grensmists, and entomologists
ceveloping integrated control approaches, perticularly in Texas and Mexico.
Selectied aspects of the work will need to be cone by LDC scientists to
evalusle 2t f7erenzes among models, {.e. similar experiments for caniro)

of charceel rot or cdouny milcew coule Le carried out in Maif, India, and
Texzs,



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

INSTITUTION: Texas ASM University Project No. XII TAM 9

PROJECT TITLE: Identification, evaluation, and implementation of effective

systems for controlling dise: ses or pathogens in sorghum
and millet. (Diagnostic Sys.ems)

PROJECT LEADZR: Robert W. Toler

PROJECT 08JECTIVES:

1. Develop critical disease diagnostic systems.

RESEARCH APPRJACHES AND WORK PLANS:

1. Make 2 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 diagnesis.

2. Build an anti-serum bank for sorghum viruses to use with

serologically specific electron micrescopy 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 EMPHASIZED:

With LDC virologists and pathologists by joint participation in developing
the International Sorghum Virus Nursery.

.\\"
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INTSORMIL-COORDINATED RESEARCH
SUPPORT PROGRAM - Grain.Sorghum/Pearl Millet

I0N: Texas ASM University Project No. XII TAM 10

PROJECT TITLE: Identification, evaluation, and implementation of effective

systems for controlling diseases or pathogens in sorghunm
and millet. (Modes of Resistance)

PROJECT LEADZR: Jeweus Craig

PROJECT OBJECTIVES:

Determine mode of disease resistance and inheritance of resistance.

Evaluate genetic variability in plant pathogens.

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,

The sorghum cultivars will be used as parental lines for the F1, Fo,
F3, and backcross populations needed tp determine the mode of inheFi-

The genetic variability for virulence in sorghum pathogens will be
evaluated in field nurseries containing collections of the known
resistant genotypes. The nurseries will te sited over a range of
environments and will be monitored for abnormai reactions to pathogens.
In addition, samples of pathogens will be collected from various
locations and tested for viruience to resistant sorghum lines under

1.
2.
RESEARCH APPROACHES AND WORK PLANS:
1.
and where disease resistance is expressed.
tance of disease resistance.
2.
controlied conditions in the greenhouse.
LINKAGE RELATIONS EMPHASIZED:

In cooperation with Dr. Gary Odvody, Texas AZM Agricultural Experiment

Sta

tion, Corpus Christi, Texas.



INTSORMIL-COORDINATZD RESEARCH
SUPPORT PROGRAM- GRAIN SORGHUM/®EARL MILLET

INSTITUTION: Texas ASM University Project No. XII TAMU 11

PROJECT TITLE: Development and e-aluation of systems for controlling imsect
pests of sorghum by integration of resistant varieties, cultural
manipulazion and biological control.

PROJECT LIADER: George L. Teetes

PROJECT OBJECTIVES:

1. To identify and evaluate sorghums resistant to the sorghum midge,
greenbug, corn leaf aphid, sorghum vebworm, corn earworm and Banks grass mite;
deternine resistance mechanlsms; investigate plant-pest ecclogical responses,
and determine economic injury levels.

RESEARCE APPROACHES AND WORK PLANS:

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. TField screening trials will be made at multiple geozraphic areas for testing
under natural conditions and insect infestation.

4. Resistance will be evaluated on the basis of pest densities that develop
oi plants and/or the response of plants to pest feeding and response of pests to
plants.

5. Eéological effects of insect resistance sorghums on pest and natural
enemy population dynamics 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,

LINRAGE RELATIONS EMPHASIZED: 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.
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PRCJECT TITLE: Development and evaluation of systems for conirolling insect
pests of sorghur by integration of resistant varieties,
cultural manipulation and biological control. (Bio Control)

PROJECT LEADER: Trank E. Gilscrap

PRCJECT OBJECTIVES:

1. To identlify and evaluate indigenous and/or exotic natural enemies
of sorghum nidgs, greenbug, Banks grass mite, and several lepidopterous pest
species as pctential control agents.

RESEARCH APFROACKES AND WORK PLANS:

1, By fleld studies, survey, identify and determine host, host plant,
and tezporal phenologies of existing natural encmies of aphids and sorghum
midge attacking sorghum in ecologically unique sorghum producing areas of
Texas.

2. By literature search, determine the diversity, geographic distri-
bution, and hest plant affinicties of natural enemies of sorghum-infesting
aphid species and sorghum midge from other sorghum producing regions of the
world.

3. Introduce, study, Telease, establish, and evaluate exotic natural
cneczies of zphid specices attacking sorghum.

. Initiate working rclationships and informational cxchanges with
investicators in key sorghum producing countries of the world.

LINKACE RELATIONS FAPHASIZED: Demestically- Oklahema State University,
University of Missouri, USDA-AR at Newark, Delaware. In LDC's -country
programs irn Africa, Asia, ond Central and South America.
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INSTITUTION: Texas AGM Universicy Project No. XTI TAM 135

PROJECT TILlZ: Development and evaluation of systems for controlling insect
pests of sorghun by incegration of resistant varieties,
cueltural manipulation and bioclogical control. (Bio Systens)

PROJECT LIADIR: George L. Teetes

PROJECT OBJECTIVES:

b

1. To determine the biolopy, systematics, bechavior and seasonal zbundance prof:
ol sorghum insect pests and associated predators and parasites as support tactics
in pest con:irol schermes.

RESEARCH APPROACHES AND WORK PLANS:

1. Classical techniques for studying the biology of sorghum pests and
their associated parasites wlll be used, including laboratory, greenhouse, and/or
fleld studies.

2. Ef
t

be made to detemminc cffects of various emvirecrmeatal factors
on natald i

1
ality of arthropods associsted with sorghum.

3. The distributicn both temporal and spatial and abundance of insccts
in rclation to crop growing secason will be studied in cthe field.

4. Factors influcncing the inception, duration and termination of diapause
vill be studied in ficld and laberatory experiments.

5. The knowlecdge gathcred on the biological attributes of sorghum insect
pests will ther be anplied to take advantage of various crop-cultural manipulation
tactics that would tend to suppress pest density and dxmage.

]
LINKAGE RELATIONS DMPEASIZED: Domestically, Oklahoma State U., Mississippi State
U. and USDA, SIA, F¥ at Tifton, Georgia. 1In LDC's, ICRISAT, Brazil and Central
AdeTrica.
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Inszitution: Taxas ALM University Project No. XII TAM 14

Proiec: Tizle: Developmeut and evaluation of systems for controlling lnsect pests
of sorpghun by integration of resistant variecies, cultural manip-
ulacion =nd biological control. (Imsect Vectors)

Prcject Leader: Kerry F. Harris

Proiecr Objeczives: To betrter define the insect-pathogen~host plant interactions of
insect-borne pathogzens of sorghum.

RESTARCH APPROACHES AND WORK PLANS:

1. Alazs aphid species will be sampled and monitored using yellow pan and
suction traps. '

2. Basic transaission experizments will be used to identify vectors (parz-
icularly aphids and leafhoppers) and to describe transnission mechanisms as 2icther
circulacive or noncirculative,

3. The faze of maize chlorotic duarf virus (MCDV) and other viruses in their
aphid or lczfhopper vectors will be studicd.by clectron microscopy, CLISA and SStM
techniques.

L. The role of ingestion-egestion behavior in virus transcission will be stu
using arzificial aad ratural feeding techniques.

S. The ulzrastructures of the fceding apparatures of ophid and l«afhopper
vectors will be studied using conveational scanning and transmisfion electron
microscopical procedures.

LIMEASE RRLATIONS FMPUASIZED: Domestically, Pulgess University, USDA, SEA, TR,
Tucson, AZ and Wooster, Od. In LDC's, ICRISAT, country programs gp Africa, and
Central and South America.
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INSTITUTION: Texas AdM University PRGJECT LEADER: Lloyd W. Rooney

PROJECT TITIE: Quality - Productivity

PROJZCT C3JTTIIVES:

1)

"
.

Dezerzina how sorghums ace processed, prepared and consumed in ¢traditional village
foos and dezermine the srain characteristics tha+ affect the organoleptic
sroperties ol the traditional food products.

Develcs simple, cractical laboratorv methods for use in breeding programs to asses
important grain guality characteristics.

Oeternine the basic physical and chemizal factors that affect the nutritional valu
and Jood guality of scrghum and that interferes with end use quality of the grain
in traditional fooss.

Jeternine the fac:iors that a‘fect resistance to grain molds and field deterioratio
in scrghum and devisze laboratory procedures to detect genotypes with resistance,

RESZARCH APPROACTHIS AND WORX PLANS:

1)

2a)

43
2.

d)

e)

la)

e)

La)

b)
c)

Visit sclected countries to deterrmine how sorghums are processed, cooked and con-
sumed by conferring and cooperating with existing research centers in lLatin Americ
Alrica and India. Fer example, "To" production in West Africa will be the first
producet evaluated.

Standardized lab procedures for "to" production with and without alkali will be
dcveloped. The procedure(s) will be utilized to confirm that certain sorghums
Eroduce good and-poor quality "to”. Then, experiments will be initiated to
cetermine why certain sorghums have poor "to" properties. The rela:ion of starch
content, amvlose content, gelatinization temperature and other prcperties to “to"
making qualisy will be determined.

Jdezermine the facters that affect the milling properties of sorghum by developing
and evaliuating small scale laborato:y dry milling procedures that can be used on
samples in a breeding progran.
Determine the tortilla making properties among sorghum varieties from Central
America and selected varieties and lines in breeding programs and the conversion
progranm,

Determine the affect of pericarp culor, glume color and other genetically controlle
factors on the quality of foods made from sorghum.

The relation between food properties a.l certain chemical constituents such as
amylose content of the starch will be determined. Measurements that will be taken
on the grain includes kernel hardness, composition, texture, starch properties and
others.

Initiate studies to determine the relation of grain composition ané kernel struc-
ture to the coc.ing properties and nutritional value of sorghum genotypes.

Th2 availability of the nutrients in sorghum genotypes and sorghum foods will be
determined by using in vitro procedures.

tudies will be initiated to determine why sorghum and millets are considered
coarse grains.

New lines of sorghum emerging from the breecding programs will be monitored for
diflerences in cooking properties, in vicro digestibility and structure.

Ar. atiemdt to measure the interactior between the major traditional processing
methods and availatilizy of <he nutrients in sorghum genotypes will be initiated.
rain of resistant and susceptible lines will be charace rized to detect 2ifference
in kernel structure, rate of water uptake and mode of entsy of molds wi+h light and
electron microscopy.

The physical and chemical properties of the grain will be determined,

Food qual:ity prope-ties of grain of mold resistant, agronomically superior lines as
they become availatie will be examined to insure tha: food quality is not impaired.

Wl
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INSTITUTION: Texas A&M University PROJECT HO. XII TAM 16

PROJECT LEADIR: Charlies W. Wendt

PROJECT TITLE: HMeterclcgical Adaptation - Suboptimal Soil Moisture
PROJECT OBJECTIVES:

1. ldentify and define grain sorghum cultivars which have the pcten-
tial to be tolerant to sub-coptimal 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
tolerance to sub-optimal moisture conditions.

RESEARCH APPROACHES AND WORK PLANS:

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 to-assure-conditions to evaluate the influence of
early stress on 2 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
aveilable trom the pregram.

4. Soil water derleticn aad plant sugars will be evaluated as to
their potential for screening cultivars under sub-optimal conditions.

5. Plants will be harvested and analyzed periodically to determine
the responses of the differen;_cu[tiygt§ to soil and climate conditions.

6. Climate measuremenis will be used to estimate potential evapo-
transpiration.

LINKAGE RELATICNS E£MPHASIZED:

Domestically, plant breeding and physiology programs at Texas ALM Uni=-
versity. In LOC's, the primary interest is Africa, more specifically, the
Sudan.

\
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