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MAIZE, SORGHUM AND CENTER DEVELOPMENT PROGRAMS
by
Ralph E. Finkner

Professor of Agronomy and Superintendent

Sorghum Program

Sorghum is the fourth most important cereal produced in Egypt. It is an

important source of food, feed (grain, fodder and stover), and industrial
raw material. Statistics show that sorghum grain yields per unit of area
in Egypt are among the highest of any nation in the world. These statis-
tics, however, need to be digested with caution as all of Egypt's sorghum

production is under irrigated conditions.

Grain sorghum was included iun the Egyptian Major Cereals Improvement Proj-
ect. This project was initiated to address problem arcas, which limited
grain production in maize, wheat, sorghum and barley. EMCIP was to address
these problems and to organize an effective research-extension team to dis-
perse new technology and material to the farmers to effect a 25 percent

yleld iucrease in the cight governorates served by the project.

The major sorghum production areas are in middle and upper Egypt. The ma-
jority of the research work is conducted at the Shandaweel Station with

additional investigation carried out at Nubaria and Giza.

During my TDY assignment, I was asked to review the sorghum research proj-
ect and make rccommendations. My ceneral observation is that the breeding,
testing and seed increase programs are satisfactory to good. The newly
released open-pollinated variety, Giza 15, appears to be an excellant choice
for all farmers who wish to grow'a tall variety. In visiting with several
professionals, I could not get a completely clear picture as to the future
status of tall sorghum varieties. The breeding and improvemeuz program of
the future depenﬁs, to a great extent, on how we view the futuire needs of

the Egyptian sorghum producers.

In my opinion, as I look at the hazy crystal ball, 1 see tall varieties
giving way to intermediate tall hybrids. As a general rule, tall plants

yield more than short plants and this has been verified by many researchers



and is well documented in the literature. However, intermediate or 2-dwarf
hybrids planted at a denser population may well yield as much grain as tall
varieties. (This needs to be verified by research.) The shorter hybrids
planted at the higher population will have finer stems and more leaves per
unit area and, therefore, will be much more valuable for animal feed than

the tall varieties.

Perhaps a research economic study and a survey of the farmers' needs and
preferences for sorghum types (tall vs intermediate) would help clarify this
plcture. Dr. Deuson indicated to me that he would be willing to undertake

such a study.

As 1 see the overall picture, I would make the following suggestions. I be-
Iieve Giza 15 is an excellent tall sorghum variety and that it will serve

the growers well for the next five to eight years. The breeding program also
has several new selections that may be even better but this has not yet been
verified by replicated tests over years and locations. It would seem to me
that, in the future, less cffort and resources should ve spent in the tall
sorghum improvement program and more resources channeled to develop inter-
mediate tall hybrids. The tall sorghum program should be reduced in total
effort to 20 percent and decreased yearly until it is nearly phased out.

Some of the effort ererted should be for identifying R-lines (pollen re-

storers) which could be used in a hybrid program.

The intermediate tall sorghum program should be increased in scope and in-
tensity. Selection should be applied for both long-large heads and compact-
club types. The long-large, somewhat lax, head type may be slightly more
bird resic’ant than the compact head. 1 believe 50 percent of the available

resources should be applied to this program.

This program should be designed so that 20 to 25 percent of the time will be
used to develop A- and B-lines (cytoplasmic male steriles and sterile main-
tainer lines). Another 5 to 10 percent should be spent in R~line (pollen
restorer) development. The remainder of the time should be spent in popula-
tion anc¢ variety development. Such a program has as its final goal the
production of hybrid seed. Male sterile lines (A-Lines) developed from this
program could be crossed with tall lines that would produce tall hybrids

and crossed with intermediate or short R-lines to produce intermediate tall

hybrids.
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The remainder of the time (30 percent) should be devoted to tha development
of short (3-dwarf) lines and hybrids. At least 15 percent of this time
should be spent in A- and B-line development and at least five percent in
R-line development at the J-dwarf level types. Good 3-dwarf A—liﬁes can be
crossed with intermediate (2-dwarf types) or tall to obtain intermediate or

tall hybrids and 3-dwarf R-1ines to ecbtain combined height hybrids,

Most plant breeding programs look for various techniques to speed up their
programs by producing two or threc generations a year. Specles that are
photosensitive and thermal sensitive are pioducad in greenhouses under arti-
ficial lights or in other locations where these environmental conditions are
favorable for floral induction. It seems to me that Egypt has an excellent
climate for producing two generations of sorghum per year. Therefore, 1
would recommend that 20 of the best lines of sorghum be selected in the fall
at Shandaweel. Each line should be selected with a definite purpose in mind.
Sufficient seed (100-~-200 kernels) of each line should be harvested, threshed
and shipped to Giza for planting. A 20 meter long row should be planted of
each line and the plants spaced 20-25 centimeters apart within the row. The
short days (long nights) will tend to shorten the height of the plants and
speed up flowering. This should be ideal for hand emasculation and crossing.
Insect control should be carried out weekly by spraying the plants with a
relatively safe insecticide like the new pyrethrum (Warning: read and follow
label instructions). The crossing block should be sprayed every ‘reek re-

gardless of the insect pepulatior.,

Obtained Fl seed should be sent to an Fl nursery at Shandaweel to nroduce

F2 seed. Under good growing conditions, one healthy Fl plant should produce
200 to 1000 F2 seeds which is probably more than the plant breeder can ade-
quately evaluate. 1If backcrosses are needed, some F2 seeds could be re-

turned to Giza the following fall and again entered in the crossing program.

The on~the-farm trials and demonstration plots are good and very helpful
information should be forthcoming. The leaf disease nursery at Nubaria alsq
was working very well and good selections and data should be available {rom

these tests.

In general, the sorghum breeding program is progressing very well. However,
I believe the sorghum breeders arc well educated, well trained, and the time

1s right to move into more sophisticated techniques of producing hybrids.
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The yield increases from heterotic effects of hybrid maize and sorghum are

well documented thronghout the world.

Once a good variety or hybrid has been produced, many problems can arise
in maintaining the purity of these cultivars during seed increases. This
is one area that needs constanc attention. Breeder's and foundation seed
fields mast be continually rogued before pollination and great care needs
to be taken during harvesting, threshing and cleaning procedures. The
plant breeder should take a special interest in the production of breeder's
and foundation seed. He should inspect these fields several times before
pollination and the uniformity and purity should meet his approval. Win-
ter "grow-outs'" of selected seed samples would be another check as to the
uniformity and purity of the seed produced during the summer. The plant
breeders and seed producers should take pride in producing the best varie-

ties that are available.

Maize Program

Maize is the major summer cereal crop produced in Egypt and is grown through-
ou. the country. The Delta is the major producing area where approximately

75 percent of the 2 million feddans of maize are planted.

Many of the malze trials were harvested when I arrived the last week in
September. However, I visited research maize programs at R/E centers at
Sids, Mallawf Shandaweel, Sakha and Cemméiza and several on-farm tests. I
visited with several maize breeders and observed some of the harvest at

Sakha,

Egypt is fortunate that it has a group of well trained, competent scien-

tists and knowledgeable administrators on the EMCIP programs. The maize

section has many of these people and they are conducting a good maize im-
provement program. It is well documented that late wilt caused by

Cehpalosporium maydis is currently the most serfous disease of maize in

Egypt. Top priority has been given to developing composites and inbred
lines that are resisfant to this disease. I certainly concur with this
approach and, hopefully, better and quicker methods can be developed to
test plant resistance to late wilt. I observed a diallel test-cross trial

between resistant, intermediate and susceptible lines. It was not possible

to determine the mode of inheritance for resistance or susceptibility to
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this disease from this field observation., However, several crosses of re-
.6istant x resistant and resistant x intermediate showed good resistance to

this disease.

The population improvement program, using late wilt disease nursery selec-~
tions and S1 progeny trials, appears to be a sound approach. The variety
Giza 2 certainly appears to be a suitable and productive variety for the’
Egyptian farmer for the next several years. Double cross 201 and a produc-
tion field of double cross 202 were observed and appeared as good or better
than Giza 2. However, the most outstanding material observed were single
crosses A-8, A-9 and A-10. Single cross A-9 was observed in a demonstration
nlot north of Mallawi. It was outstanding in uniformity, stund, and over-
all appearance. 1In the yield test at Sakha, single cross A-8 and A-10 had

excellent ears.

I belicve the time has come to put more resources and time into developing
hybrid maize for Egypt. Population improvement and composite breeding is
just one step toward hybrid development. Yield.increases by the use of the
heterotic effects of hybrid- is well documented for maize in many countries.
Although Egypt has many microclimates, compared to many countries, it has a
rather uniform environment. With the development of highly resistant late
wilt lines, stable, high yilelding hybrids appear to have a high probability

of success.

At Sakha, I saw several experime.r< Lliat will show excess variability in the
statistical analysis because of soil problems. 1If computers are available,
I would highly recommend that the researchers design their experiments
utilizing some type of lattice design. These designs are helpful when
trouble spots occur in that the yields can be adjusted to allow for the var-

iations. ,

In most breeding programs, the researchers try to speed up generations by
using greenhouses aﬁd/or winter nurseries. The climate in Egypt is such
that two breeding nurseries par yaar is certainly feasible and should be en-
couraged. The more generations the breeders can evaluate, the greater is

the probability for success.

I visited the Pioneer fall crossing nursery and was certainly impressed with

their work and the overall farm appearance (very few weeds and excellent
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plant growth). Tt seems to me the time is right to encourage international
seed companies to develop and sell their seeds to the Egyptian farmer. Re-
liable seed companies and ARC scientists should cooperate and develop a

good working rapport. 1n such a cooperative atmosphere, everyone profits,
especially the producers and consumers. I agree that material should be
thoroughly tested before it 1s allowed to be sold (the present three year
testing program is adequate), However, reliable international seed companies
should be given all the scientific and political help ‘and cooperation pos-
sible. The program as outlined on pages 37 to 39 of the, "PLAN OF WORK,"
EMCIP publication No. 36 is an excellent approach for working with seed

companies.

I visited several on-farm trials and demonstration plots of maize. The
tests I reviewed werc yenerally well cared for and should produce valuable
information. I was Lold that the test involving minimum tillage and plant
density was requested by the producer. This is an excellent example of

the researchers listening to the producer and trying to solve his problems.

Research/Extension Center Development

Dr. Shehata requested that I obse:rve the varicus R/E Centers and give my opin-
ion as to their fundamenval development. I have several suggestions for his

consideration:

1. Give the EMCIP Center Director more flexibility to make decisions.
Communications between Ciza and the various centers are sometimes
difficult and often delays occur because of the lack of quick com-
munications. Therefore. I would suggest that the amount of money
the EMCIP Center Director can spend without Giza approval be

raised considerably.

2, If the research and extension centers are going to be truly cen-—
ters of information for two to four governorates, the facilities
need to be upgraded. Each center needs a conference room where
211 the extension agents, researchers and administrators can
have meetings, seminars and training sessions. I believe the
conference rooms should be part of an over:il yuesthouse complex.
These guesthouses should be large enough to house the off-center

personnel when two or three day training sessions are conducted.
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1 visualize these centers as being somewhat autonomous, each

serving the clientele of their area. However, many of the

. technical programs will have to be cooperative ventures be-

tween centers, under the guidance of the Giza headquarters.

1 would alc. suggest that new housing (flats) be constructed
on these sites. These centers should have good housing fa-
cilities so that personnel will be proud to be stationed on

a center. With good facilities and an excellent staff of re-
search and extension personnel to serve the producers of the
arca, these centers could beome che pride and knowledge

source of each area.

The EMCIP centers are new "per se" and much planning has gone
into the development of the research land (leveling, irriga-
tion systems, etc.). On certain centers, poor scil conditions
still exist. These areas have been mapped so they can be ex-
cluded from research plots. After the land has been leveled
and irrigation and drainage systems installed, a great amount
of attention should be given to total full-season wced control.
End of season nonweed control may not greatly affect the re-
sults of the presently grown crop but if allowed to go to seed,

the effect on the following crop can be disastrous.

The EMCIP Center's Directors need to be convinced and then they
should encourage all researchers to mechanize their research
plots as fully as possible. The time is right to mechanize

the planting and harvesting of most research tests. Some
additional machiiery will be needed but much can be accomp-
lished with what is available. It may take some time to
ccuvince researchers that the results obtained mechanically

are as accurate as those taken by hand. Research tests need

to be designed to test the validity of hand research results

vs mechanical research results.

I would also suggest that EMCIP give consideration to repair-
ing (new fixtures, plumbing and wiring), painting, and updating
all labs at the R/E Centers. These repairs are badly needed,
and a new look would help the morale of all personnel on the

station until new facilities are available.
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€. The road tn Gemmeiza (last few kilometers) should be graded

and maintained to a better degree than it has been.

The recommendations presented herein are based purely on my professional

knowledge and experiences. The suggestions made are in no way intended to
criticize or otherwise cast any doubt on the atilities of others. I trust
that some of the suggestions will find some degree of acceptance, howeﬁer,

they are certainly open for scrutiny, criticism and discussion as any other
critique.
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Dr. Shehata asked that 1 submit some names of professional maize and sorghum
IDY researchers that 1 thought might give meaningful assistance to the re-
search program. Most of the men I have listed have good raesearch programs

and probably will not want to leave for over three to six weeks at a time:

Crop Sgecialtx

1. Dpr. L., 1. varrah White Maize General Breeding
Dept. of Agronomy
University of Missouri
Columbia, MO 65211
Fhone: 314-882-2801

2. Dr. 5. A. Eberhart Maize and Population
Funk Seed International, 1Inc, Sorghum Improvement
Box 2911

Bloonington, IL 61701
Phone: 309-828-8211

3. Dr. C. 0. Gardner Maize and Population
University of Nebraska Sorghum Improvement
Kein Hall :

Lincoln, NE 68583
Phone: 402-472-1555

4. Dr., Frank Loeffel Maize General Breeding
North American Plant Breeders
Brookaton, IN 47923
Phone: 317-563-3111

3. Dr. M. S. Zuber Maize Stalk Quality
Dept. of Agronomy
University of Missouri
Columbia, MO 65211
Phone: 314-882-2801

6. Dr. L. R. House Sorghum General Breeding
International Crop Research
Institute for Semi-Arid Tropics
ICRISAT Patancheru P.O.
Andhra Pradesh 502 324, India
7. Dr. P. T. Nordquist Sorghum General Breeding
Agricultural Experiment Station
Box 429
North Platte, NE 69101
Phone: 308-532-3611

8. Dr. 0. T. Rosenow Sorghum General Breeding
Texas A&M Kesearch and
Extension Center
RFD {3
Lubbock, TX 76401
Phone: 806-746-6101



10.

11.

Dr. Orrin J. Webster
Dept. of Plant Science
College of Agriculture, Bldg 36
University of Arizona
Tucson, AZ 85721
Phone: 602-626-1945

Dr, D. E. Weibel

Agronomy Dept.

Oklahoma Stzte University

Stillwater, OK 74078
Phone: 4U5-624-6425

Dr. Greg Hinze

c/o Kelley Bean Co.

Box 83

Scottsbluff, NE 69361
Phone: 308-247-2101

- 10 -

Sorghum

Sorghum

Sorghum
and Beans

General Breeding

General Breeding

General Breeding
and Agronomy

If in the future I can be of any meaningful assistance, I would be pleased

to return for three to six weeks at a time.

The best time periods for me

would be in June-July, October-November, and perhaps February-March.

If I can be of any assistance in contacting any of the above listed scien-

tists or other persons, please feel free to call on me.



-11 - . .
\ :\_:_....;L.;J\u_,mj\d:;nls’. AP | L,{)_:a.l\i;‘:/_f_ll
3 EGYPTIAK MAJOR CEREALS IMPROVEMENT PROJLCT

MEMORANDUM

EMCIP

Date : October 19, 1982,

™ : All EMCIY Staff
i~
iy T A
FROM : M. Finkoner, THY ‘ﬁ=§>/ ﬁ Ll £y,
1
g
SUBJECT : Seminar on Plant Breeding.

I will present a seminar on:
(1) Breeding Sorghum ‘
(2) Breeding Aphid Resistance in Wheat.

I plan to show you slides from the Clovis Research

Station in New Mexico to illustrate the Breeding Programs.

Place: EMCIP Library

Day and Time: Saturday, October 23, 1982 At 10:00 AM

All are welcome to attend the seminar.
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Comments on the Egyptian Soybean

Research Program

Edgar E. Hartﬁig
TDY - Technical Report
September, 1982
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Ir.troduction

Dr. Edgar E. Hartwip visited Egypt from August 31 through September
11, 1982. -During his stay he visited the Sids, Bahteem, Sakha, Nubaria,
and Giza research stations to observe rhe soybean field experiments at
these sites. Tn the following text Dr. Hartwig presents hls observations

and sugge.,tions for improving the current soybean program in Egypt.



COMMENTS ON THE EGYPTIAN SOVBEAN RESEARCH PROGRAM

Soybeans are a legume and as su:h w'll produce their own nitrogen
if proper strains of Rhizobium are present in the soil to permit nodules
to develop. I do not consider it postihle to have an efflcient soybean
production program bascd upon a nitrogen fertilization program., Nelther
do I have full confidence in research results from plots in which
nitrogen was provided and no nodulos were present. Limited studies
conducted in Egypt show yields at least 507 higher from well nodulated
plots than from uninoculated plots which received 216 kg N/ha. Adding
additional N to the nodulated plots showed no yield response. Adding
N is a needless expense. In fact, well nodulated soyberans grown without
N fertilizer application in other parts of the world leave a residual

of approximately 35 kg N/ha for a succeeding grain crop.

In the varietal evalutation and cultural studies which I saw at
several research stations, all N fertilizer had been added early in the
season. Thus, res 'lts obtained will always be biased to favor short

season varietles, and possibly also higher density plant populations.

It has been adequately demonstrated that good nodulation can be
established when high quality inoculum imported from the U.S. is used.
Therefore I strongly urpe that for all future rescarch studies soybean
inoculum be imported and properly applied. Any plots not well nodulated

should be destroyed unless non-nodulation was a part of the experiment.

The farmer should also be encouraged to grow nodulated soybean. If
high quality inoculum cannot be produced locally in sufficient quantities,

an attempt should be made to establish Rhizobium japonicum in a portion of

the field so he may usc soil from this area to Inoculate other fields. The
rhizobia will live in the soil for many years. Therefore the care taken

the first year of planting is very important.

1 encourage making a strong effort to get a portion of each research

farm infested with effective strains of Rhizobium japonicum. However,

once this is accomplished, plantings may be made without requiring

inoculation with Rhizobium.

Soybeans are a summer crop. They should fit in well with a wheat
production program. Each crop can fully utilize the land during a season
not needed by the other. Furthermore, a well nodulated soybean crop

leaves a supply of nitrogen which can be utilized by the wheat crop.
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A minimum tillage program should be possible with a wheat/soybean
rotation. I suggest that a minimum of 2 ha. be assigned at the major
research farms to study such a program over a 5 yecar peried. Three
soybean maturity proups are suggested which might inculde "Crawford"
(Group iV), "lorrest" (Group V) and an insect resistant selection of

Group VII.

The varietal testing program primarily fnclodes varieties adapted
to more northern latitudes of the U.S. Many of these evaluation plots
are planted in April. On the basis of wmy observations in the U.S.,
maize could better utilize this land, and soybeans ecould make better
utilization of land than maize following wheat when planted in late

May or carly June.

I sce no need for evaluating varieties of Group II or earlier
maturity in May or .June plantings. Neither do T sece a need for evaluat-
ing varievies of Group V or later maturity in April plantings. Most
Egyptian farmers' fields and in all research plots there was 40 to 60 cm
inter-row spacing.  With nodulation established, 1 suggest including
a4 90 cm rov treatment for Tater maturity varieties., Tf there is no
yvielddifference between Y0 and 60 cm row trewa.aents then the wider
row spacing may be recommended which will reduce labor costs during

field preparation.

The very carly varieties may have a possible use in February or
March plantings using high plant populations if land is available for
planting at that time. These could be followed by a later maturity

varlety as a summer crop, or some other summer crop such as sorghum-sudan,

No need is seen for the very late varieties (maturity Groups VIII,
IX, or X) unless a system for July orearly August plantings is possible

with certain rotations in the extreme south,

We find that early maturity varieties (maturity Groups III and IV)
grown at thls latitude produce seed of poorer quality then later matu-
rity varieties. As a part of the varilety evaluation program I suggest
checking germination after harvest and also May 10 and June 10 the
following year before planting. Perhaps germination tests could be
conducted with and without a fungiclide. Weed development within plots

of varleties should be observed. Late maturity varleties give better
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shading of the ground and better suppression of weeds. In a wheat/
soybean system it may be necessary to tili the soill prior to wheat
planting 1f the soybean crop is harvested in early September, but tillage
may not be.necessary when a later maturity variety is grown. Thus
a late maturity varietv could have an cconomic advantage even 1if it

was no higher in seced yield.

I favor making all plantings at a rate to fiive the des2rved stand.
Planting thickly andg thinning after emervpgence can often adversely
influence the growth of a variety. “be variety giving good emergence
can give etiolated seed’ings if thinning is delayed only a few days.

Pulling plants also disturbs roots of remaining plants,

Past affiliation with two PL-480 projects in Egypt revealed no
diseases or virus problems of major importance. Feeding by the cotton
leaf worm is reported to be serious for varieties which mature in late
September or Octoler. Breceding lines selected for resistance to foliar
feeding insects in the U.S. were observed in Egypt in a planting made
in 1979. Differences among the lines tested vas dramatic. The very
susceptible varieties were defoliated in excess of 80% while some breed-
ing lines had less than 20% defoliation. Additional, more advanced
breeding lines were sent for a planting this year. However no insect
feeding has develoned in the area. Furthermore the plants were not

nodulated and reiiable results could not be expected.

In our studies wlth insect-resistant soybean lines in the u.s.,
insects fending on the resistant lines develop at a slower rate and
had a higher mortality rate. The slowly developing larvae would be
more vulnerable to disease or predator attack., I am confident that
high-ylelding soybean varieties resistant to the cotton leaf worm are
possible to identify. Studies in the U.S. have shown that as much as
35% of the leaf area may be eaten by insects in a healthy soybean stand

with no economic yield ‘loss (yield level 3 t/ha).

At the Sids reseach station, 3 applications of an insecticide and
2 of a miticide had been made even though no economic damage from either

mites or insects was apparent in an adjacent unsprayed area.

Where insect feeding is a problem and ray be a variable among

varieties being evaluated, I suggest allowing insects to.cause about 50%
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defoliation on the most susceptible variety before applying an insceticide.
In this way the varietal selection process will be biased towards selec-

tion of insect-resistant varictics.

Secd of 3 commercial varieties and 9 breeding lines selected for
resistance to foliar feeding inscets were supplied for planting in 1982,
I suggest planting these in relocated trials at 3 or more locations in
1983. I urge that no insccticide be applied to this material. 1f
possible, T would like to have estimates of percent defoliation made at
regular intervals through the scason, beginning when "Forrest' or
"Bragg" showed about 407 defoliation. aAn additional planting may be made
for seed increase to permit observational feedings at key locations
using larger plots in later years. If a location is identified where
consistent insect fecding is obtained, it may be possible to furnish

additional lines for screenlng.

A stem borer has been observed, this insect should be observed
further partlcularly with respect to its identification, host range,
and brecding habits. No attempt at control appears necessary at the

present time.

Damage by cotton leaf worm has been given as a reason why late
season soybeans could not be grown. Therefore every effort possible

should be given tu observing the cffectiveness of the insect-resistant

soybeun lines.

Research plot techniques should be modified to give a more accurate
yield comparison with respect to those obtained In farmers' fields.
When the total length of all rows within each reseach plot 1s harvested,
seed ylelds are inflated. T suggest triming the 3 center rows to an
equal length for estimating sced yield, *hus eliminating border effects.
T suggest removing 40-50 cm from the e¢nd of the 3 center rows immediately

prior to harvest thus reducing border effects.

I prefer limiting the number of varieties in any given test and also
the range in maturity. 1 realize that a few tests must be conducted
which include the entirc maturity range previously given. I see no need
for evaluating varieties carlier in maturity then "Clark". 1 would
include varieties of IV and V maturity in one test and varieties of VI

and VII maturity in a separate test. In the early group I would include
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the following:

1. Clark 4, Desoto 7. Hill 10. D65-3168 (at Giza)
2. Columbus 5. Delmar 8. Essex 11. D67-5679 (hard seed)
3. Crawford 6. Union 9. Forrest 12. D75-12035

Three breeding lines D54-354, D65-2262, and D66~556 are of IV maturity
which were selected for improved seed quality may also merit testing.
Only a small quantity of sced could be provided. For VI and VII matu-

rity I suggest:

1. Tracy-M 5. Bragg
2. Centennial 6. Broiter
3. Cail 7. Wright
4, D79-10158 8. .Jackson

"Jackson" 15 suggested since it is reported to have resistance to spider

mite. 1In 1983 some insect resistant lines might be added.

For planting at 26 or 27° latitude, the varieties "Cobb", "Hardee",
and ''Foster" could be added. 1f plantings at the far South were to be

made in late July or August other material could be provided.

If material were to be evaluated for forage, T would suggest using
"Bragg" as a check and include the insect resistant lines. I could
provide a limited amount of old forage varieties. However these lodged
easily and thus lost more leuves. Stem size can be reduced by planting

more thicklv in the row.

We could provide a small quantity of seed of near-isogenic lines
differing in seed size (9, 14, or 22 gr/100 seed) for studies to observe
effects of seed size uponseedling emergence. Seed would have to be
increased for 1983 ctudies. We could provide seed of some small seeded
lines tkat are in test this year for making a larger planting. TFor 1984
planting, I should be able to provide seed of some‘closely selected lines

varying in 100 seed wt. from 8 to 15 g/100 seed.

We will have additicnal insect resistant lines available for eva-
luation in 1984 that will be earlier in maturity than most of the lines
provided in 1982. Most of these will be later in maturity then Forrest.



At Nubaria there appeared to be a considerable area not utilized
for summer crops. As seed is increased of the insect resistant lines,
perhaps larger plantings could be observed. T belleve growing of

soybeans would improve the physical condition of those soils.

Soybeans can be an important crop in Egypt and provide neceded
protein and ofl., However, to be grown successfully they must be well
nodulated to meet their nitrogen requirement without the use of
N-fertilizer. On the basis of ohservations on a previous visit, I
believe the problem of feeding by the cotton leaf worm can be eliminated
through the use of resistant varieties. T believe sced quality will be
improved by making plantings later in the secason and use of later maturity
varieties. I also believe that the efficiency of wheat production can

be improved by planting after a soybean crop.
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