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Transnational Flows of Expertise and Seed

in the Making of Egypt’s Wheat

Wheat is one of the world’s most important crops, source of almost a fifth of the
world’s calories.! The Rockefeller Foundation has played a major role in wheat
development, through its agricultural program of research, technical assistance,
and educational extension. This work began with the foundation’s support for the
Mexican Agricultural Program in 1943, which later developed into the
International Maize and Wheat Improvement Center (CIMMYT). Over the
following two decades, the foundation expanded its wheat program in South
America, South Asia, and the Middle East.2 Yet while a number of scholars have
examined the impacts of this work on wheat cultivation in Mexico and South
Asia,3 little scholarship has looked at how this influence spread to the Middle East

(with the exception of some work on Turkey.)4

My current book project, Precarious Staples: Wheat, Bread, and the Taste of
Security in Egypt, explores the political dynamics of wheat and bread in Egypt
from 1952 through to the present. As the source of Egypt’s staple food — bread —
wheat holds profound significance to the Egyptian population. Securing the
supply of wheat to meet the population’s high bread consumption needs is thus
central to the stability of the state. A significant amount of this wheat is grown by
Egyptian small-scale farmers. 5 Over the last 50 years, the amount of wheat these
farmers have been able to produce on a limited area of agricultural land has
increased markedly as yields have grown from 3.5 tons per hectare in the 1960s
to an average of 6.8 tons per hectare today.® While this growth in yields is a
function of multiple factors, including agricultural practices and fertilizer use,
new varieties of wheat have played a key role. But how have these new varieties
emerged? What practices of scientific breeding have led to the development of
wheat seeds that produce some of the highest yields in the world? Drawing on
material from the Rockefeller Archive Center, this paper examines how the
development of high yielding varieties of wheat in Egypt has been linked to
transnational flows of expertise and seed.” I focus on the 1960s and 1970s, a

period of transformation in Egypt’s wheat breeding program during which
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breeders started working with a wide range of germplasm and developing high

yielding varieties that were quite different from their predecessors.8

Expertise

In 1960, Norman Borlaug, head of the Mexican Wheat Program, traveled through
the Middle East with Jose Vallega, from the Food and Agricultural Organization
of the United Nations (FAO). The purpose of the FAO-sponsored mission was to
examine the status of wheat production in the region. Another prominent wheat
scientist, Elvin Stakman, recounts how during this trip, Borlaug and Vallega
“visualized ... wheat fields for the Near East such as both of them had seen in
Mexico” and asked themselves, “how could this vision be realized?” The answer
they came up with was that “by sending men from the Near East to study in
Mexico for a long enough time to really absorb information and to capture the
spirit — that might be the best way.”® Mexico was judged, by FAO staff, to be the
ideal location for wheat breeders from the Near East to train, due to the similarity
of the problems the two regions faced in spring wheat improvement and
production, linked to soil and water management, disease, and lodging.:> With a
grant from the Rockefeller Foundation, in 1960 the FAO initiated a program to
send Near Eastern scientists for training in wheat breeding at CIMMYT." Over
the following decade, 57 Near Eastern trainees traveled to Mexico to hone their

expertise in wheat breeding.:2

The emphasis of the eight-month program was on practical training.s As Borlaug
explained, “They were to work with us in learning by doing, largely, right out in
the plots and out on farmers’ fields, supplementing this with seminars and
rounding it out as best we could in an informal sort of way... And they were to
know from the outset that this was, in part, working physically, in the dust and
the mud and the dirt and the sweat and all that goes with this kind of operation.”
14 To Borlaug, this kind of in-field training was of particular significance for
agricultural scientists from the Near East, whom, he noted, typically come from
“privileged classes.”s Borlaug saw this experience as vital for wheat breeders. He

stated, “We feel that we do serve a useful purpose from a down-to-earth, practical



training standpoint to give them a feeling for what agriculture really is and that
there can be dignity in sweat when it’s done by a scientist as well as when it’s done
by that peasant farmer. And until they learn this lesson, no matter how much
science they learn, they’re never going to be worth a darn to their own society.”¢

The Rockefeller Foundation also funded scholarships for students from the Near
East to study in the United States. This was part of a shift in the foundation’s focus
in the 1950s and 1960s from its earlier emphasis on supporting fellows from
Western Europe who were studying medicine to supporting scholars from Central
America, Africa, and India in agriculture and public health fields.'” The following
two examples are illustrative of how this training, both in Mexico and the US,
helped shape the expertise of key individuals within Egypt’s wheat breeding

program.

Elham Talaat was born in Tanta, Egypt, in 1926. After graduating with a BS in
Agriculture from Cairo University, he started to work as a wheat breeder at the
Giza Agricultural Station (with two stints working on wheat in Libya in 1954-55
and 1956-59). In 1960 he transferred to the Sakha Agricultural Station and the
following year, began studying for his Master’s degree at Ain Shams University.
In his first year of the Master’s program (in 1961), he attended the wheat breeding
training program in Mexico.'® There, he made a strong impression. Borlaug
commented that Talaat was “certainly one of the outstanding scientists to study
under a FAO scholarship program here in Mexico.” He added as a handwritten
note on the copy of this recommendation letter that was sent to Robert Osler at
the Rockefeller Foundation offices in New York: “Bob, this guy is a human
dynamo — perhaps a little too nervous but outstandingly promising.”9 After the
course, Talaat returned to the Sakha Agricultural Station to develop what Borlaug
described as a “vigorous wheat breeding program.”2c This work also received
endorsement from the director of the FAO’s regional project on wheat breeding,
which was based out of Cairo, who described Talaat as “a very enthusiastic
worker.” He went on to elaborate that Talaat “has done very good breeding work
at Sakha and has got some very promising lines which are in advanced stages of
testing and are expected to replace the Giza varieties in the near future.”2* While
working at Sakha, Talaat completed his MSc in Agricultural Genetics from Ain

Shams, writing a thesis on resistance to leaf rust in wheat.
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In 1966, Talaat received a Rockefeller Foundation scholarship to study for his PhD
in the US at North Dakota State University. His research was on hybrid wheat.
This was a topical issue at this time. Breeders around the world were keen to
exploit heterosis (hybrid vigor) in wheat as they had done in other crops like
maize. But wheat’s propensity to self-fertilize (its flowers have both male and
female parts) presented a problem for breeders seeking to cross two pure wheat
lines to produce a hybrid. Much research was therefore devoted to various
techniques through which some wheat plants could be rendered sterile, to prevent
this self-fertilization from taking place, and then restored, to ensure that offspring
would be able to reproduce. Talaat’s research looked at the latter part of this
challenge — the genes through which fertility could be restored once the hybrid
was produced.22 North Dakota was not necessarily the best place in which to
conduct this research, since as Talaat’s advisor explained, “its sterility-favoring
environment often masks the expression of fertility restorer genes.”23 So Talaat
also grew some of his research in Mexico. He completed his PhD in 1969 and on
the way home, broke his trip in the UK and the Netherlands, to visit and discuss
his results with scientists in plant breeding institutes at Cambridge and

Wageningen.24 Back in Egypt, he returned to work at the Sakha Station.

The second example is Abdel Salam Gomaa, who came to be known in Egypt as
“The Father of Wheat” (abu al-gamh).25 Born in 1935 in Mansoura, Egypt, Gomaa
graduated with a BA from Alexandria University in 1956. After graduation, he
worked as a wheat breeder at the Giza Agricultural Station (with a year-long
secondment to the Syrian government as a wheat breeder in 1961). He
participated in breeding wheat varieties for Egypt, such as Giza 155.2¢ He
completed a MSc (in 1964) in Genetics at Ain Shams University, studying the
inheritance of leaf rust resistance in wheat crosses. In 1962, the year after Talaat,
he attended the wheat training program in Mexico. There he, too, excelled.
Borlaug commented that he was among the better of the trainees and that he has
“good motivation.”?” The deputy of director of CIMMYT judged that Gomaa was
“excellent Ph.D. ‘Timber’.”28 In 1969, Gomaa received a Rockefeller Foundation
fellowship to study for a PhD in the US. After some confusion about the
admissions process to several universities, he, too, ended up at North Dakota

State.29 Gomaa’s research, also, was focused on developing an improved system



for producing hybrid wheat.3° After completing his PhD, he returned to Egypt in

1973, where he continued to work on wheat breeding.

These two scientists’ research on hybrid wheat did not ultimately lead to hybrid
wheat programs in Egypt.3* Indeed while there have been hybrid wheat programs
operating in a number of countries for decades, to date hybrid systems have
remained impractical and difficult to use. Only a very small fraction of the total
area sown with wheat is sown with hybrids.32 Yet the expertise Talaat and Gomaa
developed over the course of their doctoral studies no doubt informed their

subsequent work on Egypt’s wheat breeding program.

The translation of this knowledge back home was not always, however, seamless.
In some cases, these experts’ newfound knowledge generated conflicts with
higher-level bureaucrats within the wheat-breeding program. When Talaat
returned from his training in Mexico in 1961, for example, he brought with him
seeds of some Mexican dwarf varieties and started incorporating them in his
breeding efforts.33 But this proved to be controversial. These so-called “Mexican
dwarfs” were short-statured varieties developed in Mexico from germplasm
(Norin 10) originally sourced in Japan and further developed in the US. 34
Scientists associated with the Rockefeller Foundation saw these varieties as the
way to unlock Egypt’s potential. When Charles Krull, a wheat breeder from
CIMMYT, visited Egypt in 1965, he commented on the “great opportunity” he saw.
He wrote that he could see Egypt doubling its wheat production in 5 years, as had
been done in Pakistan. “What is needed,” he wrote, “is the right people in the right
places who decide that they are going to do the same sort of thing.” He went on to
clarify what the “right” thing would be. “I am quite sure that using the [dwarf]
variety we call 8156 here, that is being multiplied under the name Mexipak in
Pakistan, could do exactly the same thing in Egypt that it is doing presently in

Pakistan.”s5

One reason why foreign experts judged these dwarf varieties to be vital was
because of the problem of lodging (plants falling over because their stems are
unable to support the weight of the grain). During Krull’s visit, for example, he

made a day trip from Cairo to the Sakha research station. Passing through the

6 RAC RESEARCH REPORTS



“rich Nile delta” Krull observed, “the majority of the wheat fields seen between

Cairo and Sakha had considerable lodging.”s

Lodging was a particular concern given that with increasing fertilizer applications,
which these scientists were advocating, the crop’s head would only become
heavier. As Krull described, “None of the present varieties including Giza 155 have
adequate straw strength for even the presently used fertilizer levels and the
situation will rapidly deteriorate as fertilizer applications are increased. It is
essential that this be done, or wheat will not be able to retain its present place in
U.A.R. agriculture.”s” The available varieties were thus limited because they
constrained fertilizer applications. As Krull elaborated, “Farmers are already
accustomed to using some chemical fertilizer with wheat and would undoubtedly
begin using much more if stronger strawed varieties were available.”s8 Borlaug
noted something similar. Egyptian breeders, he said, were “told that they could
not fertilize with more than 50 pounds of nitrogen. Why? ... Because above 50
pounds of nitrogen, all of their own breeding material is flat on its back on the
ground, lodged, and no matter how much more fertilizer, no matter what you do
to the crop from there on out, you get no additional yield.”39 The dwarf varieties
would solve this problem, allowing farmers to use much more fertilizer and obtain
higher yields. As Borlaug noted, “These small wheats — short ones — could be
fertilized 100 pounds, 120 pounds, 130 pounds and still pay big dividends with
the yield going up progressively as a result of this.” 4 Krull voiced a similar
perspective: “The Mexican dwarfs are in general well adapted in the UAR. Their

straw strength is definitely what is needed in the breeding program now.”4

But some Egyptian bureaucrats were wary of these dwarf Mexican varieties.
Indeed, at one stage, the Minister of Agriculture proposed converting all the wheat
in Egypt to a locally developed variety, Giza 155.42 What was the reason for this
resistance? At root, first, was a contrasting way of seeing the wheat plant. To a
scientist like Borlaug, the grain was the central focus of breeding efforts.
Recounting what happens if you plant wheat too close together in poor
agricultural conditions, he remarked “you’ll just get straw. They say it goes to
straw.” 43 In other words, to him, straw epitomized failure. But in Egypt, where
the straw is an important fodder source, the perspective was different. Egyptian

agriculturalists saw wheat not just in terms of its grain but also its stalk, thus



valuing tall varieties regardless of their grain yields. This value was not just
cultural but also economic. In fact, at times wheat straw has actually been worth
as much or even more than the grain in Egypt. 44 While foreign scientists
countered that dwarfs could produce as much straw as tall varieties because of
their increased tillering, and possibly even more with higher fertilizer rates, 45the

perception that smaller varieties would have less straw was persistent.

But there was also more going on. Take, for instance, the resistance expressed by
Said Dessouki, who was Head of the Wheat Section at the Ministry of Agriculture.
Dessouki, too, had trained in the US (receiving his PhD from the University of
Minnesota). He questioned whether the Mexican varieties would actually yield
more than local varieties, like Giza 155.4¢ Furthermore, one foreign specialists
stationed in Egypt suggested that Dessouki was wary of Mexican varieties “since
the dwarfs are not of Egyptian origin.”+7 As another foundation officer noted after
his visit, “Egyptian workers are extremely proud of their varieties, ones which they
have bred for high yield and for resistance to rust diseases.” He called this the
“cult of the variety.”48 That these breeders should feel a sense of pride in the fruits
of their labor is not altogether surprising. Other work has indicated how breeders

often develop a relationship with their varieties.49

Nor was this resistance from higher-level bureaucrats a surprise to the foreign
wheat breeders. In his oral history, Borlaug commented how “One of the biggest
roadblocks to progress...is the scientists who control the programs and control
policy” who are “ultra-conservative.” He saw them as being often concerned about
losing control to scientists trained overseas and also fearful and even jealous of
them. 5° Thus, part of being a good breeder, Borlaug said, was learning how to
“become a bull fighter and try to evade as much as possible all of the bureaucrats
that are knocking you down and tripping you up and poking your mouth full of
paper when you’ve got so darn much work to do that you can do only half of what
you want to do in the first place.”s* Such obstacles were particularly pronounced,
Borlaug thought, when working in an area that is a center of origin of a plant.
“When you deal with trying to transform an agriculture in the region of origin of
the crop plant,” Borlaug noted, “you need to be a better showman than when you

are introducing a change in culture into an introduced crop.” This, he said, was
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another reason why he advocated for high fertilizer use in Egypt and other Near
Eastern countries from the outset — in order to make sure there was a clear yields

advantage.

You have to deal with attitudes like — well, we’ve survived on it
like it is for all these thousands of years, let’s not rock the boat
too much. I want the difference in yield to be so big that
everything they’ve believed in — that has been basic to their very
survival — comes down in shambles all around them.52

In the face of the skepticism among some of these higher level officials, foreign
experts thought the solution would be to bring these higher level officials to
Mexico. We need to “retrain Dessouki,” one stated.53 Another commented of
Dessouki that “if he can see what they are doing for Mexican agriculture he would
be more receptive to let the young men trained in Mexico make use of the dwarf
lines.” 54 Charles Krull had the same opinion after his visit to Egypt. After
commenting on how there had only been limited work with dwarf Mexican
material in Egypt, he noted in his trip diary, “It would seem advisable to bring
Dessouki and probably Hak (Director of Plant Pathology, also closely involved in
the wheat breeding program and also with a PhD from the University of
Minnesota) to Sonora next year for a month or so to give them a chance to see
first-hand what is needed.” 55 He elaborated, “Such visits give us a good
opportunity to influence the orientation of their programs by showing them
(rather than just telling them) some of the things that have worked well in our

wheat programs.”s6

Based on these recommendations, the Rockefeller Foundation paid for Hak and
Dessouki to take a two-month long trip in 1967 to visit wheat research stations in
Mexico, the US, Canada, and Sweden. By some accounts, this was a great success.
Stakman recalls meeting with Hak and Dessouki after their visit to Mexico, on
their way home, and said “they were tremendously enthusiastic about what they
had seen and about the possibilities of capitalizing on some of the potential values
that they have seen in these programs.”s” The Egyptians were keen, he said, “to
get into the streams of international flow of improved materials” — including those
coming from CIMMYT.58 Sure enough, the following year, in 1968, a program of

“extensive exchange of wheat material” between Egypt and CIMMYT began.5° In



a 1969 conference, Dessouki heralded a “new era in wheat breeding” referring to
a “number of promising dwarf lines.”¢° Over the following decades, Egyptian
breeders worked to incorporate these dwarf lines into their crossing program and
released a series of high-yielding dwarf varieties. As I discuss in the next section,
part of what made these changes possible was the breeders’ increasing access to

new forms of germplasm within Egypt.

Seeds

A survey of wheat-producing developing countries in the early 2000s found that
64 percent of the land was cultivated with wheat varieties containing CIMMYT-
related germplasm.®* But how did this material make its way around the world?

How did it arrive in Egypt and become part of what Egypt’s wheat is today?¢2

The first mode of circulation was in the luggage of breeders as they traveled
around the world. Participants in the Mexican training program took back with
them to their home countries, not only their knowledge, but also “a great mass of
material” — a variety of seeds for them to experiment with on their own research
stations.®3 All trainees were allowed to select 10g samples of seed from any of the
Mexican breeding plots that they were interested in.%4 As noted above, this was
the mechanism by which the controversial Mexican dwarf varieties arrived in
Egypt — Talaat brought some home with him after he completed the course in
Mexico. In addition, at the end of his doctoral program in the US, Talaat traveled

to Mexico, once again to help prepare seed materials for use in Egypt.®5

The second mode was through shipment, either by boat or plane, on request.
CIMMYT’s approach has been to make seed freely available to those who ask for
it.°¢ However this transportation of seeds has not always been straightforward. An
interesting account by Borlaug of one particular transfer of seeds to South Asia is
illustrative of some of the challenges of shipping seed around the world. In 1965,
a freighter carrying 600 tons of seed for Pakistan and India set sail from Mexico
just four days before the Pakistan-Indian war broke out. A number of delays

ensued. When the seed finally arrived and could be planted, its germination rate
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was poor. Further investigation revealed that the seed had been treated with three

times as much disinfectant than was recommended before leaving Mexico.67

The third mode of disbursement was via the international yield nurseries. In 1961-
2, Abdul-Hafiz of the FAO and Borlaug organized the first Near East-American
Spring Wheat Yield Nurseries. The idea of these nurseries was to plant the same
package of seeds in different locations and compare yields and other criteria in
the contrasting sites.®8 This nursery included all the main commercial varieties of
the Near East as well as Mexican and Colombian varieties, which they knew to
have flexibility and adaptability. They also included one or two less well-adapted
varieties from Canada and the US as a point of comparison.® Judged to be a
success, the program was expanded into an international yield nursery. Scientists
working at CIMMYT dispatched sets of seed, each comprising 25 (and later 50)
varieties to 70 breeding stations around the world. These were referred to as
“nurseries” (i.e. the nursery was the set of seed not the location in which it was
planted). If any wheat breeder around the world submitted 50g of seed, CIMMYT
agreed to multiply the seed in Mexico and include it in the nursery. This allowed
the breeder to immediately get a large volume of data on that variety’s success
around the world, which could be helpful in deciding whether to multiply the line.
70 Reproducing this seed, measuring it out, and labeling seed envelopes took a
considerable amount of work; analyzing the data that came back from the
experimental plantings around the world was even more time consuming.” Yet
this was not only a way of distributing germplasm, but also of maintaining the
network of Mexican-trained wheat breeders — described by Stakman as “alumni
of the School of Wheat Apostles” — around the world. The international nurseries
were, Stakman said, “one way of keeping up their zeal and strengthening their
faith that even if they haven’t got too good facilities now, they may get better ones

in the future.”72

Notably, however, this was not just a one-way transfer of seeds from Mexico to
the Egypt and the Near East. Near Eastern seeds crossed with Mexican varieties,
and with materials from Europe and Latin America, were also disseminated
around the world.”3 In addition, there was an active exchange of seeds within the

region, for instance between Egypt and Turkey.74
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As the seeds moved across borders and breeders incorporated them into their
national breeding programs, their names shifted. Different research programs
have different naming conventions. Take, for example, the red-seeded strain of
wheat that came from a particular cross and was known as Super X in Mexico. In
1967, Borlaug noted that he had tried several times to get this variety “baptized”
(ie. its name changed) but “all of the built-in jealousies in government have not
permitted this to happen.”’s Thus, the seed left Mexico as Super X. Arriving in
India, wheat breeders renamed the variety PV18 (Punjab, variety 18); in Pakistan,
they renamed it Indus 66 (after the river). A white-seeded strain of the same
wheat cross, called Siete Cerros in Mexico (meaning seven hills) was transported
overseas under the name S-227. In India, it was renamed Kalyan 227 (Punjabi
name for “freedom from hunger”), although it remained known as S-227 in other
parts of India. In Pakistan, it was known as Mexipak 65 (from the names of the
two countries).”® Krull, who was working out of Pakistan, noted how in India
breeders were multiplying that variety (Mexipak) under the name S-227. He
added, “This variety will probably have at least half a dozen names at the rate it’s
going...It’s all essentially the same variety. Some of them are repurifications and
reselections, but it’s essentially the same thing.”7” In Egypt, the typical practice
has been to name varieties after the research stations in which they are developed

(Giza or Sakha) followed by a number.

This renaming had occasionally led to some confusion. In a letter from J. Prescott,
a wheat pathologist based in Turkey to a pathologist in Egypt, he commented that
when looking through the results from one of their nurseries, he noticed a mistake
regarding an entry listed as “Bluebird #4, 1I-23584-203M-0Y-20L.” Prescott
wrote, “Bluebird #4 has been renamed as Cajeme 71”. The pedigree of this variety
is “II-23584-26Y-2M-3Y-2M-0Y.” He noted that perhaps Kamel had only used “a
selection of Bb#4 and not the original line” but that he wanted to let him know
this just for his information.”® On other occasions, the names stayed the same but
pronunciation changed. In a discussion of the variety Penjamo, for instance,

Borlaug commented how the Pakistanis:

...say Pen-jah-mo. This gets to be a real corruption. When the
Mexicans hear these Pakistanis and Indians coming over and
calling Penjamo, which is the name of a little town in the old
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central part of Mexico, when they hear them calling it Pen-jah-
mo, they almost have a stroke. It’s so curious now to hear
Narvaez over there in Pakistan talking about Pen-jah-mo. A real
Mexican distorting and corrupting a good Mexican name. I have
nothing against it, but it’s a curious insight into how this
labeling gets twisted a bit.79

Names mattered. They had a symbolic role. They could, for instance, be used to
honor a breeder, as in the Miramar variety developed in Colombia, which means
“look at the sea” but was actually named to honor an old-time Colombian wheat
breeder, Miranda Martinez.8° There was also an element of national identity in
the naming of varieties. One foundation officer after visiting Egypt noted, for
instance, “It is not likely that the Egyptians will accept foreign varieties of wheat
bearing foreign designations, however much more they may yield than local
varieties. If Egypt is to advance on the basis of better varieties of wheat, such

varieties will have to come up through local programs and local names.”8:

Conclusion

This discussion demonstrates how the making of Egypt’s wheat has been tied to
transnational circulations of expertise and seeds. These flows of knowledge and
germplasm must be placed in a broader political context. The period in question
— the 1960s and 1970s — was a time of turbulent relations between the US and
Egypt. In the late 1950s, after the Suez crisis, Egypt was not very interested in
having many foreign experts, especially from the US or England. This eased in the
early 1960s, though, with an increasing openness from Egypt to foreign expertise
— hence the reason why a number of Rockefeller Foundation officers visited Egypt
at this time.82 Still some tensions remained. In 1968, in a discussion over whether
the Rockefeller Foundation might be able to further support research on wheat in
Egypt as requested by Talaat, the foundation officer explained “at the moment the
relationships of the US and Egypt were such that it would be difficult for the
Rockefeller Foundation to be further involved.”83 In correspondence over Gomaa
as a potential scholarship recipient, a foundation officer noted, “there may be

opposition here to a scholarship to a UAR national, given the civil situation.”84
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Borlaug responded with his endorsement of Gomaa noting that he is “apolitical,

and a very conscientious worker”ss

Finally, this work on wheat has to be understood in the context of wheat trade
between the US and Egypt. In 1966, the US cut off the supply of highly-subsidized
wheat to Egypt, which it had been exporting to Egypt since 1954. In an interesting
take on this, a foundation officer circulated an article from the New York Times
about the pending US cut of sale of wheat to Cairo, along with a memo noting that
“the world grain situation is tightening up” and that more countries would be
having to “take even more seriously programs to speed grain production at least
to a point of self-sufficiency.”s¢ Thus so long as the American wheat grain was not
flowing, all the more reason for the seed — either materially or in terms of related

expertise — to keep flowing.
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