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EXECUTIVE SUMMARY
1. Project Background

Discussions between officials of the Yemen Arab Republic (YARG) and
the U. S. Agency for International Development (USAID) team in September, 1972
identified assistance in sorghum and millet production as a high priority need.
A preliminary sorghum development project (Project 018) was designed, and an
agreement with YARG was signed on March 8, 1973. Activities to identify
varieties and examine practices for improved production were started later that
year with temporary personnel and assistance from the Arid Lands Agricultural
Development (ALAD) program of the Ford Foundation. An evaluation of that project
early in 1975 recommended that it be superceded by an expanded project.

A Project Paper for the new project to provide assistance in sorghum
and mill :t production was approved in Januavy, 1976. 1In June, a Request for
Proposals was issucd and The University of Arizona prepared and returnad its
response to that request on July 6, 1976. A contract was awarded to The
University of Arizona on January 15, 1977 for the first two vears of a National
Sorghum and Mi'let Crop Improvement Program. The contract was subsequently

extended to May 31, 1981.

2. Project Description
The activities which resulted are a combination of the requirements
as described in the contract and the University of Arizona approach to meeting

them.

Requirements

The objective »f the Project was to assist YARS in establishing a
national sorghum and millet crop improvement program within the Ministry of
Agriculture.

The work was to be directed at national goals of: (1) increasina
agricultural income through increased production and improved quality of food,

and (2) saving foreign exchange by import substitution.

According to the contract (Ajpendix A--Operational ?lan), "the
contractor shall provide technical assistance o the Yoemen Arab Republic inc:
(1)  Screening potential high producing varictics of sorchum and millet

‘ jh g

and sclecting varicties suitable to varying local conditions.
(2)  Re-combining varieties with superior characteristics to rroduce high-
yiclding varicties for major ccol~rical regions of Yemen.
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Developing a central sorghum and millet research facility together with
two or three sub-stations (8 to 20 hectares in size).

Identifying and testing related cropwing practices which may further
increasce the productivity of selected varicties.

Developing a seed production capability.

Moving locally tested, high-producing varieties and relevat cultural
practices into the hands of farmers thr-ough various USAIL and other
donor assisted projects.

Training counterpart Yemeni statff to undertake the foregoing and to
prepare ultimately for the creation of a national agricultural research
capability in sorghum and millet.

Developing training requirements for participants in support of this
projecct.

Developing lists and specifications for commondities necessary to
implement the Project.

Providing professional and technical coordination to three agronomists
and one agricultural engineer to be provided under a separate, but
related, contract with a voluntary agency.

"The Contractor shall maintain close cooperation with USAID/Yemen, YARG,

the contracted International Voluntary Services, Inc. (IVS) and other donors.

"In order to provide the above services, personnel with the following

skills will be provided:

(1)
(2)
(3)
(4)
(5)

and the

One long-term plant breeder with a mincaum of five years experience.
One long-term agronomist with a minimum of five years experience.
One short-term sced production specialist.

One short-term plant protection specialist,

Various short-term specialists in related arcas."

Section 2.3.2 of this rerort compares the lanjuage of the Project Paper
Contract to actual P.oject accomplishments.

The budget allotted to The University of Arizona for accomplishing the

tasks described above was $1,285,270 /‘Amendment 11, 31 May 81).

3. Strategy

The University of Arizona approach to meeting the contract requirements

involved a comprchensive set of interrelated ~ctivities. Briefly, they were as

follows:
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improvement. These institutions have trained staff with long-term
experience which both pre-dates and will last beyond any sinale proiject.
For example, future sorghum breedina experiments at The University of
Arizona have the real possibilitv of yielding varieties which will be
well adapted to Yemen's environmental conditions.

Future sorghum and millet improvement programs should be designed in

the Collaborative Assistance mode to increase flexibility in meeting
project objectives. A project planning group should include USAID,
YARG, and local farmers as well as contractors. Annual Plans of Action
should be required. Participant training should be contract funded, and
care should be taken to allow for adequate logistic support (especially
transportation). It is imperative that contracts be issued and

periodically rcnewed with suitable amounts of lead time.
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Local variety of sorghum
with compact seed heads
and recurved peduncles.

Small village in the
highlands of Yemen with
plowed fields in the
foreground and terraced

fields in the distance.

University of Arizona
Outreach team planting
test field at the village
of May Moon.



Museid Attig with two
Yemeni farmers at an
Outreach site prior to
harvest,

Al Jaroubah Research
Station (left to right):
posts for storage building,
renovated living quarters,
and generator building
with trailer behind.

Water tower and tanks
installed at the Al Jaroubah

Research Station.
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1. Introduction

The purpose of this section is to provide the reader with an introduc-
tion to the National Sorghum and Millet Crop Improvement Project carried out
in the Yemen Arab Republic by The University of Arizona under contract to the

U. S. Ageacy for International Development (USAID).

1.1 Introduction to the Project

The University of Arizona was awarded a contract to establish a national
sorghum and millet crop impruvement program in Yemen in January, 1977. A
cechnical team consistirg of a chief of party/plant breeder and a cropping
practices/pest management specialist wac assembled immediately and began arriving
in Yemen in March, 1977. An administrative support group was organized in
Tucson for backstopping personnel in Yemen. During the progress of the contract
numerous short term assignments by other specialists filled specific needs of
the project. 1In addition, the original team members .ere replaced at the ends
of their tours of duty. 1In all, 11 individuals were on site in Yemen during
the 4 year project for long-term assignments and an additional 9 participated
as short-term specialists. At The University of Arizona the bickstopping took
the form of part time and short temm assignments for 21 indivicuals during the
contract period.

The results of the project are described in the body of this report.
Technical results and methods are discussed under the headings of plant breeding,
outreach program, training program, research station development, and cropping
practices research. Administrative methods used to make the project possible
included on-campus bacistopping, training techniques, plans of action and
cooperation with other projects.

An cvaluation of the project as implemented by The University of Arizona
is provided by a comparison of fho accomplishments of the project with the goals
sct forth in the Contract and che Project Paper which defined the initial
objectives. Constraints to the Project are defined in terms of the problemrs
faced. These are presented for the information of others planning to carry out
similar projects in Yemen and other parts of the Middle East.

A scparate section letails the conclusions reached by the University of
Arizona team and makes rocommendations for futurce work in Yemen. The final
section is a yroup of technical appendices vhich present detailed technical data,
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a list of project participants, a list of reports generated by the project
personnel, a summary of the project expenses and a chronology of major events

during the life of the project.

1.2 Introduction to Agriculture in Yemen

For readers who have neither had the opportunity to be in Yemen nor to
read extensively, the following section is a brief, general overview of the
geography and agriculture of Yemen from the point of view of those involved in
improvement of sorghum and millet crops.

The Yemen Arab Republic is environmentally diverse. Elevations vary
from sea level to over 10,000 feet and soils are as different as the topography.
Precipitation changes with elevation and distance from the coast. Many eastern
parts of the country are in "rain shadows" down wind from mountain masses.

Agriculture is attuned to the environmental variability. Sorghum and
millet are the staple food crops for the human population and also provide feed
for animals. While millet cultivation is limited to rather sandy soils in the
coastal region, sorghum is grown throughout the country at all elevations. The
Yemeni have been harvesting water for thousands of years. Many fields at middle
and high elevations ave on terraces with harvested water being channeled onto
successively lower levels.

Alternatively, much of the sorghum at middle and higher elevations is
raised without supplemental water and depends on rainfall alone. Any year can
challenge the farmer with moderate to severe drought conditions. There are
limited amounts of irrigated sorghum. These are usually found at middle and
lower elevations of Taiz and Tihama. Even here production is dependent on
runoff from the highland.

Good land which can be irrigated is usually planted in crops which yielc
high inrcomes. Grapes and gat arc typical examples. Grains such as sorghum,
millet, barley and wheat arec restricted to asier sites where irrigation is not
practical.

Most sorghums and millets grown arc varicties which have been selected
by the local farmers during centuries of cultivation. These varicties are open
pollinated lines rather than hybrids. Usec of particular varicties is well

atuned to cropping practices of the local farmers.



Sorghum is actually a dual purpose crop providing both grain and forage.
The forage in the form of stalks and leaves may be worth more in the local
market than the grain.

The productivity of grains in Yemen is limited by numerous factors.
High paying work in the oil fields of Saudi Arabia attracts many of the young
men from even remote farming communities. Farm work then falls to women,
children and older men. Sorghum is grown on the poorest land, and thus the
yields are limited and dependent on the vicissitudes of weather. The profits
from selling grains are not sufficient to allow the farmers to reinvest in items

for ir :reasing production such as hybrid seed and fertilizers.



2. Results and Methods

The results of the University of Arizona Project may be subdivided into
technical and administrative groups. Section 2.1 presents the technical results
of the Project with limited discussion of the methods used to achieve the
results. Section 2.2 describes the administrative methods used by The University
of Arizona in implementing the Project. The final section of this chapter

summarizes Project accomplishments and discusses problems faced by the Project.

2.1 Analysis of Results
The technical accomplishment of the Project are presented in sections
on plant breeding, outreach activities, training program, research station

development and cropping practices research.

2.1.1 Plant Breeding

In setting up procedures and practices to carry out a sound plant
breeding program in Yemen, choices were made which resulted in a system which
can be run by Yemeni scientists and which is compatible with current growing
practices of Yemeni farmers. Procedures used were standard plant breeding

procedures recognized and used worldwide.

2.1.1.1 Breeding Program

The breeding program was set up to be a continuing cycle of identifying
and testing improved varieties of grain. Figure 2.1 illustrates the cycle of
testing at a research station and indicates the stage at which materials can
be made available for field testing by local farmers, or at other rescarch
stations in different climatic situations.

The breeding approach involved the acquisition of g-rmplasm (sced)
sources with broad genetic variability adapted to Yemen and the sclection of
improved individua' sorghum seed hcads w.th subseyuent testing and retention of
the best types.

Single plants selected from any available source, including local
farmers' fieclds, during the first year, are put into an unreylicated head-to-
row test in the sccond year. In a head-to-row test, sceds from a single head
of a good parcnt plant are planted into a single test row.  The plants which
grow in the head-to-row test display the genetic uniformity or variability of

4



Identification of untested good plants
from local and international sources

\

Head—-to-row Test
(no replications)

. select
discard « —

advance

Preliminary Yield Test
(2 replications)

discard«——
advance

Advanced Yield Test
(3-4 replications)

discard «———]
advance—fast track\

Elite Yield Test
(grain and forage)
(4 replications)

discard «——
advance

Y Y

Qutreach testing in various environments

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

FIGURE 2.1 STANDARD PROGRAM FOR GRAIN IMPROVEMENT



the parent plant. If, for example, the parent were a naturally occurring hybrid,
many of the recessive characteristics may have been masked in the Fl generation.
The head-to-row plants would then be an F2 dgeneration and would exhibit much of
the genetic variation which was not obvious in the selected parent head. 1In
cases when the head-to-row test exhibited segregation of genetic characteris-
tics, selections were made from the head-to-row test and replanted a second year
in another head-to-row test.

Those plants showing potential in head-to-row test are selected and
advanced through three years of replicated yield testing (years three, four and
five). The stages are designated as preliminary, advanced and elite yield
tests, respectively. Yield tests are designed to grow plants under relatively
uniform conditions to allow demonstration of the plants' potential to produce
both grain for human consumption and foliage for forage. At the end of each
growing season, only those entries showing promise when compared to local
varieties (standards) are advanced to the subsequent level of yield testing.
Each step in the yield tests represents improvements in the desirable charac-
teristics of the retained entries. In the elite tests, forage yield was

measured as well as grain yield.

2.1.1.2 Germplasm Resources

The initial step in the breeding program is the selection of good plants
for testing. There are a variety of sources of materials available. There arc
numerous locally adapted sorghum varieties in Yemen. The University of Arizona
team collected local varicties to make a permanent collection as described
in section 2.1.1.5. Better local varieties also were pointed out to the
Outreach Team during their field work and were collected by them (sce discussion
in section 2.1.2.5). Additional sorghum varicties cxist in other parts of the
world, and numerous hybrids have been developed. In a previous project,
numerous cultivars (varicties and hybrids) from outside Yemen were tested for
performance. In 1977, the University of Arizona team added about 650 such
entries to the testing program. Several thousand potentially different
adapted genotypes were on hand for further testing by the end of the 1978
season.

In 1979, selections were made of a range of genotypes for possible use
under various situations in the future. Genotypes were sclocted with ranges in
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voode————_ _________ Local check base

T
1977 1978 1979 1980

QO Preliminary Yield Tests— Average grain yield production of top five
entries

A\ Advance Yield Tests - Average grain yield production of top five
entries

[ Elite Yield Tests - Average grain yield production of top five entries

QO Outreach Tests - Average grain yield production of top entry in
1978 and top ten entries in 1980

FIGURE 2.2 GRAIN YIELDS FOR THE TOP ENTRIES IN SELECTED
TESTS EXPRESSED AS PERCENT OF YIELDS FROM
LOCAL CHECK VARIETIES
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Table 2.1. Grain Yield and Other Agronomic Performance Data of the Top One, Five and Ten Entries
in Comparison with the Local Check Base in the Elite Yield Test for 1980 at Sana'a.

Grain Days Plant Grain
Yield to 50% Height Percent Test Weight
Entry Sources?* kg/ha Bloom {cm) Stand kg/hectoliter
Top Entry: 1979 PYT - 1 entry 4974 109 93 75 69
Average of Top 1979 PYT - entries 4529 110 107 55 66
Five Entries: 1979 AYT - 1 entry
1979 EYT - 1 entry
1979 sShort Grain - 1 entry
Average of Top 1979 PYT - entries 3749 114 112 66 66
Ten Entries 1979 AYT - 2 éntries
1979 EYT - 3 entries
1979 Short Grain -~ 3 entries
Average of 2589 120 123 72 63

Local Checks:

*PYT - Preliminary Yield Test

AYT - Advanced Yield Test

EYT - Elite Yield Test









Table 2.2. Tests Performed

Number of Entries
1977 1978 1979 1980
Head-to-Row Test 687 1089 945 450
Preliminary Yield Test 394 56 210 540
Advanced Yield Test 175 36 16 54
Elite Yield Test - 30 33 31
Other Tests 1218 _397 _231 _581
2474 1608 1435 1656

Table 2.3. Crops Tested

Number of Entries
1977 1978 1979 1980
Sorghum 2232 1571 1347 1487
Pearl Millet 110 13 6 145
Maize 27 24 23 24
Sudan Grass __ 28 == o ==
2397 1608 1376 1656
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Table 2.4. Supplementary Testing of Grains

Sorghum Tests:
Advanced Hybrid Generation Populations
Date~of-Planting Test
Early Maturity and Tall Hybrid Yield Test
Experimental Hybrid Observation
Experimental Hybrid Yield
Fq Selections
Fa Generation of Populations
Sorghum Grain and Forage Test
Head Smut Control Test
Hybrid-Advanced Generation Yield Depression
International Sorghum Cooperative Nursery
International Sorcaum Disease and Insect Nursery
National Cooperative Sorghum Observation Nursery
National Cooperative Sorghum Yield Trial
NP3R Dry Steriles (Sorghum)
Nursery
Pest Resistance Nursery
Sana'a-Yield Test
Sesamia (Stem 3orer) Control
Short Grain Yield Trial
Snowflake Fertile + Sterile Random Mating
Sorghum Composite
Sorghum Yield Test (from "NDP Taiz)
Sorghum X Sudang. "~< and Hybrid Forage Soxghum Demonstration Test
Sorghum X Sudangrass Green Forage Test
1978 International Food Grain Sorghum Yield Trial

Millet Tests:
Date of Planting
Big-Headed Millet Population
International Pearl Millet Adaptation 3, Test #2
Marana Millet Composite
Millet-Yield Test
Millet Yiecld Test (from UNDP Taiz)
National Croperative Pearl Millet Observation Test
National Cooperative Pearl Millet Yield Test
Sencgal Millet Population

Maize Tests:
East African Maize Varicty Trial
National Cooperative Maize Observation Test
National Cooperative Maize Yield Test

16



Table 2.5. Released Varieties of Short Height Sorghum to Ministry of

Agriculture
a . b
No. Seed Source Pedigree
1 79006-101 76026-004-4
2 79006-107 76026-070-5
3 79006-113 77093-08-8
4 79006-114 77093-22-22
5 79006-116 77093-76-6
6 79006-119 77 Composite-8
7 79006-123 77 Composite-39
8 79006-125 77 Composite-58
9 79006-128 77 Composite-73
10 79006-129 77 Composite-75
11 79006-135 NES 1570
12 79006-138 IS 410
13 79006-139 IS 410

aSeed source refers to the test which produced the seed. "79006-101"

for example was the 006 test made in 1979.

the first replication.

"101" refers to the 01 entry in

bPedigree refers to the test or source from which this particular

entry was first identified.
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Table 2.6.

Phenotypic Characteristics of Yemen Sorghum

Whole head weight
Threshed grain weight

Peduncle shape:
G = recurved (gooseneck)
E = erect

Panicle type:
L = loose
SL = semi-loose
sC semi-compact
C = compact

Grain color:

L = light
D = dark
R = red

W = white
Y = yellow
Br = brown
P = pink

C = clear

Glume color:
L = light
= dark
black

red
yellow
white
= green
Br = brown

OEZT < wWwo
L]

7.

Glume pubescence:

FH = fully hairy

SH
PH
N

80%-100%
semi-hairy 50%
partly hairy 30%
none hairy 0%

Glume to seed ratio:
20%, 30%, 40%, 60%, 60%, 70%,

90%, 100%

Race:

B = Bicolor

G = Guinea

C = Caudatum

K = Kafir

D = Durra
GB = Guinea Bicolor
CB = Caudatum Bicolor
KB = Kaffir Bicolor
DB = Durra Bicolor
GC = Guinea Caudatum
GK = Guinea Kafir
GD = Guinea Durra

KC = Kafir Caudatum
DC = Durra Caudatum
KD = Kafir Durra

80%,

20



TC

Table 2.7. variation in Characteristics of Germplasm in Yemen Sorghum Collection

Sanple Elevation Grain Head Head Weight Grain Glume Glume/Seed Glume
No. Location (M) Color Form Type Head/Gr. Weight Color Ratio Hairs
01 Bir Basa 1300 LR E SL 50 42 B 30% PH
o2 Mattar Kadim 1350 LR E SL 25 22 B 30% PH
03 Eir Basa 1300 W E L 50 40 B 30% PH
O Mattar Kadim 1350 LR E L 10 7 DB 30% PH
a5 Haidran 1150 LR E L 28 23 DB 30% PH
06 Haidran 1150 LR E SL 18 14 B 30% PH
o7 Haidran 1150 LR E SL 28 23 LB 30% SH
Co tiaidran 1150 W E L 19 14 LB 30% PH
(&8 Bir Basa 1300 LR E SL 26 20 LB 30% SH
1v Turkta 2000 E L 65 54 B 80% SH
11 Turba 20C0 E L 38 22 LR 80% PH
iz Al Nagd 1600 LR E L 25 21 LB 30% PH
13 Al Nagd 1600 DW E L 54 42 B 30% PH
12 Hedran 1150 R E L 6 4 B 50% PH
13 Hedran 1150 LR E L 18 14 DB 50% PH
16 Dir Basa 1300 LR E L 16 10 DB 50% N
17 bir Easa 1300 W E L 12 9 LB 30% PH
18 Llr Basa 13C¢0 LR E L 30 24 B 30% PH
1 Al Mattar 1350 LR E L 40 32 DB 30% PH
20 bBlr Basa 1300 LR E L 45 37 B 30% PH
21 Al Mactar 1350 W E L 50 30 B 30% PH
22 Aagasa 1300 W E L 46 37 B 30% SH
23 Asjasa 1300 LR E L 22 19 LB 30% PH
2= tiaidran 1150 W E L 20 15 B 30% PH
23 ifardran 1150 Br E L 45 37 R 80% PH
26 ?a:1dran 115¢ Br G C 55 40 R o0% PH
27 Ilai1dran 1155 Br G C 40 27 R 60% PH
25 Al Fu Beiee 11:=3 LR E L 16 11 B 30% SH
2 Al Fu Belee 1150 W E L 56 45 B 30% PH
3 Al Ru Belee 1150 LR E L 42 35 B 30% SH













Table 2.8. Outreach Tests, 1978.

Test Distance Approx.
Location Cooperating Closest from Sana'a Elevation

No. Farmer Village (kms) (meters)
OR78-1 Nagib Ali Salah Khaled Hedran 50 NE 2424
OR78-2 Mohssin Hussen May Moon 34 NW 2270
OR78-3 Ali Ebn Ali Al Negar Hizyez 17 s 2242
OR78-~4 Hussen Salah Zaid Dubre Sunhan 27 S 2424
OR78-5 Mohamed Saad Al Oubadi Maf-Dan 43 sw 3000
OR78-6 Salah Nagi Yazle 35 SW 2424
OR78~7 Sheikh Abdela Faishi Batina 148 Nw 1100
or78-8%
OR78-9 Sheikh Al Surabi Sa'Dah 240 N 1818
OR78-10 Mohssin Dirhim Samin Khaywan 140 NE 1930
OR78-11 Asker Abulshowarib Bilsin 101 NE 436
OR78~12 Konrad Engleberger Raydah 68 NE 636

(German Aric. Extension--Al Baun Project)
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aLocation No. 8 was discontinued on July 12, 1978, due to excessive
feeding on sorghum leaves by a nearby flock of barnyard poultry.



Table 2.9. Outreach Tests,

1979,

Test Location

Distance and Direction

Number Closest Village from Sana'a

OR79-1 Yazle 35 km SW on Hodeidah Road
OR79-2 Maf-Dan 43 km SW on Hodeidah Road
OR79-3 May Moon 34 km NW on Sa'Dah Road

Table 2.10. Outreach Tests,

1980 (80-010).

No. of No. of Plot
Location No. Location Entries Rep. Size
OR80-01 Al-Rasah (Maf-Dan) 50 3 0.75x5m
OR80-02 Damar (British Farm) 50 3 0.75x5m
ORB0-03 Mahaweit 50 2 0.75x5m
OR80-04 Jahana (Ministry Farm) 50 2 0.75%x5m
OR80-05 May Moon 50 2 0.75x5m
OR8B0-06 Radhe (Dutch Project) 50 2 0.75x5m
ORB0-07 Amran (German Farm) 50 2 0.75x5m
OR80-08 Sana'a 50 2 0.75x5m
ORB0-09 Al Jaroubah (Tihama) 50 2 0.75x5m
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Table 2.11.

Common Weeds in Yemen

Common Scientific Demonstration
Name Plant Family Name Location
"Zoheyra" or Compositae Flaveria 148 Km/NW -
"Makhreba" repanda Lag. Sana'a
"Wobel" or Gramineae Cynodon Near Huth -
"Zeel" dactylon 126 Km/N -
(Bermuda Grass) (L.) Pers. Sana'a
"Helgub" or Cruciferae Diplotaxia Maf-Dan, 43 Km/N -
"Shager" erucoides L. Sana'a
"Se'ed" Cyperaceae Cyperus -
rotundus L.
"Edar" Scrophulariaceae Striga -
Hermonthica
Benth.
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Table 2.12. Soil Structure and Chemical Analyses from Outreach Sites

Soil Structure

Soil Chemistry

Test Location Fine Sand Silt Clay Organic Matter Available/ppm Total
No. % % % % PH P205 K20 N E.C. mmho*

OR 78-1 60 30 10 tr 7. 5.75 390 0.015 1.15
OR 78-2 40 20 40 tr .8 2.30 360 0.017 0.96
OR 78-3 95 - 5 tr . 7.52 840 0.071 1.16
OR 78-4 60 25 15 tr . 1.15 420 0.055 1.53
OR 78-5 25 45 30 tr . 3.91 840 0.050 1.03
CR 78-6 80 15 5 tr 1.15 258 0.046 1.04
OR 78-7 13 40 45 2 2.3 240 0.118 1.14
OR 78-9 90 10 - tr . l.61 138 0.042 1.14
OrR 78-10 - 95 tr . 5.75 264 0.008 1.01
CR 78-11 5 95 0 tr . 3.91 540 0.038 1.05
CR 78-12 87 10 tr . 8.74 396 0.029 0.35

- -- -- - . 2.07 420 0.038 0.44

*Electrical Conductivity--millimhos.



When the site soils were classified on the basis of structure, OR 78~7
was the only one classified as sandy loam whereas OR 78-1, 2, 4, 5, 6, and
10 were sandy-silt-clay; OR 78-9, 11, and 12 were sandy-silt; and OR 78-3
was 95% sand. These data illustrate the tremendous diversity in the structure
of Yemen soils.

Soil analysis data for the Outreach locations and the Bir Al Gohum
Station were determined by the Soil and Water Research Station at Taiz. The
lowest pH reading of 7.60 was recorded at Al Ashe (Batina) and the highest pH
of 8.20 at the Bir Al Gohum Station. The highest nitrogen reading of 0.118
was recorded at Al Ashe where animal manure is used as fertilizer and the
next highest reading of 0.079 at the Bir Al Gohum Station where animal manure

is also applied during soil preparation.

2.1.2.4 Results of Outreach Program

Of the sites planted, five were successfully harvested in 1978. Table
2.13 presents information on varieties harvested, percent stand, grain yield
and forage yield.

In three tests for grain yield, OR 78-5, OR 78-6, and OR 78-12, Sana'a
7 ranked first with an average of 119.3%, the hybrid second with 69.4% and
Sana'a 1 third with 52.2% of the local genotype (Table 2.14). However, in tes
OR 78-7 (excluded from above data), Sana'a 1 with 114.0% outranked Sana'a 7
with only 18.7% of the local genotype in grain yield. 1t is interesting to
note that this test location rated the most favorable in soil structure which
was classed as a sandy soil type with 2% organic matter and had the lowest pH
of 7.60, Unfortunately, birds had destroyed the grain of hybrid FMAS3A
before harvest.

A preliminary analysis was made of the market value of grain and forag

from the harvested Qutreach plots,  The Yemen farmer considers stover (sorghum
and millet stalks) used for animal feed and household fuc' lus animal feed of
green leaves clipped from growing plants prior to grain ripening, of higher
value than qgrain. Prices (15 November 1978) at the market in Sana's were:
Price per Kilogram
TiRe us $
Grawn 1.7 0.37
Dried Stalks 0.25 0.05
Green Leaves 1.0 1.10
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Table 2.13. Grain and Forage Yields in 1978 Outreach Experiments

Test Sorghum Plant Grain Forage
Location Genotype Percent Height Yield Yield
No. (entry name) Stand (cm) Kg/ha Kg/ha
OR 78-3 NK 125 100 90 474 769
(hybrid grain)
Sana'a 1 37 ) 127 326 1222
(experimental)
FM A53A 61 92 295 889
(hybrid grain)
Sana'a 7 ' 76 102 238 395
(experimental)
OR 78-5 Sana'a 7 46 89 1134 4819
(experimental)
Local 64 96 838 5338
Ferry Morse AS53A 98 86 488 1425
(hybrid)
Sana'a 1 62 92 325 4816
(experimental)
OR 78-6 Sana'a 7 88 100 892 1873
(experimental)
Local 80 100 870 1785
Cana'a 1 60 110 349 12.8
(experimental)
Ferry Morse AS53A 91 82 308 506
(hybrid)
OR 78-7 Sana'a 1 93 398 2687 -
(experimental)
Local 94 410 2356 --
Sana'a 7 91 387 441 -
(experimental)
OR 78-12 Sana'a 7 84 94 541 292
(experimental)
Pioncer 894 90 82 516 143
(hybrid)
Local 86 92 450 389
Sana'a 1 82 119 349 422
(experimental)
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Table 2.14. Grain and Forage Production of Experimental Sorghum Genotypes as
Percent of Production from Genotypes in 1978 Outreach Tests

Grain ~ Forage
Outreach Sorghum Production Production
Test Genotype (% of Local) (% of Local)
OR 78-5 Hybrid 58.2 26.7
Sana'a 1 38.8 90.2
Sana'a 7 135.3 90.3
OR 78-6 Hybrid 35.4 28.3
Sana'a 1 40.1 68.2
Sana'a 7 102.5 104.9
OR 78-7%* Hybrid * ok -
Sana'a 1 114.0 -
Sana'a 7 18.7 -
OR 78-12 Hybrid 114.7 36.8
Sana'a 1 77.6 108.5
Sana'a 7 120.2 75.1
Average Hybrid 69.4 30.6
(Without Sana'a 1 52.2 89.0
OR 78-1) Sana'‘a 7 119.3 90.1

*Difficulties of obtaining research plot production data from OR 78-7
prevented obtaining some data and made the data that were collected somewhat
questionable. They were not used in computing average performance.

**Destroyed by birds.
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Table 2.15.

Market Values of Grain and Forage Production of 1978 OQutreach Tests.

Grain Forage Grain Value Forage Value Total Value
Outre<ach Sorghum Yield Production per ha per ha per ha
Test Genotype k/ha k/ha Y.R. [ Y.R. S Y.R. S
OR 78-3 NK 125 (hvbrid) - 474 769 622 146 1387 306 2049 452
Sana'a 1 326 1222 453 100 2204 486 2657 586
F A53A (hybrid) 295 889 412 91 1600 353 2012 444
Sana'a 7 238 395 331 73 711 157 1042 230
OR 78-5 Sana'a 7 1134 4819 1587 350 8698 1918 10285 2268
Local 838 5338 1170 258 9636 2125 10806 2382
FM AS53A (hybrid) 488 1425 680 150 2571 567 3251 717
Sana'a 1 325 4816 453 . 100 8693 1917 9146 2017
OR 78-6 Sana'a 7 892 1873 1247 275 3378 745 4625 1020
Local 870 1785 1215 268 3219 710 4434 978
Sana'a 1 349 1218 485 107 2194 484 2679 591
£ A533A (hybrid) 308 506 430 95 911 201 1341 296
OR 78-7 fana‘'a 1 2687 - 3759 829 - - - -
Local 2356 - 3296 727 - - - -
Sana'a 7 441 - 616 136 - - - -
£ A53a (hybrid) — - - - - - - -
OR 78-12 3Sana‘'a 7 541 292 757 167 526 116 1283 283
Pioneer 894 (hybrid) 516 143 721 159 253 56 974 215
Local 450 389 625 138 698 154 1323 292
Sana'a 1 349 422 485 107 757 167 1242 274
*Damaged by birds.



Table 2,16.

Results from 1980 Outreach Tests

Site % Yield
Location Rank Pedigree Source Stand kg/ha

Damar (British 1 77093-65-1 79005-2190 54 4528
Farm) 2 76026-014 79003-324 76 3610
3 76026002-4 79005-2176 39 3535

4 Rahda Local 79004-106 67 3459

5 76026011-6 79005-2055 46 3449

6 IBB 17-17 79003-316 44 3382

7 IBB 16-? 79003-310 67 3291

8 76026036-2 79005-2095 62 3140

9 Local Check 3 Local Check 3 54 3022

10 77093~75-4 79005-2204 46 3003

10 76026032-2 79006-323 61 3003

Jihena (Yemen 1 77093-09-3 79005-2162 98 5050
Government Farm) 2 Check 2 Local Check 2 100 4848
3 Rahda Local 79004-106 98 1462

4 Local Check 4 Local Check 4 100 4104

5 Takil 79003-3206 98 3268

6 77093-75-4 79005-2204 100 3248

7 77093-65-1 79005-2190 100 3200

8 Local Check 3 Local Check 3 100 3195

9 local Check 5 Local Check & 100 2973

10 77 COMP.-74 79005-2127 36 2820

Bir Al Gohum 1l 77093-55-2 79005-2108 52 4161
2 77093-65-1 79005-2190 77 3764

3 IBB 16-6 79003-316 75 3307

4 NES 1773 79003-320 67 3264

5 76026032-2 79006-323 55 3088

6 Local Check 79005-1LCh=-2 43 2989

7 7602603G-2 79005-2095 5d 2914

8 76026-014 79003-324 74 2803

9 76026068-6 79006-322 71 2727

10 Local Check 4 loocal Check 4 56 2586







Table 2.17. Examples of Topics Addressed in Training Sessions

How to select a good variety of a grain crop.

The best sizes for experimental plots.

How to plant sorghum and millet.

The necessity of, and procedures for devising a planting plan.
How to prepare sced for planting.

How to make plant height measurements.

Assessment of fertilizer needs and application rates.
Estimation procedure for loss due to lodging.

Timing and proccedures for thinning grain crops .

Procedures for harvesting, threshing and weighing of crops.,
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Table 2.18. Books in the University of Arizona Project Library

Author or Publisher

Title

Agri-Fieldman
E. L. Barger
W. H. Boshoff
R. H. Brown

A. W. Burger

Chapman, Lark and Carter

Common Wealth Agriculture
Bureaux, England

R. J. Congdom

Cope, Peck and Whitney
A. S. Crafts

Davidson and Peairs

Frankel and Galun

Peter Funkel

Hartman and Kester

Heath, Metcalfe, and Barnes
Hoard and Salunkie

Institute Biological Sciences,
Virginia

Israelson and Hansen

F. R. Jones

K. F. Lazarus

1978 Week Control Manual, 1 ea.
Tractors and Their Power Units, 2 ea.
Using Field Machinery, 1 ea.

Farm Electrification, 1 ea.

Field Crop Science Laboratory
Exercises, 2 ea.

Crop Production, Principles and
Practices, 2 ea.

Sorghum and Millet Abstracts, 1978
Subscription

Introduction to Appropriate Technology,
1l ea.

Soil Testing, 2 ea.
Modern Weed Control, 2 ea.

Insect Pests of Farm, Garden and
Orchard, 2 ea.

Pollination Mecchanisms, Reproduction
and Plant Breeding, 2 ea.

Food from Windmills, 1 eca.

Plant Propagation Principles and
Practices, 2 ca.

Forages, 2 ea.

Post Harvest Biology and Handling
of Fruits and Vegetables, 1 ea.

CBE Style Manual, 2 ca.

Irrigation Principles and Practices,

1 eca.

Farm fas Fngines and T'ractors, 1 ea.
Practical Insect Pest Management, 2 ca.
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Table 2.18 (Continued)

Author or Publisher

Title

J. H. Martin

J. C. McCullagh

McGraw-Hill
Ben Meadows
C. Pair

Perry and Henderson

J. Poehlman
C. B. Ritchey

D. A. Roberts

E. W. Russell

Scarecrow rress New Jersey

Scarecrow Press New Jerscy

Scarecrow Press New Jerscey

Scarecrow Press New Jerscey

H. Schmutter

G. 0. Schwab

N. W. Simmons
H. P. Smith
Socicty of Agronomy

socicty of Crop Science

Principles of Field Crop Production,
4 ea.

Pedal Power: In Work, Leisure and
Transportation, 1 ea.

Dictionary of Life Science, 2 ea.
Ben Meadows General Catalog, 1 ea.
Sprinkler Irrigation, 1 ea.

Agriculture Process Engineering,
1l ea.

Breeding Field Crops, 4 ea.
Agriculture Engineers Handbook, 1 ea.

Fundamentals of Plant Pest Control,
2 ea.

Soil Conditions and Plant Growth, 2 ea.
Millets--A Bibliography of the World
Literature Covering Years 1930-1963,

2 da.

The Millets and Minor Cerecals, 2 ea.

Sorghum-~A Bibliography of the World
Literature, 1930-1963, 2 ca.

Sorghum=--A Bibliography of the World
Literature, 1964-1969, 2 ca.

Pests of Crops in Hortheast and Central
Africa, 2 ca.

Soil and Water Conservation
Engineccering, 1 ca.

Fvolution of Crop Plants, 2 ea.

Farm Machinery and bquipment, 1 ea.
Agronomy Journal, 1978/79, Subscription
Crop Sceicnces, L978/79, subsceription
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Table 2.18 (Continued)

Author or Publisher

Title

M. W. Strickberger

UNIPUB, N. Y.

University of Arizona
G. & C. Merriam Co.

University of Arizona Press

Wall and Ross

Ware and McCollum
R. J. Weave
Winchester Press, N. Y.

F. Wright

Genetics, 2 ea.

Intercropping in Semi-arid Areas,
2 ea.

Sorghum Newsletter, 1976-1980
Collegiate Dictionary, 2 ea.

An Illustrated Guide to Arizona
Weeds, 3 ea.

Sorghum Production and Utilization,
4 ea.

Producing Vegetable Crops
Grape Growing, 1 ea.
Principles of Plant Pathology, 2 ea.

Rural Water Supply and Sanitation,
1 ea.
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Table 2.19 (Continued)

Requests Accomplishments
4. (Continued)
operable. This meant that during the
frequent sandstorms, it was possible
to take shelter.

5. Construct an equipment building 5. Initially, the generator house was

for tractor storage and safe constructed larger than necessary to

storage of tools. provide tompnrary tool storage. The
building for equipment storage was
started by putting in six -ipright steel
support posts.

6. Construct a protective building 6. The building to cover the pump was not

over the pump motor at the new started.
well.

7. Develop an irrigation system. 7. The irrigation system was completed to
the extent that three terraces could be
irrigated; this was sufficient to start
plant improvement work.

8. Level and terracc the farm. 8. Three existing terraces were leveled.
Two bulldozers were hired to construct
the reservoir and main distribution
canal. Two additional large terraces
were rough leveled by the bulldozers.

9. Plant sorghum and millet 9. Sorghum and millet trials were planted.

trials.
10. Prepare a plot survey of the 10. The plot survey of the farm was

land we intended to use.

completed and delivered (see Figure
2.4).

48



To Hodeidah via Hoseinla

T Weather station
1
£

1
Trauar DOI\

Generator bldo

Drain tiaky —'LH'Ol

Septic uml

\
\\ Pymp
N Warer paas
\ Ower pnd'. fan]

Z

b nodg

Lyuiomang blug,j e - R ——p Hivar water
CoOnNstruction starteq \__:uf ™= (304%0n4I)
soutee Irom waep
I - tAaMy U Himg o
0 20 40 AO A0 100 —— — -
d o —_— e

METERS

LXPLANATION
Concrete building —h——N— Fance

—_— e Nosd
Doundty post
Underground powaer ilnes

ANEN |

Aeservalr SIS Drainage enid river weter canel
Flood gate . 1IQAtION canal
=== == Flald boundary ZT T Untiniane g irrigation ¢ anmd

e —

FIGURE 2.4 PLAN OF AL JAROUBAH RESEARCH STATION

B









Table 2.20. Moisture and Insect Damage of Grain Samples

Stop No.

Percentage Moisture

Percent Insect

Sorghum Millet Damage-Sorghum Type of Storage
1 * -- Woven basket covered with woven
mat
2 12.7 - Gunny bag under a mat outside
3 - 12.2 Gunny bag in house
4 No sample obtained--farmers unwilling
5 - * Gunny bag in house
6 13.1 -- 11 Gunny bags in village market
square
7 13.0 13.2 8 Gunny bag in mud-wall room
8 13.0 - 0 Gunny bag in pump house by well
9 - 14.6 Gunny bag in house freshly
harvested
10 13.2 -- 0 Ssiddle
11 16.0 -- 0 Siddle
12 UNDP Horticulture Research Farm
13a 14.1 - 51 Gunny bags in market stall
13b 14.2 - 2 Same as l3a
14 * - Gunny bag in village market stall
15 12.6 - 6 *k
16 * kK - 0 * Kk

*Samplc identity lost.

**pid not sce the farmer's storage--he brought out the sample.

***Sample too small (230 gm) for moisture test--250 gm nceded.
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Table 2.21. Common Plant Pathogens of Grain Crops of Yemen

Host Common Name Scientific Name

Sorghum

{Sorghum vulgare)
Leaf Blight Helminthosporium turcicum
Leaf Blight Ramulispora sorghi
Leaf Blight Ramulispora sorghicola
Downy Mildew Sclerospora sorghi
Covered Kernel Smut Sphacelotheca sorghi Link (Clint)
Head Smut Sphacelotheca cruenta Kuhn, Potter
Long Smut Tolyposporium ehrenbergii
Bacterial Leaf Spot Pseudomonas syringae (?)
Bacterial Stripe Pseudomonas andropogonis (?)
Yellow Stripe Virus

Millet

{Pennisetum glaucum)
"Green Ear" Sclerospora graminicola, Sacc.

Schrot

Wheat

(Triticum aestivum)
Leaf Rust Puccinia recondita, Rob. ex Desm.,
Stem Rust Puccinia graminis, Pers.

Barley

(Hordeum vulgare)
Leaf Rust Puccinia recondita, Rob. ex Desmn.
Stem Rust Puccinia graminis Pers.
Stripe Rust Puccinia striiformis West.
Loose Smut Ustilago nuda Jenson Rostr.

Maize

(Zea mays)
Rust Puccinia sorghi
Leaf Blight Helminthosporium turcicam Pass.
Yellow Stripe Virus

Common Weeds
Euphorbia hypericifolia L.

Rust Melampsora cuphorbiae
Carthamus tinctorius L.
Rust Puccinia calcitrapae DC
V. centaurcae (DC) Cumm,

(P. carthami Cda.)
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Table 2.22. Plant Families of Native Forbs (Weeds) of Yemen

AIZOACEAE
AMARANTHACEAE
BORAGINACEAE
CAPPARIDACEAE
CARYOPHYLLACEAE
CHENOPODIACEAE
COMPOSITAE
CONVOLVULACEAE
CUCURB ITACEAE
CRUCIFERAE
CYPERACEAE
EUPHORBIACEAE
GRAMINEAE
LEGUMINOSAE
MALVACEAE
ORBANCHACEAE
NYCTAGINACEAE
PLANTAGINACEAE
POLYGONACEAE
SCROPHULARIACEAE
SOLANACEAE
2YGOPHYLLACEAE




(Locusta migratoria), no swarms of desert lcoust were sighted, All insects
collected were compared with the Project insect collection for identification,
The University of Arizona thus was ahle to allay the fears of a plague of
desert locusts.

The insect pests of sorghum and millet crops in Yemen were the focus
of a short-term assigrament by Dr. Donald Tuttle in October, 1977. He identified
the following group of eight insects as the most serious: Corn leaf aphid

(Rhopalsiphum maidis Fitch), stalk borer (Sesamia cretica), termites

(Microcerotermes diversus), flea beotles (Podagrica Spp.), sorghum shoot fly

(Atherigona varia soccata R.), African or nutgrass armyworm (Spodoptera exempta

(Walker)), desert grasshopper (Schistocerca gregaria), and mites (0ligonychus

(Reckiella) simus P. & B.).

From limited observations and time spent in sorghum and millet fields,
beneficial insects and mitus appear to be abundant. Thone included the
following: coccinellids, lacewings, syrphid flies, Orius, damsel bugs (Nabis),
Phytoseiids, Erythracids, Tydeids, and Cheyletids. Appendix 4.1.5 provides a
list of insect pests of other crops in Yemen and other beneficial insects and

more details on the cight pests listed above.
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Table 2.23 [Ceontinued)

Corresponding University of Arizona
Contract Itom

Status--End of Project

Develojment of seced producticen
cajability.

1€y and test related cropping
es which may further increase
ductivity of selected

Develop a seed rproduction capa-

bility.

Jaroubah was made opera-
tional. <Changing YARG
priorities negate useful-
ness of this work for
future sorghum and millet
research.

Partially Accomplished.

Comment--University of
Arizona tean cooperated
with survey of 600 Yemeni
farrers; grailn storage
rractices were surveyed;
pathogens, weeds & pests
were identified.

tiot Accomplished.

Corment--Until superior
seeds are identified
there is no need for seed
rroduction capability.
During the Project the
UNDP rlanned to begin a
sced increase rroject.
USAID decided the
University of Arizona
shoz1d not duplicate this
effort.
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Table 2.23 (Continucd)

Corresponding University of Arizona

Project Paper Iten(s) Contract Item Status--End of Project
USAID Inputs Were: The budget allotted to University Accomplished
Personnel $1,225,000 of Arizona for accomplishing the Comment--Expenditures
Farticipant Training 456,000 tasks described above was $1,285,880 through 31 May 1981
Other Costis 767,000 (Amendment 11, 31 May 1981). (actual through 22 May,
Commodities 259,000 estimated to 31 May) were
Total $2,707,000 $1,188,653,
YARC Inputs Meres
Salaries $ 852,000
Total 1,088,000

Sub-gtations (In Eind)
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Table 2.24 (Continued

Project Paper Expectations (5 Years)

Status--End of Project--Comments

Institutionalization of rescarch, the
development of dissemination systems, and
the testing and development of high-yielding
varieties of sorghum and millet suited to
climate and cultivation practices in Yemen
may roquire as many as twenty year:.

Four ycars of effort provided
by contract as amended before
termination.



















3. Conclusions and Recommendations

The University of Arizona National Sorghum and Millet Crop Improvement
Project made substantial progress. Significant accomplishments were made in
initiating a comprehensive sorghum improvement program for Yemen: lesser
accomplishments were made in millet improvement.

The agricultural station at Sana'a was modified to provide more con-
sistent results from research tests. A second station was established and put
into operation at Al Jaroubah. Unfortunately, changes in the priorities of the
Ministry of Agriculture and USAID mean that no follow-on project for sorghum
and millet improvement is planned, that the station at Al Jaroubah will be used
for horticulture, not sorghum and millet improvement, and that the station at
Sana'a will be lost to urbanization.

we recommend that a sorghum and millet improvement project be re-

established with a long-term commitment required in crop improvement activities.

To make these activities successful the Government of Yemen must provide at

least one permanent site for sorghum and millet improvement research.

At a result of the University of Arizona Project there are now a number
of sorghum lines, adapted to Yemeni conditions which in preliminary tests yield
nearly twice as much as local checks. These superior lines exhibit a great deal
of genetic variability and may be suitable for a wide variety of Yemeni
environments.

We recommend that the 1981 planting plan be followed and that superior

lines be increcased for release at the research stations of cooperating donor

agencies. The detailed 1981 planting plan is given in Scction 4.1.7. Minimal

continuity requires that this planting plan be followed for 1981 and that the

results of the 1977, 1978, 1979 and 1980 seasons be uscd in future sorghum

improvement activities. Lack of continuity will result in loss of the dermplasm

(sceds) which have been developed under USAID sponsorship through losses to
pests and decreasing sced viability,

A major technical conclusion of the sorghum improvement activities
was that the vast majority of sorghum types bred for situations outside of
Yemen did not produce well in comparison to the local Yemeni variecties. Given
this result, University of Arizona research was oriented toward creating and
selecting varicties derived from superior local or adapted types.

The Yemen Sorghum Collection of 4,500 indiqgenous vies of sorghum
accumulated by The University of Arizona is a significant resource for future
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sorghum improvement work in Yemen as well as other countries in the arid

tropics. Continued support to The University of Arizona would speed the entry

of Yemen Sorghum Co.lection materials into the World Sorghum Collection.

Requests for Yemen sorghum materials shouid be addressed to the University of

Arizona coordinator for the Title XII Sorghum and Millet CRSP.

In spite of the fact that USAID was kept informed of Project activities
at all times and that all reports (bi-weekly and semi-annual) were issued on
time, there was a lack of effective oral and written communication between The
University of Arizona, USAID and the Ministry of Agriculture. During 1977, 197¢
and into 1979 USAID assumed full responsibility for administrative contact
with the Ministry of Agriculture. The University of Arizona Chief of Party
was allowed to interact with the technical section of the Ministry of
Agriculture, but since the staff was expatriate this communication was not
effective. This resulted in misunderstandings of the Project accomplishments
and methods.

In the future, a closer relationship should be established between the

contractor and the Ministry of Agriculture. Several new features in the inter-

action between the contractor and USAID will substantially improve both the

interactions between the parties and the success of the Project. There needs

to be a mechanism to provide flexibility in meeting Project objectives. The

Collaborative Assistance Mode would contribute to this flesibility. USAID,

YARG, and a group of Yemeni farmers should establish a Project Planning Group tc

assure integration with local and national goals and needs.

The follow=-on sorghum improvement project should continue the practice

of frequent reporting. In addition, annual reports should begin with an over=-

view of results and be written to be directly useful to USAID and Ministry of

Agriculture managers.

Although The University of Arizona was not funded to provide training
of Yemeni outside of Yemen, all parties had high expectations for the
evolution of training aspects of the Projecct. The major constraint to the
training program was that no Yemeni were identified as being available for
the program.

The University of Arizona investigated training alternatives. We
received resiyonses from six non-U. S. institutions. DNone provided the combina-
tion of short-term agricultural training in Arabic believed to be necessary.

In responsc to this lack, The University of Arizona has prepared a Training
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Plan which details a method for providing Yemeni students with practical
agricultural training in Arabic language. It is appended in Section 4.1.6.

Emphasis on training needs to be shifted to more formal educational oppor-

tunities. Candidates for participant training need to be identified by the

Government of Yemen. Participant training should be more closely integrated

with other Project activitier. Aan effective method for insuring integration

is to make training contract-funded.

The University of Arizona team members contributed significantly to
other components of the total U. S. Development Assistance Program in Yemen at
the request of USAID. Examples include designing irrigation system for the
horticulture project, providing culled sorghum seed to the poultry project as
feed, and collecting (surveying) insects to allay the fear of a locust invasion
in the Sana'a region.

As a result of the University of Arizona Project, the current genera-
tion of USAID projects can make use of the research facilities established at
Al Jaroubah and Sana'a and the trained technicians. This should significantly
decrease start-up time for these new projects and increase their rate of
progress toward their goals.

Sorghum and millet improvement is a long term activity in Yemen as it
is elsewhere. fTwenty years may be required to achieve changes of great
magnitude in the productivity of grains. Sorghum and millet are uniquely
adapted to non-irrigated productionin arid regions and will continue to be
mainstays in the Yemeni diet. 1In “his light, the sorghum and millet improve-
ment program was a valid activity for development projects in Yemen and will
be a valid emphasis in the future.

A reconstituted sorghum and millet improvement program should be

expanded to include more cmphasis on the social and economic aspects of grain

production. A farming systeme approach and extension activities would contribute

substantially to meecting new project goals.,

More detailed recommendations on insect control and continuing activities

at Al Jaroubah are included in Scction 4.1.4.
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4. Appendices

The final section of this report is designed to provide additional
detail in support of the main body of the document. Section 4.1 contains
technical data derived from the University of Arizona team activities. Section
4.2 is a list of Project personnel. Section 4.3 lists the reports generated by
the project. Section 4.4 is a fiscal overview. Section 4.5 presents the

project history in terms of benchmark activities.

4.1 Technical Data

Various summaries of technical information produced by the University of
Arizona team are included in the following sections for the reader who wishes
additional information.

Section 4.1.1 lists the plant improvement tests carried out each year
during the Project. Section 4.1.2 explains the technical terms used in
describing the Project research. It is reprinted from the 1979 Annual Report.
Section 4.1.3 is the coding and format description of the Yemen Farmer Survey
designed by Professor Nasser Aliqui of the University of Sana'a in cooperation
with USAID and the Univ: ity of Arizona team. Section 4.1.4 presents
abbreviated recommendations for insect pest control and for follow-on activities
at the Al Jaroubah Research station. Section 4.1.5 lists, for quick reference,
the known crop pests of Yemen. Section 4.1.6 is the University of Arizona
training Program for Yemeni Agriculturists including institutions contacted
for information on their training programs. Section 4.1.7 is the University of

Arizona Planting Plan for the 1981 secason.

4.1.1 Overview of Plant Improvement Tests

Table 4.1 allows a gross comparison of 1977-1980 tests with those 1976
tests which werec prior to the University of Arizona Project in Yemen. The
tests carried out cach ycar are described in terms of the number of entries
tested, the replications, the rows per plot, numbers of rows and brief
descriptive comments.

Tables 4.2 through 4.6 are descriptions of tests made cach yecar. Test
numbers, names, crop types and numbers of entries, replications, rows and plots

are delincated.
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Table 4.1. Overview of Crop Improvement Activities

Number of Number of Number of

Year Tests Entries Tested Rows

1977 30 2,474 5,331
1978 19 1,608 2,874
1979 18 1,435 3,310
1980 23 1,656 5,522
Total 90 7,173* 17,037
4 year average 22 1,793 4,259
1976 tests 38 1,379 3,323

*This is an overestimate since a single entry could be in more than one test
and many entries were advanced in successive years.
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Table 4.2. University of Arizona 1977 Field Experiments at Sana'a

Test Number of Number of Number of Rows/ Number of

Number Test Name Entries Replications Plots Plot Rows Crop Type Field

77074 Early-Preliminary 126 2 252 1 252 Sorghum B
Yield Test

77075 Late-Preliminary 113 2 226 1 226 Sorghum B
Yicld Test

77070 Early-Advanced Yield 85 4 340 1 340 Sorghum A
Test

77077 Latc~Advanced Yield 0 4 360 1 360 Sorghum A
Test

77078 lHvbrid-aAdvanced Genera- 20 4 80 2 160 Sorghum B
tion Yield Depression
Test

77079 Pest Resistance Nursery 24 4 26 4 384 Sorghum

77080 Experimental Hybrid 49 1 147 Sorghum
Yield Test

77081 Experimental Hybkrid 82 1 82 1 82 Sorghum B
Cbservation Test

77082 Head-to-Row Early 345 1 345 1 345 Sorghum

77033 Head-to~Row Late 342 1 342 1l 342 Sorghum

77084 Miscellaneous Pre- 155 2 310 1 310 Sorghum
liminary Yield Test

77085 Demonstration 77 1 77 2+ 146 miscellaneous A-B

field crops
77086 Date~-of-Planting Test 24 4 96 4 384 Sorg. Mill. A
77087 IPMAT #2 International 22 66 1l 66 Millet

Pearl Millet Adaptation

3, Test #2
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Table 4.2 (Continued)

Test Number of Number of Number of Rows/ Number of

Number Test Name Entries Replications Plcts Plot Rows Crop Type Field

77088 Nursery 664 1 664 1+ 664 Sorghum

77089 International Sorghum 34 3 102 1 102 Sorghum E

Cooperative Nursery
77090 East African Maize 27 2 54 3 162 Corn E
Variety Trial

77091 Sana-Yield Test 7 4 28 1 28 Sorghum B

77092 Millet-Yield Test 44 2 88 1 88 Millet E

77093 F3 Selections 76 1 76 1 76 Sorghum A

77094 Sorghum Yield Test 8 3 24 1 24 Sorghum E

(from UNDP Taiz)
77095 Millet Yield Test 4 3 12 1 12 Millet E
(from UNDP Taiz)
77096 Sudan Grass 28 1 28 2 56 Sudan Grass E
Marana Millet Composite 28 1 28 2 56 Millet A
Sorghum Composite 101 Sorghum A
Sorghum Composite 24 Sorghum B
Big-Headed Millet 60
Population

Snowflake Fertile + 180
Sterile Random Mating

NP3R Dry Steriles . 85
(Sorghum)

Senegal Millet Population 69

1977 = 30 Tests = Total entries = 2474
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Table 4.3. University of Arizona 1978 Field Experiments at Sana'a

Total
Test Number of Number of Rows Per Field
Number Test Name Entries Replications Plot Rows Crop Type
78097 Head-to-Row 328 1l 1 328 Sorghum
78098 liead-to—-Row 251 1 1 251 Sorghum
73099 lHHead-to—-Row 352 1 1 352 Sorghum
78100 Head-to-Row 158 1 1l 158 Sorghum
78101 Preliminary Yield Test 56 1l 2 112 Sorghum
78102 Advanced Yield Test 36 4 2 288 Sorghum
78103 Elite Yield Test 30 4 2 240 Sorghum
781041 International Sorghum Disease and Insect 37 2 1 74 Sorghum
tlursery
78105 Mational Cooperative Sorghum Yield Trial 5 3 3 45 Sorghum
78106 National Cooperative Sorghum Observation 21 1l 3 63 Sorghum
Nursery
78107 lNational Cooperative Maize Yield Trial 6 3 54 Maize
78108 National Cooperative Maize Observation 18 1 3 54 Maize
Hursery
78109 National Cooperative Pearl Millet Yield 3 3 3 27 Pearl millet
Trial
78110 National Cooperative Pearl Millet 10 1 3 30 Pearl millet
Observation Nursery
78111 F4 Generation of Populations 76 1l 76 Sorghum
78112 Advanced Hybrid Generation Populations 15 1-10 28 Sorghum
78113 Nursery 158 2 316 Sorghum
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Table 4.3 (Continued)

Total
Test Number of Number of Rows Per Field
Number Test Name Entries Replications Plot Rows Crop Type
78114 1978 International Food Grain Sorghum 30 3 3 270 Sorghum
Yield Trial
78115 Early Maturity and Tall Hybrid Yield Test 18 3 2 108 Sorghum
1608 2874










Table 4.5 (Continued)

Total
Test Number of Number of Plot Field
Numiber Test Rane Entries Replications Size Rows Crop Type
80-020 Inter. Pearl Millet DM Nursery 50 2 0.75x5m 100 Pearl millet
80-021 Sorghun Introductions 54 2 1.50x5m 216 Sorghum
80-023 Inter. Pearl Millet Adap. Trial 79(I) 22 3 0.75x5m 66 Pearl millet
80-025 Inter. Pearl Millet Adap. Trial 79(II) 22 3 0.75x5m 66 Pearl millet




Table 4.6. University of Arizona 1980 Field Experiments at Al Jaroubah
Total
Test Number of Plot Field
Number Test Name Entries Replication Size Rows Crop
AJ80-001 Head Rows 450 1 0.75x5m 450 Sorghum
AJ80~002 Outreach Test 50 2 1.5x5m 100 Sorghum
(OR80-09)
AJ80-003 Response Fertilizer 1 1 ‘Maize
AJ80-004 Dwarf Sorghum Trial 1 1 Sorghum
AJ80~005 Obsecrvational Trial Sesame
AJ80-006 Observational Trial Cotton
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plant in a plot was visually rated in a similar manner on a similar scale but
independent of the evaluation rating given to the plant.

These evaluations by experienced personnel are necessary to initially
select experimental materials with potential for further testing. There is
no other way to initially sort out promising genotypes for actual testing.
There is a high degree of correlation of these visual ratings with actual
grain and forage production values with experienced personnel.

7. Lodging: Just prior to their harvest for grain all plots were
evaluated for lodging. These evaluations were expressed in a percent value
composed of a combination of a value for number of lodged plants combined with
degrees of lodging. It is necessary that the same person be experienced and do
all of the evaluations since estimates would differ by individuals.

8. Grain Production: The grain was allowed to mature and dry down on
the plant in the field plot in a normal manner. However, due to continual
bird problems we did not delay harvest much beyond hard dough stage of develop-
ment. There was variation in maturity among plants within plots so some heads
were high in moisture. The harvested plots were hung up to dry under an open
sided roofed area.

Bird watch personnel during daylight hours were very successful in
keeping down bird damage of the plots. Most plots had little or no bird damage
at all. Plot yields were adjusted for these estimated bird damages. Estimating
bird damage correctly takes years of experience. The new or inexperienced
researcher will always over-cstimate bird damage by several times the real
amount. This results in plots with the greatest bird damage always coming up
with the greatest adjusted yiclds. Many years of experience are necessary to
properly cstimate this damage. It is necessary for uniformity of data that
the same individual do all estimating, at least within tests.

The harvesting of the heads from each plot was done by hand. Each test
was harvested secparately. The total time taken to hand harvest the grain of
all of the tests for 1978 was only about 3 days. The actual harvesting was
spread out over a greater period of time because of differences in planting
dates and gencral naturitics among tests, By hand harvesting carefully every
head was harvested.  Nothing was lost. This sort of accuracy is not possible
with machine harvesting.

As reported carlier che sacks of heads were allowed to dry down to an
air dry condition suitable for threshing. No suitable mechanized threshing
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equipment was available on the project for threshing these yield heads. The
equipment available cracked or broke much of the local type seed which is much
larger than U. S. type sorghum grain for which all of the threshers had been
developed. The greatest problem was the loss of grain during threshing by
throwing it out of the machine and not fully threshing out of the glumes.
Threshing of the grain from the glumes by pounding by sticks on the closed sacks
of dry heads was very quick and efficient with absolutely no grain loss, or
cracked or broken grain. The chaff was gently fanned from the grain and then
the grain was weighed for plot yield of grain.

These plot grain yields were then corrected for any percent bird damage
followed by correction for percent stand count less than 100%. The resulting
plot grain yield then reflected the theoretical performance of a full plot
undamaged by birds.

These plot yields of grain were then converted to yields per hectare.
Other grain yield values for individual genotypes were then calculated relative
to height and days to maturity.

The current market values of grain by the kilo were checked in several
locations and monetary values of production per hestare for each genotype were
calculated. ‘

9. Forage Production: The sorghum plant itself is of equal if not
greater value than the grain in the Yemen economy. Consequently it is necessary
to evaluate the experimental genotypes in the advanced or elite tests for
actual forage production as well as grain production. Traditionally much of
the sorghum was harvested as follows: first the leaves except for the top 2 or
3 were stripped from the stalk near soft dough stage and sold for feed. Second
the heads were harvested by hand at maturity. Third the stalks were cut off
at or near ground level, bundled and sold for feed or fuel. Fourth and last
the stubble was sometimes plowed up and used for fuel. Currently the great
on-farm labor shortage has eliminated the labor intensive leaf stripping on
many farms. Most of the bundles of sorghum stalks sold in the suks (markets)
have all dricd leaves attached. Because of the great labor requircment to

strip leaves this project also climinated this step.

Immediately after grain harvest the plants in each plot of the advanced
yield test were cut and weilghed green in the field. A forage sample of 4 or
5 typical complete plants were immediately taken from the harvested plot material
cut up, put in a sack and reweighed green as a sample.  This representative
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sample was hung up to completely air dry under roof and then reweighed dry.
This drop in moisture for the sample (less the sack) gave us a percent dry
matter which was applied to the original total plot yield of green material

to give a forage dry matter production figure. This initial plot dry matter
production figure was corrected for percent stand less than 100% to bring it up
to a theoretical full plot.

These plot yields of forage per hectare were then converted to yields
per hectare. Other forage yield values for individual genotypes were then
calculated relative to height and days to maturity.

The current local market values of bundles of dry sorghum stalks were
obtained by having Yemeni employees buy several bundles at different market
locations. These bundles in the Sana'a area usually have the dried leaves
fairly intact. There has not been enough labor at the farm level to strip
leaves as was formerly done. The bundles were air dried like those from the
plots and monetary values per kilo of dry matter were calculated. Sorghum

stalks were selling as follows:

YR .75 per kilo
$ .1654 per kilo

Dry sorghum stalks

Sorghum grain was selling as follows:
Sorghum grain = YR 1.4 per kilo

$ . 3087 per kilo

$ 14.00 per 100 pound

L]

10. Grain Test Weight: A measure of the quality of grain produced by
each genotype was obtained by measuring their test weights in kilos per hecto-

liter.

4.1.3 Yemen Farmer Survey

This survey was designed by Professor Nasser Aliqui of the University
of Sana'a in conjunction with USAID and the University of Arizona team (Table
4.7). Dr. Aliqui and his students administered the survey to about 600 Yemeni

farmers. Questions about the results should be directed to Dr. Aliqui.

4.1.4 Miscellancous Recommendations
Section 4.1.4.1 presents recommendations for Inscct Pest Control which

were formulated by Dr. Tuttle while on temporary assignment with the University
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Table 4.7. Coding and Format for Yemen Farmer Survey

Card No.
Column No. Format Variable Name: Question and Possible Answers
1:11 Fl.0 SMPLANT: Have you planted sorghum or millet last year?
(1) sorghum (2) millet (3) both (4) neither
1:16-20 F5.2 FMAREA: Farm area? (ha.) (99) N.R.
1:21 Fl.0 FMEL: Farm elevation (meters)
(1) < 500 (2) 500-1000 (3) 1000-1500 (4) 1500-2000
(5) 2000-2500 (6) 2500-3000 (7) > 3000 (8) N.R.
1:22 F1.0 ACCESS: (1) paved road (2) gravel road (3) unimproved
road (4) not accessible by vehicle (5) N.R.
1:23 Fl1l.0 TENURE: Land-tenure (1) own (2) rent/kind (3) rent/cash
(4) own/rent (5) wagf (religious endowment) (6) own &
wagf (7) N.R.
1:24 - Fl1l.0 NOSVAR: Number of sorghum varieties grown? (9) N,R.

2:11-15 F5.2 AS 1111: area (ha.) sorghum variety 1111 (white, open,
straight, < 2 m.

2:16-20 F5.2 AS 1112: area (ha.
straight, > 2 m.

)
} sorghum variety 1112 (white, open,
)

2:21-25 F5.2 AS 1121: area f(ha.)

curved, < 2 m.)

sorghum variety 1121 (whit.e, open,

2:26-30 F5.2 AS 1221: area (ha.) sorghum variety 1221 (white, closed,
curved, < 2 m.)

2:31-35 F5.2 AS 1222: area (ha.) sorghum variety 1222 (white, closed,
curved, > 2 m.)

2:36-40 F5.2 AS 2111: area (ha.) sorghum variety 2111 (red, open,
straight, < 2 m.

~—

2:41-45 F5.2 AS 2112: area (ha.) sorghum variety 2112 (red, open,
straight, > 2 m.

~—

2:46-50 F5.2 AS 2122: areca (ha.) sorghum variety 2122 (red, open,
curved, > 2 m.)

2:51-55 F5.2 AS 2221: area (ha.) sorghum variety 2221 (red, closed,
curved, < 2 m.)

2:56-60 F5.2 AS 2222: arca (ha.) sorghum variety 2222 (red, closed,
curved, > 2 m.)

2:61-65 F5.2 AS 3221: areca (ha.) sorghum variety 3221 (yellow, closed,
curved, < 2 m.)

2:66-70 F5.2 AS 3222: arca (ha.) sorghum varicty 3222 (yecllow, closed,
curved, > 2 m.)

2:71-75 F5,2 AS 4111: area (ha.) sorghum variety 4111 (grb, open,
straight, < 2 m.)
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Table 4.7 (Continued)
Card No.
Column No. Format Variable Name: Question and Possible Answers
2:76-80 F5.2 AS 4112: area (ha.) sorghum variety 4112 (grb, open,
straight, > 2 m.)
3:11 F1.0 MS 1111: months to maturity sorghum variety 1111 (0) N.A.
3:12 F1.0 MS 1112: months to maturity sorghum variety 1112 (0) N.A.
3:13 Fl1.0 MS 1121: months to maturity sorghum variety 1121 (0) N.A.
3:14 Fl.0 MS 1221: months to maturity sorghum variety 1221 (0) N.A.
3:15 Fl.0 MS 1222: months to maturity sorghum variety 1222 (0) N.A.
3:16 F1.0 MS 2111: months to matu.ity sorghum variety 2111 (0) N.A.
3:17 Fl1.0 MS 2112: months to maturity sorghum variety 2112 (0) N.A.
3:18 Fl1.0 MS 2122: months to maturity sorghun variety 2122 (0) N.A.
3:19 Fl1.0 MS 2221: months to maturity sorghum variety 2221 (0) N.A.
3:20 Fl1.0 MS 2222: months to maturity corghum variety 2222 (0) N.A.
3:21 F1.0 MS 3221: months to maturity sorghum variety 3221 (0) N.A.
3:22 F1.0 MS 3222: months to maturity sorghum variety 3222 (0) N.A.
3:23 F1.0 MS 4111: months to maturity sorghum variety 4111 (0) N.A.
3:24 F1.0 MS 4112: months to maturity sorghum variety 4112 (0) N.A.
3:26-30 F5.2 AMIL: area in millet (ha.) (99) N.R.
3:31 F1.0 MMIL: months to maturity of millet (0) N.A.
3:36~38 F3.0 PC 1111 RF: % variety 1111 rainfed (555) N.R. (999) N.A,
3:39-41 F3.0 PC 1111 SP: % variety 1111 spate-irrigated (555) N.R.
(999) N.A.
3:42~44 F3.0 PC 1111 ST: % variety 1111 stream-irrigated (555) N.R.
{999) N.A.
3:45-47 F3.0 PC 1111 W: 2 variety 1111 well-irrigated (555) N.R.
(999) N.A.
3:51-53 F3.0 PC 1112 RF: % variety 1112 rainfed (555) M.R. (999) N.A.
3:54-56 F3.0 PC 1112 spP: % variety 1112 spate-irrigated (555) N.R.
(999) N.A.
3:57~59 F3.0 PC 1112 ST: . variety 1112 stream-irrigatod (555) N.R.
(999) HN.A.
3:60-12 F3.0 PC 11l12w: " variety 1112 well-irrigated (555) N.R.
(999) N.A.
3:66-68 F3.0 PC 1121 RF: % varicty 1121 rainfed (555) H.R. (999) N.A.
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Table 4.7 (Continued)

Card No.
Column No. Format Variable Name: Question and Possible Answers
3:69-71 F3.0 PC 1221 SP: % variety 1121 spate-irrigated (555) N.R.
(999) N.A.
3:72-74 F3.0 PC 1121 ST: % variety 1121 stream-irrigated (555) N.R.
(999) N.A.
3:75-77 F3.0 PC 1121 W: % variety 1121 well-irrigated (555) N.R.
: (999) N.A.
4:11-13 F3.0 PC 1221 RF: % variety 1221 rainfed (555) N.R. (999} N.A.
4:14-16 F3.0 PC 1221 SP: % variety 1221 spate-irrigated (555) N.R.
(999) N.A.
4:17-19 F3.0 PC 1221 ST: % variety 1221 stream-irrigated (555) N.R.
(999) N.A.
4:20-22 F3.0 PC 1221 W: % variety 1221 well-irrigated (555) N.R.
(999) N.A.
4:26-28 F3.0 PC 1222 Rf: % variety 1222 rainfed (555) N.R. (999) N.A.
4:29-31 F3.0 PC 1222 SP: % variety 1222 spate-irrigated (555} N.R.
(999) N.A.
4:32-34 F3.0 PC 1222 ST: % variety 1222 stream-irrigated (555) N.R.
(999) N.A.
4:35-37 F3.0 PC 1222 W: % variety 1222 well-irrigated (555) N.R.
(999) N.A.
4:41-43 F3.0 PC 2111 RF: % variety 2111 rainfed (555) N.R. {999) N.A.
4:44-46 F3.0 PC 2111 SP: % variety 2111 spate-irrigated (555) N.R.
(999) N.A.
4:47-49 F3.0 PC 2111 ST: % variety 2111 stream-irrigated (555} N.R.
(999) N.A.
4:50-52 F3.0 PC 2111 W: % variety 2111 well-irrigated ({555} N.R.
(999) N.A.
4:56-58 F3.0 PC 2112 RF. % variety 2112 rainfed (555) N.R. (999) N.A.
4:59-61 F3.0 PC 2112 SP: % variecty 2112 spate-irrigated (555) N.R.
(999) N.A.
4:62-64 F3.0 PC 2112 ST: % variety 2112 strecam-irrigated (555) N.R.
(999) N.A.
4:65-67 F3.0 PC 2112 W: % varicty 2112 well-irrigated (555) N.R,
(999) N.A.
5:11-13 F3.0 PC 2122 RP': % variety 2122 rainfed (555) N.R. (999) N.A.
5:14-16 F3.0 PC 2122 SP: ° varicty 2122 spate-irvigated (555) N.R.
(999) N.A.
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Table 4.7 (Continued)

Card No.
Column No. Format Variable Name: Question and Possikle Answers

5:17-19 F3.0 PC 2122 ST: % variety 2122 stream-irrigated (555) N.R.
(999) N.A.

5:20-22 F3.0 PC 2122 W: variety 2122 well-irrigated (555) N.R.
(999) N.A.

5:26-28 F3.0 PC 2221 RF: % variety 2221 rainfed (555) N.R. (999) N.A.
5:29~31 F3.0 PC 2221 SP: % variety 2221 spate-irrigated (555) N.R.

(999) N.A.

5:32-34 F3.0 PC 2221 ST: % variety 2221 stream-irrigated (555) N.R.
(999) N.A.

5:35-37 F3.0 PC 2221 W: % variety 2221 well-irrigated (555) N.R.
(999) N.a.

5:41~43 F3.0 PC 2222 RF: % variety 2222 rainfed (555) N.R. (999) N.A.
5:44-46 F3.0 PC 2222 SP: % variety 2222 ¢ ate-irrigated (555) N.R.

(999) N.A.
5:47-49 F3.0 PC 2222 ST: % variety 2222 stream-irrigated (555) N.R.
(999) N.A.
5:50-52 F3.0 PC 7222 W: % variety 2222 well-irrigated (555) N.R.
(999) N.A.
5:56-58 F3.0 PC 3221 RF: % variety 3221 rainfed (555) N.R. (999) N.A.

5:59~-61 F3.0 PC 3221 SP: % variety 3221 spate-irrigated (555) N.R.

(999) N.A.

5:62-64 F3.0 PC 3221 ST: % variety 3221 stream-irrigated (555) N.R.
(999) N.A.

5:65-67 F3.0 PC 3221 W: % variety 3221 well-irrigated (555) N.R.
(999) N.A.

6:11-13 F3.0 PC 3222 RF: % variety 3222 rainfed (555) N.R. (999) N.A.
6:14-16 F3.0 PC 3222 SP: 3 variety 3222 spate-irrigated (555) N.R.

(999) N.A.

6:17-19 F3.0 PC 3222 ST: % variety 3222 stream-irrigated (555) N.R.
(999) N.A.

6:20-22 F3.0 PC 3222 W: % variety 3222 well-irrigated (555) N.R.
(999) N.A.

6:26-28 F3.0 PC 4111 RF: % variety 4111 rainfed (555) N.R. (999) N.A.

6:29-31 F3.0 PC 4111 sP: % variety 4111 spate-irrigated (555) MN.R.
(999) u.A.

6:32-34 F3.0 PC 4111 sT: % variety 4111 stream-irrigated (555) N.R.
(999) N.A.
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Table 4.7 (Continued)

Card No.
Column No. Format Variable Name: Question and Possible Answers
6:35-37 F3.0 PC 4111 W: % variety 4111 well-irrigated (555) N.R.
(999) N.A.
6:41-43 F3.0 PC 4112 RF: % variety 4112 rainfed (555) N.R. (999) N.A.
6:44-46 F3.0 PC 4112 SP: % variety 4112 spate-irrigated (555) N.R.
{999) N.A.
6:47-49 F3.0 PC 4112 ST: % variety 4112 stream-irrigated (555) N.R.
(999) N.A.
6:50-52 F3.0 PC 4112 W: % variety 4112 well-irrigated (555) N.R.
(999, N.A.
6:56 F1.0 INTCRP: Did you intercrop (with sorghum and millet)?
(1) yes (2) no (3) N.R.
6:57 F1.0 CINTCRP: Crops intercropped? (0) N.A. (1) Dug r
(2) Kishd (3) Koshori (4) gitn (5) combination
(6) N.R.
6:58 Fl1.0 RATOONNO: Number of ratoons normally produced?
(0) 0 (1) 1 (2) 2 (3) N.R.
6:59 Fl1.0 RATOONR: Reason for ratooning? (0) N.A. (1) Forage
(2) Grain (3) Both (4) N.R.
6:60 F1.0 SEEDSCE: Seced source? (1) own production (2) neighbor
(3) market (4) other (5) N.R.
6:61-65 F5.1 SEED RTS: Seed rate for sorghum (kg./ha.}? (0) N.A.
(99999) N.R.
6:66-70 F5.1 SEED RTM: Seed rate for millet (kg./ha.)? (0) N.A.
(99999) N.R.
6:71-73 F3.0 FERTUSEN: Use of natural fertilizer (kg./ha.)? (999) N.R.
6:74-76 F3.0 FERTUSEC: Use of chemical fertilizer (kg./ha.)? (999) N.R,
6:77 Fl1.0 PESTUSE: Use of pesticides? (1) Yes (2) No (3) N.A.
7:11 F1.0 MSCHLPRP: Machinery use, land preparation? (0) no (1) yes
(2) N.A.
7:12 F1.0 MACHPLT: Machinery use, planting? (0) no (1) yes
(2) N.A.
7:13 F1.0 MACHIRIG: Machinery use, irrigation? (0) no (1) yes
(2) N.A.
7:14 F1.0 MACHHAR: Machinery use, harvesting? (0) no (1) yes
(2) N.A.
7:15 F1.0  MACHTHR: Machinery use, threshing? (0) no (1) yes

(2) N.A.
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Table 4.7 (Continued)

Card No.
Column No. Format Variable Name: Question and Possible Answers
8:28 F1.0 TYPSTORE: type of storage? (0) N.A. (1) madfan (2) drum
(3) bins (4) other (5) combination (6) N.R.
8:31-33 F3.0 PCGRLSS1: % stored grain loss (< 1 yr. storage)?
(555) N.R. (999) N.A.
8:34-36 F3.0 PCGRLSS2: % stored grain loss (> 1 yr. storage)?
(555) N.R. (999) N.A.
8:37 Fl1.0 PK.3LEMS: Major problems being encountered in sorghum/

millet production? (0) N.R. (1) pests & discase

(2) labor shortage (3) high labor cost (4) lack of
agricultural inputs (5) lack of rain ({6) lack of
extension (7) is (L)+(2)+(3) (8) combination of above
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Tobacco

Myzus persicae (Sulzer) (green peach aphid)

Tomato
Blister beetles sp.
Flea beetles sp.

Heliothis armigera Huber (tomato fruitworm)
Microcerotermes diversus (subterranean termite)
Mycus persicae (Sulzer) (green peach aphid)
Plusia sp. (looper)
Watermelon
Myzus persicae (Sulzer) (green peach aphid)
Wheat
Diuraphis noxia Mordvilko (aphid)

4.1.5.3 Miscellaneous Insects Collected
A few other species of insects were collected or observed which were
not associated with any particular host plant at the time. Names of these were

obtained from collected material at Taiz (Ministry of Agriculture).

Adesmia interrupta (tenebrionid beetle)
Chlorochroa sayi (Say stink bug)
Coccinella undecimpunctata (lady beetle)
Gryllus bimaculatus DeGreer (black cricket)
Heliocopris gigas (large scarab beetle)
Pachnoda histrio F. (scarab beetle)
Pockilocerus vittatus (lubber grasshopper)
Pontia glauconome (pierid butterfly)
Spilostethus pandurus militaris (lygacid bug)
Vanessa carduii (L.) (painted lady)
Xylocopa aestuans (carpenter bee)

4.1.5.4 Beneficial Insects and Mites (from miscellancous plants)
Anthocoridae
Orius spp. (minute pirate bugs)

Cheyletidac

Chelcetogenes ornatus (C. & F,) (cheyletid mite)
Cheyletia spp. (cheyletid mitos)
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Chrysopidae

Chrysopa vulgaris Schn. (lacewing)
Coccinellidae

Coccinella spp. (lady beetles)

Scymnus spp. (coccinellids)
Phytoseiidae

Amblyseius gossypi (amblyseid mite)

Amblyseius spp. (amblyseid mites)

Typhlodromus spp. (typhlodromid mites)
Stigmaeidae

Agistemus exertus (Gonzales) (stogmaeid mite)
Tydeidae

Tydeus californicus Banks (tydeid mite)

4,1,6 Training Program for Yemeni Agriculturalists

The following pages describe the program designed for training Yemeni
students in the basic skills for plant improvement work. Also included is
related correspondence and a list of institutions (Table 4.8) responding to

the University of Arizona request for information on training programs.
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Yemen Training Prqgosal

Purpose: The purpose of this proposal is to provide a six month agricultural
training program at the University of Arizona (UA) for trainees
selected by the Yemen Arab Republic Government (YARG).

Background: The U. S. Agency for International Development (USAID) requested
the University of Arizona to investigate possible sources of training,
including Arabic language schools in the Middle East. Various
educational institutions in the Middle East area were contacted
to determine applicable course contents and availability. Training
tailored to the specific iiceds ot the Yemen attendees was not located
in this search. The UA therefore investigated its own capability,
and this proposal outlines the training which could be provided.

Training Concepts:

1. Trainees would be selected by the YARG and approved by USAID.
Persons attending would possess a high school level education,
or equivalent, as determined by the YARG.

2. Arabic would be spoken in class approximately seventy-five
percent of the time. Only a limited amount of English would
be utilized during instruction. It is estimated twenty-
five percent would be required to familiarize the student
with applicable terms. English training would be suited to
the need of the students.

3. Training would emphasize helping attendees within the con-
straints of the Yemen environment. The training would not
be "Americanized" to the point that they could not utilize
it upon their return. The distinctions between laborers,
supervisors, managers, and administrators in Yemen would
be pointed out. Principles of agricultural research in
Yemen also would be taught. These topics would show train-
ees their role in the system of agriculture in Yemen and
also provide them with knowledge concerning their future
aspirations.

4. The practical aspects of apriculture would be taught at a
level suitable for the trainees. Daily course hand-out
material would be provided and summarized weokly to relate
new information to the environment of Yemen. They would
also form a complete file of material for future use.

5. Instructors who can speak both Arabfc and English would be
used to assiat In course development and presentation.
U of A faculty who have been to Yemen would be used to assist
In course development and actual instructfion, where posaible.
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Training Proposal
Page 2

Course Topics: Examples are as follows:

1. Simple terms in English needed to familiarize students with
applicable agricultural uses,

2, Measurement systems, record keeping, machine use and
adjustment.

3. Tools for on-farm use.

4, How to drive and maintain a tractor. Actual driving would
be provided.

5. Soil preparation.

6. Agriculture in Yemen.

7. Use and adjustment of machines.
8. Plant propagation.

9, TIrrigation.

10, Farm systems.

11. Tree crops, to include grafting.
12. Root stocks.

13, Sorghum.

14, Alfalfa.

15. Pest control.

16, Weed control,

17. Fertilization.

18. Extension.

19. Resecarch principles and goals.

20, Rescarch stations.
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Training Proposal
Page 3

Training Facilities: The University of Arizona campus, local University farms,
and off-campus research stations would be used in Mesa,
Marana, Yuma, Phoeniy and Safford.

Housing: The students would be housed in apartments near the University
' Campbell Avenue Farm. USAID would provide the normal participant
allowance of approximately $500 per month to cover all living
expenses. Dependant housing would not be authorized.

Cost: The following cost estimate is based on ten students for the first class.

l. Salaries and fringe benefits.
a. Faculty (9 mm) vevvrvrnnnnnnnnnsnnnnnnncensnnnns 27,000
b. Arabic speaking program manager (12 mm)......... 36,000
C. Administration (3 mm)e..vueuveveeeoeeeereneennnn. 9,000
d. Secretary (6 M) eeseeeuevueernseonenennnnesennns 7,200

TOTAL.l..lll....l.l.l"'..' 79’200

2. Local transportation..c.ecvcisieeeiitenssnneerenanens 3,000
3. Round trip air fare ($2,500 x 10) . eeeiienienenneen...25,000
4. Living expense ($500/month x 6 x 10)ceeevieeensens...30,000
5. Other direct COSLS.tenrneuesnntiteniinitestirennas...10,C00

TOTAL..'l....l.'.....l....$1472200
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THE UNIVERSITY OF ARIZONA

TUCSON, ARIZONA 85721

COLLEGE OF AGRICULTURE

INTERNATIONAL PROGRAMS
209 NUGENT BUILDING (602) 626~l7l7l

October 14, 1980

To Jeff Lee, AID/W

USAID

Department of State

Agency for Intermational Dev:lopment

VWashington, D.C. 20520

From : Cerald Matlock, David Cleveland

Sujject: Training peogram design, UA Sorghum/Millet Project, Yemen

In response to your request that ve desigh a training
program for four to five candidates from Yemey, ve have
been discussing desired requirements eible programs.

There are two basic alternatives;

1. Locat..  a suitable pr at an Arabic language

We have sent fnquires\to Pourteen institutions so

far, outlinifig our requirements to them, and asking

1f they have\appropgfate programs. In addition to
bic? the requirements include practical

and an empbhsis on cereals and other subsistence
croRs copeon in Yemen. There should be flexibility
in admlssions requirements so that those with more
or less than high school level education who could
benefit from training could be included.

2. Establishing a training program at the University
of Arizona. The requirements stated in 1 above would
apply. We would use our own inatructors (with trans-
lators vhere neceasary), so that all instruction would
be in Arabic. This would have the advantages of the UA
having direct oontrol over content, developing a base for
the UA to be further involved in such training programs,
and having minimal over head for personnel and equipment.

Bhen we have had responses from the Middle East and North African
institutions we will make a decision as to where the training should
take place, and proceed to develop a more detailed program.

We will continue to keep you informed of our programs in developing
a prpposal for training as requested.

WeM:jh
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Department of State TELECRAM

PAGE €1 SANA 06074 0810172 : 056219 AID7466
ACTION AID-35

ACTION OFFICE CTR-02

INFO MNEPD-03 NEDP-01! CHE-01
GCNE-01 FM-C2 CMGT-C2 I
0-00 /030 A2 X

INFO OCT-01 /036 w ‘

Sm———— T -008187 081020z /34

-0a NENA-~Q3 GC-01 GCFL-01
CH8-21 RELO-01 MAST-01

R CBOES4Z SEP 80
FM AMEMIASSY SANA
TO SECSTATE WASHDC 4477

UNCLAS S&NA 5074
AIDAC

E. O, 12065: Na
SUBJ: 279-D0830 SORGHUM AND MILLET TRAINING

REF: SANA 5656

1. SORGHUM AND MILLET PROJECT @30 SCHEDULED

TO END MARCH 31, 1981 TRAINING UNDER THIS

PROJECT HAS BEEN MINIMAL, MOA HAS EXPRESSED

INTEREST IN HAVING UP TO FOUR PEOPLE RECE1VE

SHORT=TERM TRAINING BEFORE THE PROJECT ENDS.
ey

2. 1T WAS SUGSZSTED THAT TRAINING SHazLD BE .

PPACTICAL FOR SIx MONTHS CR ONZ CROP SEASON AT

ICRISAT, ICARDA OR U. 5. UNIVERSITY SUCH AS

ARIZOMNA.

3. UNIVEARSITY OF ARIZCNA SHOULD DETERMINE DATES
AND LOCATICNS OF TRAINING COURSES, LANGUAGE
RECUIREMENTS, COSTS, AND REQUIRED CUALIFICATIONS,
REQUEST AID/wW CNTACT ARIZCNA AND ADVISE MIS5SION
OF AVAILABLE TRAINING COURSES, . :

4. CANDIDATES WILL THEN EE NOMINATED BY MOA W1TH AlD
PROVIOING FUNDING THROUGH PIG/P FROM PROJECT 0«40

REFTEL RECUZSTING AMINDIEINT OF PROJECT 030 AUTHORIZATION
DID NOT IMNCLUDE FUNES FCR TRAINING. THEREFORE,
PARTICIPANTS wILL BE FUNDED THROUGH A PIO/P FROM

PROJECT @a@ TO AvOolec FURTHER AMENDMENT OF PROJECT @030.

S. SINCE ENGLISH CAPABILITY MAY BE A PROBLEM, SUGGEST
UNIVERSITY OF ARIZONA GIVE CAREFUL' CONSIDERATION TO

LOCATING ACCEPTABLE TRAINING COURSES IN ARABIC,
L ANE

UNCLASSIFIED
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Table 4.8. Institutions with Agricultural Training Programs

Name/Address

Notes

H. Msougar, Institute Scientifique Cherifien
Avenue Moulay Cherif
Rabat, Morocco

M'Hamed Sta M'Rad, Director
Institut National de la Recherche Agronomique de Tunisie
Ariana (Tunisie)

Dr. Hussein Elmousa, Crop Production
University of Jordan
Amman, Jordan

International Crops Research Institute for the Semi-
Arid Tropics

1-11-256 Begumpet Hyderabad

500 016

Andhara Pradesh, India

Dr. Mohamed El-Khash, Director General

The Arab Center for the Study of Arid Zones and
Dry Lands (ACSAD)

P.0. Box 2440

Damascus, Syria

International Center for Agricultural Research in
the Dry Areas

c/o International Development Research Center

5 Latif Monsour, Heliopolis

Cairo, Egypt

(25 different field
stations)

(0official language-~-
English)
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4.1.7 Planting Plan for 1981

At the end of the 1980 season, seeds were selected and prepared for
the 1981 season. Tables 4.9-4.17 present an overview of all proposed tests

and the specific genotypes selected for each test.
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http:4.9-4.17

Table 4.9. Tests Proposed for 1981 Planting

# of Plot Size

Test Title Entries Rows/Plot Replications # Rows
81-001 Head to row test 554 1 1l 554
81-002 Preliminary Yield Trial 100 2 3 600
81-003 Advanced Yield Trial 72 3 3 648
81-004 Elite Yield Trial 42 4 4 672
81-005 Short Grain Head Rows 124 1l 1l 124
81-006 Short Grain Preliminary Yield

Trial 34 2 3 204
81-007 Short Grain Advanced Yield

Trial 16 3 3 144
81-008 Short Grain Elite Yield Trial 22 4 3 352
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Table 4.11 (Continued)

Entry ) Replications

No. Source Pedigree Rl R2 R3
94 80-006-36 1094 2067 3048
95 80-002-219 1095 2013 3022
26 80-003-1094-? 1096 2009 3070
97 80-003-1094-3 1097 3080 3097
98 80-005-88~2 1098 2055 3002
99 80-006~111-2 1099 2082 3065
100 80-(06-112-2 1100 2048 3009
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Table 4.12 (Continued)

Entry Replications

No. Source Pedigree Rl R2 R3
47 80-003-205 Sana'a-9 147 208 368
48 80~-003-209 Sana'a-10 148 241 337
49 80-003-216 Sana'a-2 149 261 327
50 Local check 150 232 343
51 80-003-237 Sana'a-9 151 214 302
52 80-003-264 152 262 365
53 80-003-273 153 257 361
54 80-005-36 76026-019 154 221 306
55 80-005-42 77093-56-6 155 228 316
56 80-005-44 76026-067-3 156 270 346
57 80-005-47 76026-039-3 157 211 332
58 80-005-51 76026-068-12 158 266 342
59 80-005-60 Local check 159 202 © 313
60 Local check 160 248 307
6l 80-005-7 77093-64-1 161 205 324
62 80~005-10 77093-57-1 162 254 320
63 80~005-23 76026-074-5 163 235 321
64 80-005-25 77093-55-2 lo4 233 309
65 80-008-50 I1S410 165 242 3N
66 80-008-51 152927 166 210 318
67 80-002-110 78 (Comp) -21 167 222 331
68 80-002-159 NES2197xNES6985 168 224 340
69 80-002-250 77093-69-3 169 203 355
70 80-003-175 77093-33-24 170 230 352
71 80-003-236 Sana'a-9 171 231 319
72 80-006-1 76026-024 172 251 335
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Table 4.14 (Continued)

Entry
No. Source Pedigree Replication
46 80-005-11 78-009-R-66 1046
47 80-005-12 78-100-R-1 1047
48 80-005-16 78 (Comp) ~38 1048
49 80-005-18 76026-010-1 1049
50 Local check Local check 1050
51 80-005-24 NES3329xNES6982 1051
52 80-005-32 NES1773 1052
53 80~005-39 Sana'a-1 1053
54 80-005-41 77 (Comp) -84 1054
55 80-005-43 77 {(Comp) ~104 1055
56 80~005-61 77 {Comp) -39 1056
57 80-005-62 77 (Comp) =72 1057
58 80-005-63-1 IS-410 1058
59 80-005-63-2 IS-410 1059
60 Local check Local check 1060
6l 80-005-34 NES1421 1061
62 80-006-29 NES9958xNES6983 1062
63 80-005-78-1 77 (Comp) -20 1063
64 80-005-78-2 77 (Comp)-20 1064
65 80-007-7 CK60A/76026-032-21 1065
66 80-007-9-1 CK60A/76026-004~-41 1066
67 80~007-9-2 CK60A/76026-004-41 1067
68 80-007~-23 CK60A/77 (Comp) =75 1068
69 80-008-8 76026-068-12 1069
70 Local check 1070
71 80~-008-16-1 77 -93-08-8 1071
72 80-008-16-2 77-93-08-8 1072
73 80-008-16-3 77-93-08~8 1073
74 80-008-17 77-93-22-2 1074
75 80-008-19-1 77-93-76-6 1075
76 80-008-19-2 77-93-76-6 1076
77 80-008-22 77 (Comp) -20 1077
78 80-008-23 77 (Comp) =20 1078
79 80-008-25 77 (Comp) =31 1079
80 Local check 1080
81 80-008-28 77 (Comp) =46 1081
82 80-008-30 Local check 1082
83 80-008-31 77 (Comp) =58 1083
84 80-008-32 77 (Comp) =60 1084
85 B80-008-33 77 (Compr) =72 1085
86 8B0O-008-34 77 (Comp)=-73 1036
87 80-008-35 77 (Comp)=-75 1087
88 80-008-30 77 (Comp)-92 1088
89 80-008-37-1 77 (Comp) =42 1089
90 Local check 1090
91 B80O-008-37-3 77 (Comp)~-92 1091
92 80-008-41 HESIH59 1002
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Table 4.14 (Continued)

Entry

No. Source Pedigree Replication
93 80-008-43-1 NES1570 1093
94 80-008-43-2 NES1570 1094
a5 80-008-49 IS410 1095
96 80-008-53 152927 1096
97 80-008-54 CIMMYT76BJ197 1097
98 80-021-8-1 SD100 1098
99 80-021-8-2 SD1920 1099
100 Local check 1100
101 80-021-12 SD-106 1101
102 80-021-13 SD-106 Maintainer 1102
103 80-021-26 PV-667-GR 1103
104 80-021-39 CTL-MX-10 1104
105 80-021-46 CTL-MX-16 1105
106 80-021-14 CTL-MX-22 1106
107 80-021-54 CTL-MX-23 1107
108 80-021-22 CTL~-MX-24 1108
109 80-021-23 CTL-MX-25 1109
110 Local check Local check 1110
111 80-021-24 PV-734-GR 1111
112 80-021-25 Local check 1112
113 80-021-27 CTL~-MX-29 1113
114 80-021-21 SD-873-1SS5-06 1114
115 80-021-28 PV-535-GR 1115
116 80-021-35 CTL-MX-13 1116
117 80-009-8 15825 1117
118 80-009-9 T6026-032 1118
119 80-008-24 77 (Comp)-21 1119
120 80-003-259 GSA- 30F 1120
121 80-005-20 NES1500xNES6976 1121
122 80-008-14 77093-03-5 1122
123 80-008-37-2 77 (Comp)}-92 1123
124 80-021-32 CTL-MX-3 1124
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Table 4.16. Short Grain (Dwarf) Advanced Yield Trial (81-007)

5 Seeds/Hill--3 Rows/Plot

Entry Replications
No. Source Pedigrce R1 R2 R3
1 80-002-121 NES110xNES6978 101 215 313
2 80-002-249 77093-65-1 102 213 315
3 80-005-17 76026-009-4 103 206 303
4 80-005-23 NES3329xNES6977 104 208 304
5 80-005-40 76026-002-2 105 204 314
6 800005-46 NES1559 106 201 307
7 80-005-49 77093-76-6 107 211 301
8 80-005-53 77 (Comp) ~58 108 202 306
9 80-005-67 7€026-032-2 109 203 302
10 Local check 110 209 310
11 80-005-77 77 (Comp) -20 111 210 311
12 80-005-84 77 (Comp) =60 112 216 316
13 80-007-42 CKGOA/NES1570 113 207 303
14 80-007-55 CK60A/77093-22-2 114 212 309
15 80-021-9 SD-102 115 214 305
1A 80-005-68 77(Comp)-1 116 205 312
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Table 4.17. Short Grain (Dwarf) Elite Yield Trial (81-008)
5 Seeds/Hill-~4 Rows/Plot
Entry Replications

No. Source Pedigree R1 R2 R3
1l 80-005-45 76026-024-9 101 213 311
2 80-005-48 NES1789 102 205 303
3 80-005-56 152929 103 214 309
4 80-007-23 CK60A/77 (Comp) -75 104 220 301
5 80-007-29 CK60A/76026-004 105 210 317
6 80-007-41 CK60A/NES1421 102 204 319
7 80-007-43 CK60A/1S410 107 207 304
8 80-007-46 CK60A/76026-068-6 108 215 308
9 80-007-56 CK60A/77-93-76-6 109 206 310
10 Local check 110 201 321
11 80-007-64 CK60A/77 (Comp) -39 111 222 302
12 80-007-66 CK60A/NES1421 112 216 320
13 80-007-69 CKG60A/1IS410 113 218 313
14 80-009-2 NES1773 114 221 316
15 80-009-19 77 (Comp) -39 115 217 322
16 80-009-21 Is410 1le6 212 312
17 80-009-25 76026-036-2 117 203 307
18 80-021-23 PV-530-GR 118 208 306
19 80-021-24 PV-734-GR 119 202 315
20 Local check 120 219 305
21 80-021-25 pPV-729-GT 121 211 314
22 80-007-57 CK60A/77 (Comp) -1 122 209 318
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4.2 University of Arizona Project Personnel

The following personnel were involved in the Project.

The University of Arizona except where noted.

4.2.1 Field Team (100% of full-time while in field)

Name

Voigt, Robert L.

Stewart, Donald M.

Markarian, Deran

Sandhu, Harnek S.
Arfa, A. David

Hussain, Tasawar
(1IVS)

Tacadao, Andreas
(IVS)

Acharya, Madhu S.

(1vs)

Attig, Museid
Hassen

Ismail, Ahmed
Abdella

Abdo, Yahya
Mohamed Ali

Nasser,

Saad, Mohamoed Gaed

Position with

Project

Plant Breeder

Agronomist

Agronomist

Plant Breeder

Administrative
Officer

Assistant
Agronomist

Assistant
Agronomist

Assistant
Agricultural
Enginecer

Senior Resecarch
Assistant

Agricultural
Rescarch
Assistant

Scnior Rescarch
Assistant

Agricultural
Research
Assistant

Agricultural
Rescarch
Assistant

Responsibilities

Chief of Party,
Breeding Activities

Pest Control, Weed
Collection, Disease
Control, Outreach
Studies

Chief of Party,
Development of Al
Jaroubah Station

Breeding Activities,
Outreach Studies

Local Logistics
Support

Field Supervision,
Data Collection &
Processing

Field Supervision,
Data Collection &
Processing

Field Supcrvision,
Data Collcection &
Processing

Field Supecrvision,
Data Collection &
Processing

Field Technician

Supcrvisor at Bir
Al Gohum & Al
Jaroubah

Technician

Tcechnician
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Mar

May

Nov

Nov

Jul

Jan

Jan

Dec

Mar

Jul

Mar

Jul

Jul

All were from

Dates

'*77-Mar

'77-Nov

'79-May

'79-May
'80-0Oct

'78~Jan

'78-0ct

'77-Dec

'78-Mar

'78-Mar

'77-Mar

'78-Mar

'78-Mar

'79

'78

'81

'81

'80

'80

'79

'79

'81

'81

'81

'81

'81



Name

Shaban, Mohamed
Herazi

Robinson, David L.

Position with
Project

Senior Welder
Shop Forcman

Assistant
Agronomist

Responsibilities

Vehicle Maintenance

In Charge of Shop

Breeding Activities

pates
Jul '78-Mar
Jul '78-Mar
Nov '78-Dec

'81
'81
'79

Needs for short-term field personnel were identified and the following

assignments were carried out:

Name

Turner, Fred Jr.

Bucks, Dale A.

French, Orrin F.

Arle, Herman Fred

Tuttle, Donald M.

Saul, Robert A.
(Not UA)

Lubbers, LEdward L.

Younes, Mohamed H.

Swanson, Wallace A,

Lenhart, James H.,
Jr.

Position with
Project

Soil Scientist

Irrigation
Engineer

Irrigation
Specialist

Weed Control
Specialist

Entomologist

Sced Storage

Assistant
Agronomist
Assistant
Agronomist
Assistant
Agronomist
Asuistant
Agronomist

Responsibilities

Soil Survey Sana'a

Station, Agronomic

Practices

Redesign Irrigation

System Sana'a
Station

Develop Improved
Irrigation Proce-
dures Sana'a
Station

Study and Advise on

Weed Probloems

Study Insect Popu-
lation, Makec
Collection,

Identify & Clasuify

Entrics

survey Storage
Methods and

Facilitics, Recom=

ment Improvements

Development of Al
Jaroubah Station

Doevelopment. of Al
Jaroubah Station
Devlcopment of Al
Jaroubah Station
Development of Al

Jaroubah Station
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Dates

Jan-Feb '78

Oct-Nov '77

Apr-May '78

Jan-Feb '78

Oct-Nov '77

Feb-Mar '78

Jul '80-Sep

Jul '80-Scp

Jan 'Bl-Apr

Jan-Apr '81

'80

'80

‘81



4.2.2 On-campus Backstopping Personnel

Name
Upchurch, R.
Phillip

Matlock, W. Gerald

Voigt, Robert L.

Schornhorst, M. L.

McDonald, Dale E.

Webster, Orrin J.

Marcarian, Victoria
Scoville, Sheila
Ferguson,

Nancy

Nieto, Robert )
Scaggs, Carl )
Stevenson, Floyd)

Rea, William )
Collen, Mark )
Schmalzel, Carl )
Coren, Paul )
Fisk, Anna )

Jorgensen, Bvelyn )
Kleem, Margaret )
Heagen, Judith )
Cancino, Christina)

Position with
Project

Project Director
15% of full-time

Fiector of Office
of International
Agriculture Pro-

grams. 8% of
full-time
Assistant Technical
Director. 35% of
full-time
Assistant Technical
Director. 30% of
full-time

Research Assistant
Various % of
full-time

Plant Breeder
3% of full-time

Plant Scientist
80% of full-time

Oriental Studies
Specialist

International
Programs Spec.

Rescarch Techni-
nicians (Student
Help) Various
% of time

Clerical Various
% of time

Responsibilities

Overall Administra-
tion, Technical
Direction

Administrative and
Logistics Support

Campus Liaison,
Plant Scientist

Campus Liaison,
Plant Scientist

Procurcment,
Coordination

Assist in Manage-
ment & Processing
Sorghum

Technical Expertise

Preparation of
Briefing Document

Preparation of
Final Report
Assist in Seed
Processing and

Procurement

Sccretarial &
Bookkeeping Tasks
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Dates

Jan '77-May

Jan '77-May

Jul '79-May

Nov '77-Jun

Mar ‘'77-May

Mar-Jun '80

Jul-Oct '77

Oct=-Nov '77
Jan-Jun '8l

Various

vVarious

'8l

'81

'81

'79

'81

Dates

Dates












4.4 University of Arizona Sorghum and Millet Project
Expenditures as of 31 May 1981

Contract Amount
Budget Items Budget Expended*
Salaries: ‘
Field Staff $ 228,560 $ 214,369
Short-term Personnel 47,777 47,723
Local Hire 10,469 10,469
Campus Personnel 144,436 142,552
Fringe Benefits 63,391 64,347
Subtotals $ 494,633 $ 479,460
Allowances S 83,996 $ 76,114
Per Diem (paid with USAID funds) ' -- -
Travel & Transportation $ 170,886 $ 169,504
Other Direct Costs S 68,900 $ 36,084
Overhead $ 184,198 $ 164,548
Equipment & Supplies $ 183,267 $ 146,655
Housing Support S 10,000 -
Local Employecs S 90,000 $ 116,288
Subtotals $ 791,247 $ 709,193
Totals $1,285,880 $1,188,653

*Actual through 22 May 81; Estimated to 31 May 81.
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