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PROJECT EVALUATION SUMMARY

Improved Nutritional Quality of
Wheat

Project No. 931-0471.11

Contractor: University of Nebraska

Contract No.: AID/ta-C-1093

BCKGROUND: This project began in 1966 and terminated in Decem-

ber 1979. 1Its purpose was "To make available to developing coun-
tries high-yielding, nutritious germplasm of wheat with multiple
resistance to moisture and temperature stresses, disease and
insects, together with improved practices for their cultivation".
The project was based on an unsolicited proposal from the University
of Nebraska which was designed at a time when there was a great deal
of enthusiasm for research on protein and protein quality, arising
from the development of high lysine corn. Thus, the research objec-
tives were to increase the protein content of wheat, as well as to
increase the percentage of amino acid (lysine) in the protein while,
at the same time, avoiding losses in yields or perhaps even
increasing yields. The project was favorably reviewed by AID's
Research Advisory Committee (RAC) prior to AID approval of funding.

EVALUATION METHODOLOGY: For about one year, RAC has been under-
taking reviews of terminated or completed projects which the RAC had
critiqued prior to final PP approval by AID. 1In this case, a "Final
Report of Research Findings" had been prepared for AID by the Uni-
versity of Nebraska; this report was reviewed by a sub-committee of
RAC consisting of: Dr. Maurice Peterson, Dept. of Agronomy and Range
Science, Univ. of California/Davis; Dr. Dale Moss, Dept. of Agron-
omic Crop Science, Oregon State Univ.; Dr. B. S. Schweigert, Dept.
of Food Sciences and Technology, Univ. of California/Davis; and,

Dr. Earl Swanson, Professor of Ag. Economics, Univ. of Illinois.

The sub-committee report was presented at the RAC meeting in
Washington, D.C. in November 1980, and is attached to this PES, as
are the minutes of the discussion which followed the presentation.

PROJECT ACCOMPLISHMENTS: The RAC sub-committee reported that "The
Staff at the University carried out their work in a highly profes-
sional and scientifically sound manner. In generual, this was a
successful project." The sub-committee report noted, however, that
not all objectives were met; specifically, the research was not able
to find or develop varieties with increased protein content and
increased percentage of lysine in the protein. However, varieties
were found that had increased protein and increased lysine per unit
of grain, which is itself significant in the nutritional improvement

of wheat. Moreover, the project did dispel one notion that was
prevalent at th2 time it was designed, i.e., that there is an
inverse relationship between yield and protein content. Project

research has produced genetic material with both increased protein
content and improved yield characteristics.
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The "quantifiable outputs" of the project (see attached logframe)
have generally been met. They are broadly identified in the sub-
committee report and are specifically detailed in the University
report (which is too bulky to attach to this PES but which is
available from DIU).

EXTERNAL FACTORS: One of the project design outputs for this pro-
ject was the establishment of effective linkages with developing
country agencies. The response to this was the establishment cf a
network of International Winter Wheat Performance Nurseries (IWWPN)
which began in 1969 and which, in 1980, totaled 68 test sitec in 38
countries. Additionally, project rescarch linkages were established
with CIMMYT, ICARDA, FAO and the USDA/SEA/AR. Within the project
scope, the University of Nebraska also organized four international
wheat conferences: 1972 - Ankara, Turkey; 1974 - Porto Alegre
Brazil; 1975 - Zagreb, Yugoslavia; and, 1980 - Madrid, Spain.

There was an implied criticism during the RAC review that too many
o1 the IWWPN test sites were in countries not listed in the "need"
category, and that there was little evidence supplied by the Univer-
sity of Nebraska of the use or impact of the research information
developed. Sub-committee member Moss, however, reported that from
his own personal knowledge, gained through the international wheat
conference in Spain in 1980, that LDCs were using the IWWPN mater-
ial. He also pointed out that, given the time span necessary for
varietal development and diffussion, the impact of the project on
LDCs has had little time to show up.

Finally, a part of the review concerned a request by the University
of Nebraska for one-year funding to continue the IWWPN through
December 1980. The issue was not fully addressed by AID represen-
tatives at the RAC meeting but, in fact, AID did not fund the exten-
sion.

LESSONS LEARNED: The sub-committee report stated that AID and RAC
should be more discriminatiig when considering the continuation of
projects which have already served their primary purpcse. In the
instant case, it was fairly clear by 1975 that large differences in
genetic control of protein would not be found, and that only small
differences in lysine as a percent of protein had been discovered.
That would have been the time to narrow the objectives and concen-
trate on the exploitation of those findings, even though they were
less dramatic than anticipated. Instead, other objectives were
added on - with AID and RAC concrrance - but not enough time given
in the project extension to mak. any real progress.

ATTACHMENTS:

1. fsub-committee report
RAC meeting minutes

A-. logframe
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Genetic Improvement of Productivity and Nutritional Quality
Wheat - University of Nebraska

Dr. Peterson, chairman of the subcommittee that also included
Drs. Moss, Schweigert and Swanson was pleased that AID was
beginning to look at completed projects and carry out terminal
reviews of research projects.

Dr. Peterson's report follows:

I. SUBCOMMITTEE REPORT

The basic objectives of this project were to increase the pro-
tein content of wheat, as well as to increase the percentage of
lysine in the protein, this amino acid being deficient in terms
of nutritional balance. These objectives were to be accecm-
plished without a yield loss and hopefully, improved yields.

The contractor was the University of Nebraska, but with active
participation of USDA/ARS which has maintained a wheat breeding
program at Nebraska for many years. The usual AID objectives
of training conferences, graduate student training, and opera-
tion of an international winter wheat nursery were an important
part of the project.

The project was initiated in March of 1966 and continued
through 1978 with total lifetime funding of a little under
$4,000,000. An extension for one year was requested for
$90,000 to continue the intermnational winter wheat performance
nurseries. It was not clear from the documents whether this
extension was funded by AID or whether the coatractor agreed
to the extension at no cost. The documents provided to the
subcommittee show a proposzl by the Universiscy of Nebreaska to
conzinue Zor & period of three vezrs, a technicel assicsteance
contrect to operate the Intermacicnzl Evaluvlation of Winter
Wheat through two types of nurseries. One was a replicated
International Winter Wheat Performance Nursery and the other a
High Protein - High Lysine Observation Nursery. The funding
request was for $314,539., 1If this was approved, the funding
extends to December 31, 1981.

5
~

It might be useful to recall that at the time of the initial
funding of this project in 1966, there was a great deal of
enthusiasm for research on protein and protein quality, arising
from the discovery of the high lysine corn, and from the gene-
ral perception that protein deficiency in humans was a serious
worldwide problems. The concept of protein deficiency for
adults was later questioned by nutritionists who concluded that
protein standards for adults were in excess of needs.
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The project was strongly supported in the original RAC reviews
and for several subsequent reviews. However, at a RAC meeting
on May 8-9, 1975, a proposal to extend from April, 1975 to
March, 1978 generated considerable discussion. It was apparent
by this time that improvement of protein quality in wheat would
be very difficult. This was apparently recognized by the
contractor and the extension proposal de-emphisized protein
quality somewhat and some new, and, controversial objectives

were added. These were to study nitrogen metabolism, photo-
synthic efficiency, and nitrogen-fixing organism associated
with wheat. One member of the subcommittee, who was unable to

attend, provided a letter opposing the extension because he
believed that the primary hypotheses had been adequately re-
searched, and that a whole new set of objectives were being
added. However, the extension was approved as proposed.

With the above comments as background, the review comittee
makes the following comments in response to questions raised in
Dr. Rechcigl's letter.

1) WAS THE PROJECT, AS IT WAS ACTUALLY CARRIED OUT, BASED ON
SOUND ASSUMPTIONS AND A SCIENTIFIC PROTOCOL? WERE RAC
RECOMMENDATIONS FOLLOWED?

The hypcthesis that heritzble differences in protein and lysine
content may exist was certainly a valid assumption at the start
of the project. Most agronomists and plant breders have
encountered great difficulties in separating genetic from ex-
ternal factors affecting protein content. Nearly all plant
breeders have found a negative correlation between protein
content of cereal grains and yield. Additionally, as crop
vields of cereals have increased overtime as a result of rlant
brizding, ivcteln rercentages have declined.

The Nebraska project found genetic variability in protein con-
tent of 5 percent and of lysine content 0.5 percent, but these
differences are among cultivars whose yields also differ. At
least three genetic lines for high protein and three for lysine
have been identified from a systematic analysis of around
22,000 wheats from the world collection. Hovever, the amount
of lysine is influenced by the amount of protein. As protein
contents increase, the percent of lysine per unit of protein
decreases, but the amount of lysine per unit of grain in-
creases. Therefore, the researchers concluded that breeding
for increased protein was a valid approach to nutritional im-
provement of wheat. The final report of April, 1978 states;
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"Although high grain yield in many production environments
is associated with depressed grain protein, there is no
genetic linkage between high yield and low protein content.
High yielding varieties that produce grain with higher pro-
tein content than other equally productive varieties can be
and have been developed."

The report cites as an example the variety "Lancota" released
in 1975 that possesses excellent productivity and processing
quality with rust resistance and genetic potential for 1.5 to
2.0 percentage points higher protein than other wheats. How-
ever, it is a variety adapted to the U.S. winter wheat belt.

The question of whether or not RAC recommendations were fol-
lowed, can be answered positively but RAC failed to provide
very effective guidance during the final two years of the
projecct.

2) DID THE PROJECT ACCOMPLISH ALL OF ITS OBJECTIVES AS
DESCRIBED IN THE PROJECT PAPER? CAN IT BE CONSIDERED A
SUCCESSFUL RESEARCH PROJECT?

The staff at the University carried out their work in a highly
professional and scientifically sound manner. 1In general, this
was a successful project. However, it probably can be stated
that all objectives were not met as insufficient variability in
lysine content was located to make the breeding for high lysine
as a percent of protein a viable breeding objective. This is
not a failure on the part of the staff but the fact that
significant differences in lysine did not exist.

3) WHAT WELL DEFINED END PRODUCTS RESULTED FROM THE RESEARCH?
Encd products of the research included:

1. 1Identification of several lines each for high protein
and higher lysine

ii. Breeding and release of '"Lancota" for commercial
production in Nebraska, Kansas, Texas and South dakota. It
combines good yield with 1.0-2.0 percent higher protein.

iii. Identification of the Russian variety called
"Bezostaya 1" as a high yielding variety fcr Turkey and several
other Middle East countries,

iv. "Bolal" variety, developed at Nebraska and now grown
in Turkey.
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v. 1Identification of a French and Hungarian variety for
high yield in Afghanistan.

vi. Holding of three international wheat conferences.
vii, About 65 publications since 1966,
viii. Training of ten students and trainees.

Nothing in reports of the contractor indicate the location and
the present responsibilities of the ten scientists who have
received training under this program. We believe that at least
some of them came from developing countries and it would be
useful to know if the training received is furthering the
objectives of this project, or at least some other related
development project. It would be useful if AID would retain
records and contacts with all graduate students or post
graduate scholars supported by them on various development
projects.

Except for the above mentioned variety "Bolal" bred in Nebraska
and grown in Turkey, we have found no references to any varie-
ties for high protein or lysine coming from the Nebraska pro-
gram that have been released and grown in a developing coun-
try. However, many such lines were in the "pipeline" when AID
support for the breeding program was terminated.

4) DO THE RESULTS HAVE THE POTENTIAL TO BE IMMEDIATELY USEFUL
TO LDCs OR TO AID'S DEVELOPMENT ASSISTANCE PROGRAM? WHAT
SPECIAL STEPS MIGHT BE TAKEN TO EXPEDITE THE DISSEMINATION AND
USE OF THE RESULTS?

The primary product of the 12 vears of research i¢ zenet?
stocks or varieties with improved proteim content. The
international nurseries were the vehicle for distribution to
LDCs. The nurseries did provide the means for the identifica-
tion of several of the high yielding varieties previously men-
tioned. Consequently, the continued funding of the nurseries
under a technical assistance project, probabtly will be useful
for future release of materials with improved nutritional
quality.

~
-~

(K]

5) ARE THERE ANY PRECAUTIONS THAT THE AGENCY SHOULD TAKE IN
MAKING USE OF RESEARCH RESULTS?

The Agency and RAC should be more discriminating in continua-
tion of projects that have served their primary prupose. It
was fairly clear by 1975 that (1) large differences in genetic
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control of protein would not be found, and (2) only small dif-
ferences in lysine as a percent of protein had been dis-
covered. This would have been the time to narrow the objec-
tives and concentrate on the exploitation of those findings,
even though they were less dramatic than anticipated. 1Instead,
AID with RAC approval, continued funding the project with en-
larged objectives, which could not be achieved during the

two-year extension. Furthermore, some of the objectives were
dubious (nitrogen fixation, e.g.) and were being investigated
under a different prnject. These appeared to be "add ons" to

make continuation of the project justifiable.

It is the opinion of this subcommittee that the breeding of
varieties must be done in the environment where they were used,
although there are a few notable exceptions such as those cited
above. Therefore, the most useful part of the Nebraska wheat
project was the identification of heritable, desirable charac-
tereistics and to provide parent materials and segregating
generation populations for selection in the LDCs.

There is very little documentation to indicate if or to what
extent materials made available through the international nur-
series were in fact used in furthering breeding programs in the
cooperating countries. Several very detailed research bulle-
tins were published showing the results of the international
winter wheat performance nurseries. There is good evidence of
diligence in most cases 1in planting the nursery, recording the
required data and reporting it to the principal investigators
so that statistical analyses could be done.

We appreciate the fact that the next step beyong running the
nursery trials and summarizing and reporting the data, fzlls
bevond the responsibility or control of the contractor but it
should have been within his interest and responsibility to find
out if these materials were being used in crosses and if some-
thing useful is coming out of it. 1In fact, if the nurseries
are still being operated and funded by AID, we suggest that the
contractor make a systematic effort to determine if this decade
of breeding work is resulting in development of improved culti-
vars.

Some of the international nurseries (in fact most of them) were
in countries not listed in the need category. It is reasonably
certain that if breeders in the U.S. (12 nurseries), England (2
nurseries), Europe (19 nurseries), etc. would make use of any
materials identified by them as useful. The real test of the
usefulness of this project is whether or not materials in
nurseries in Afgahistan, Jordan, Syria, Iraq, etc. were being
used in breeding programs and have proven useful.
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The subcommittee also believes it would be important from an
evaluative standpoint to have some quantitative estimates of
the acreages of the varieties that were identified in this
network. For example, it is noted that the variety Belinda now
occupies a relatively small but important acreage in South

Africa. However, it is difficult to make a general evaluation
of the role of the IWWPN in terms of the increase in acreages
planted to identified varieties. The process ¢’ diffusion of

these varieties may have occurred in the absence of IWWPN.
There is little data to assess the impact in terms of actual
adoption of selected varieties. 1In a similar vein, it would be
useful to know if there is an estimate of the use of Atlas 66
and its high protein derivatives by developing countries.

ITI. SUBCOMMITTEE COMMENTS

Dr. Moss also a member of the subcommittee, reported that he
was more positive in his evaluation of the project than
Dr. Peterson was. Dr. Moss's comments follow:

The rationale for establishing this project appears to be the
success which plaut breeders had in making a significant change
in the lysine composition of protein in maize. Since lysine is
low, relative to the other amino acids, in wheat protein it was
felt that the nutritional value of wheat as a human food could
be enhanced if the amino acid balance were made more nearly to
correspond with the required balance for good human nutrition.
The project began in 1964. Contract funding was completed
early in 1979 and a non-funded extension was given until
December 31, 1979, to complete a report. The project was
strictly a plant breeding project. This is important in
analyzing the results, because the unavoidable lapse in time
between making a cross between two parent plants of known at-
tributes, growing out of generations to arrive at homogenous
lines, testing these lines for yield, stabililtyl, and disease
resistance in various environments and years, and finally
choosing a line and increasing the seed to commerical quanti-
ties, requires a minimum of 10 to 12 years. Thus it is impos-
sible to know, at this time, what the outcome and benefits of
the Nebraska program will be. Only time will tell,

May I point out the problem the Nebraska group faced when they
began this work. They did not know whether useable genetic
diversity could be found for amino acid composition in wheat.
They began by searching the world collection of wheat for such
diversity. That search alone would require several years of
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intensive effort. If they had found significant genetic di-
versity somevhere along the way and started to use it immedi-
ately, it is probable that results iu. terms of varieties could
not have been produced before 1988 or 1990. Thus, under the
best of conditions we would be a decade away from being able to
evaluate this project in terms of results.

The Nebraska project is easier to deal with in this instance
because Nebraska was not successful in identifying large enough
differences in amino acid composition to lead them to believe
they would be able to breed wheat which had a better amino acid
balance. Thus, they could say by 1974 that the original goals
were not reachable, because at the end c¢f ten years' searching
they had not identified useful genetic diversity for the de-
sired trait. At thact point in time AID and RAC could have said
(and essentially did say) that further effort did not seem to
be justified. Still the time frame covered by the project was
short, even for a first step in the building process--the
search for genetic diversity.

A secondary goal of the Nebraska project was to increase the
protein content of wheat without regard to its amino acid
balance. They were in much better position to pursue the
secondary goal because they knew at the beginning that signi-
ficant variation existed for protein content among genetically
pure lines of wheat. 1In the area of protein content in wheat,
an attribute important in bread-making as well as nutrition,
the contributions of the project have been impressive.

Note: An international winter wheat evaluation network, cur-
rently involving 68 test sites in 38 countries, which was es-
tablished in 1969, has been zn effective vehicle for early
identification of new high-yielding winter varieties with high
performance stability and broad international adaptation.

The potential value of Bezostaya 1 as a commercial variety for
production in Thrace and Western Anatolia in Turkey was ini-
tially identified by its performance in the Iuternational
Winter Wheat Performance Nursery (IWWPN). Bolal, a stem
rust-resistant variety selected in Nebraska and also tested in
the IWWPN, now is a leading variety on the Anatolian Plateau of
Turkey, and, together with Bezostaya 1, significantly contri-
buting to more stable and increased wheat production in Turkey.

Lancota, a productive, high protein rust-resistant hard winter
wheat selected in Nebraska and tested in the IWWPN, was re-
leased jointly by Nebraska, Kansas, Texas, South Dakota, and
the USDA in 1975. 1Its protein advantage over other productive
hard winter varieties ranges from 0.5 to 2 percentage points.



-75-

Superior performance in the IWWPN os Sava and Partizanka from
Yugolslavia, Kavkaz and Aurora from the USSR, Talent from
France, Yubiley from Bulgaria, and Centruk from Nebraska has
led to their extensive use by breeders as parent varieties in
crosses., Lancota, Dacia, Favorit, Bacha, Moldova and Sentinel
were identified as moderately productive varieties with
higher~-than-normal grain protein content based on their per-
formance in the IWWPN,.

Belinda, a productive stem rust-resistant wheat from the
Nebraska breeding program, was named and released in the
Republic of South Africa in 1971. It occupies a relatively
small but important acreage in higher elevation production
areas of South Africa.

An experimental line derived from an Atlas 66 cross and se-
lected in the German Democratic Repbulic combines high produc-
tivity with high grain protein content under German production
conditions. It is currently undergoing evaluation in official
GDR state trials for possible registration.

NE 7060, selected in Nebraska from the complex cross Favorit-
/5/Cirpiz/Jang Kwang/4/Atlas 66/Comanche/3/Velvet, is currently
being evaluated in the IWWPN. It pussesses an attractive com=-
bination of winter hardiness, productivity, large seed, high
grain protein content, acceptable milling and baking proper-
ties, disease resistance (rusts and mildew) and short straw.

It is being extensively utilized as a parent variety by
breeders in several countries.

Short-statured winter and spring experimental lines from the

third cycle of protein breecing in Nebraska in which elevated
protein and lysine have been c:-r’n:2é with high productivity
and other desirable agronomic ::::its, are discributed annually
to breeders in developing and c«veloped countries in a High
Protein-High Lysine Observaticn YNursery. The nursery, which

was initiated in 1975, currentiy is distributed each year to &5
cooperators.

Research results from the projzct were published in 113 tech-
nical papers and in 22 reports.

Four international wheat conferences and an international work-
shop on seed protein were organized by project personnel. The
conferences were held in Ankara, Turkey (1972), Porto Alegre,
Brazil (1974), Zagreb, Yugoslavia (1975), and Madrid, Sapin
(1980); the seed protein workshop was held in Washington, D.C.
in 1974. Proceedings were published and distributed from each
of the conferences.
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Thirteen graduate students associated with the project received
Ph.D. degrces; six students received the M..S. degree. Seven
of the graduate students were from developing countries. Ten
agricultural scientists from seven foreign countries received
non-degree training on the project for periods of six months to
one year.

Genetic studies indicate that Atlass 66 carries two or more
major genes for protein, one of which is linked with a gene for
adult plant leaf rust resistance. The Atlas 66 genes affect
the level of protein in the starchy endosperm, the portion of
the wheat kernel that is milled into white flour. Chromosome
5D of Atlas 66 carries a major gene for protein and chromosome
5A a gene with less effect.

The above results are important. One of the interesting as-
pects of successful plant breeding programs is that the new,
higher yielding plants increase the income of farmers who, in
turn, then pay higher taxes. Thus, the product increases the
standard of living of the world's poor, adds stability to
governments, and, where there is significant spin-off in the
U.8. as there has been from the Nebraska project, returns to

Uncle Sam more, in many cases, then the project cost to begin
with,

Dr. Schweigert also found it useful to critique finished pro-
jects. He felt that the investigator should critique projects
after they were finished. The project manager should also
critique his projects. The synthesis of the three over time
could be an extremely useful document for future research.

Dr. Schweigert wondered where the ten scientist who have been
described as receiving training under this program was now
located. He was aware that several where from less developed
countries and he thought the knowledge of their current posi-
tion and responsiblity would be useful in accessing the utility
of this project. His second point related to the discussion on
the importance of carrying out the breeding studies in coun-
tries where the application is to be made. He felt that de-
termining the feasibililty of the approach in the United States
is logical. But exploring the application at an early stage in
a developing country is extremely important.

Dr. Schweigert felt that this type of exploratory work had not
been carried early enough in the Nebraska project. He thought
it was difficult to evalate the full impact of the program
since several of the promising lines are still in the pipeline
in program activities. He suggested that AID
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would find it useful in their evaluation analysis to speci-
fically to review again the impact of this program about three
years from now when more results from technical assistance
phase are available.

Dr. Swanson the fourth member of the subcommittee reported as
follows:

It should be expected that the objective of this large-scale
long-term project would change during its lifetime. The ob-
jectives in the final report (nine in all) are not only dif-
ferent from earlier versions but also somewhat more opera-
tional than they are fundamental.

First of all, it appears that it was recognized rather early
that (1) the lysine present in wheat is less than one-half the
amount required for nutritional balance and (2) that the scope
for increasing the lysine content of wheat is very limited,
Given these two observations there is little hope that wheat
could, in itself, ever be a "complete food" in terms of the
amino acid lysine. Therefore, it seems that early in the life
of the project there should have been a more explicit shift
from increasing lysine to the simpler one of increasing yields
by improving such traits as disease resistance and other fac~-
tors which go along with yield maintenance. In short, it seems
as though the goal of high increases in lysine, at least to the
point where significant impacts could be made on the human diet
were simply not in the cards. This, of course, does not mean
that much useful work did not come out of the project. For
example, the establishment of the fairly large scope for im-
provement of total grain protein (as contrasted to lysine)
appears to be an important finding and this should be of
interest to plant breeders.

The identification of new high-yielding winter varieties
through the International Winter Wheat Evaluation Network is a
useful activity. However, it would be important from an evalu-
ative standpoint to have had some quantitative estimate of the
acreages of the varieties that have been identified through the
network. For example, it is noted that the variety Belinda now
occupies a relatively small but important acreage in South
Africa. However, it is difficult to make a general evaluation
of the role of IWWPN in terms of the increase in acreages
planted to the identified varieties. The process of diffusion
of these varieties may have occurred in the absence of IWWPN.
There is little data available to assess the impact in terms of
actual adoption of the selected varieties.
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In a similar vein, we note that the bioassays involving human
subjects provided evidence that Atlas 66 and its high protein
derivatives offer a significant advantage over ordinary wheats
in terms of nutrition of consumed on a whole grain basis.
Again, it would be useful to know if there is an estimate of
the degree to which Atlass 66 and its high protein derivatives
are actually being consumed. Earlier statements indicated that
there would be no problem in terms of ~hanging the preference
patterns of consumers.

In my judgment, the publications and reports that have come out
of the project appear to have been rather complete in their
coverage of the project activities. Further, the training of
both U.S. and foreign students together with the conferences
and workshops seem to have been an important part of the dis-
semination of results.

It should be noted that, in the view of the Nebraska scien-
tists, the "forced termination of this activity for lack of
funds would not be in the best intersts of U.S and interna-
tional agriculture." It would be useful to learn during our
RAC discussion of this project the extent to which possibili-
ties have been explored for turning this kind of activity over
to one or more of the international centers.

III. GENERAL DISCUSSION

Dr. Wishik asked the four reviewers of the project if varieties
could be marked and followed as they were plznted. Could this
be done in order to trace to what extent varieties were being
utilized in the practical world.

. T. Petersor respondecd that it would be difficult to identify

irem the grain which varieties would be used. He was surprised
thet Dr. Moss thought that his report came through as nega-
tive., He meant it to be positive. He thought the Nebraska

wheat project had been a good project.

Dr. McDermott, from the AID staff, remarked that of the grad-
uate students who had participated in the Nebraska wheat pro-

ject, about half were from less developed countries. He was
not sure where the graduates students from LDCs were located at
present or what their positions were. However, most were under

an obligation to return to their country to three to five times
the length of their training.

Dr. McDermott pointed out that this project in fact used its
own product and both the trainees as well as varieties produced
were used in developing countries.,



-79-

Dr. Peterson asked if the nursery which had been developed was
continued as it was supposed to be.

Dr. McDermott said not to his knowledge the nursery had not
been continued.

Dr. Smuckler pointed out to the AID staff that Dr. Schweigert's
suggestion should not be lost - that projzcts should te ter-
minally reviewed by the researcher as wcll as AID staff.
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