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This project initiated its activities in Yemen in early 1977. It
had to build on and go forward with what was available from 1976 re-
garding personnel, facilities, equipment and supplies, research materials
and results of past effortse

Reports covering detailed information on project research oriented
activities not previously reported elsewhere are being submitted to cover
individual calendar years. These reports will he as follous:

Number One is a brief report on information on results of the 1976
calendar year which -us prior to this contract. This project had to
build on and go lowward from this 1976 base.

Number Two will be a detailed report on project reucarch oriented
activities carried out in 1977,

Nunber Three is a detailed report on project research oriented

avtivities carried out in 1978,
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Intiroduction to the 1978 Season

The 1978 cropping season represents the second full year of field
research that was possible under thils contract,

Part II described all activities and results fram the 1977 year and
field research season. The great problems of obtaining field crop re=
search plots that would yleld reliable rcsearch data were also described
in Part II, It is obvious that the first requirement of doing research
at tkis location is to develop the proper techniques, facilities and equip=-
ment, VWhen this is accomplished then one can move on %o doing reliable
research, However, we found ourselves in 1978 trving to do both at once.

In Section 3 of this 1978 report a deseripticn is given of the
development of these new techniques and acquisition of the necessary
equipment,

Beginning early in the 1977 season fleld plot research data was
tabulaticd as 1t boecame available during the scason. It was rapidly put
into a form that would assist in selecting those superior genotypes that
should be carried forward in the breeding program., A1l during the fall
of 1977 and early 1978 project personnel worked on data when not in the
field, We tried the best we knew how to select the best penotypes in
spite of extreme plot variability. A number of tests were designed for
1979 and entries selecteds A description cf each of these tests is

given in Section 2 of this report.



- Section 2 =

Test Descxiptions

A brief discussion is given as to the purpose and objectives for
the research tests for 1978 is presented along with long range goals
of the projecte

Following are descriptions of the 19 separate field research tests

conducted at Sanaa. A list of these tests is given in Table 1.



List of Sanaa Experiment Farm
Field Experiments - 1978

Sorghum Yield Trial

Sorghum Observation Nursery
Maize Yield Trial

Maize Observation Nursery

Pearl Millet Yield Triel

Pearl Millet Observation Nursery

1978 International Food Grain Sorzhym Yield Trial

Table 1
Test
l—EE- Experiment Title
|78097 Head-to-Row
78098 Head-to-Row
78099 Head-to-Row
78100 Head-to-~Row
78101 Preliminary Yield Test
78102 Advanced Yield Test
78103 Elite Yield Test
781¢0L International Sorghum Disease and Insect Nursery
78105 National Cooperative
75106 National Cooperative
78107 National Cooperative
78108 National Cooperative
‘78109 National Cooperative
78110 National Cooperative
78111 Fh seneraticn of Populations
78112 Advanced Hybrid Generaticn Fopulations
75113 Nursery
78114
76115

Early Maturity and Tall Hybrid Yield Test

Number

Rows

of
Enfries

Per

Plot

Reps

328
251
352
158
56
36
30
37
5
21
6
18
3
10
76
15
158
3G
i8

1608
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1
1
2
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2
3
1
3
1
3
1
1
1
1
3
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328
251
352
158
112
288
24,0
74
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30
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28
316
270
108
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Sanaa Experiment Farm Research - 1978

Background Informatigg

It seems logical to assume that the majority of the sorghum
and millet grown in Yemen in the future, will be on marginal
lands. Irrigated lands with corresponding expensive produc-
tion costs will be utilized for crops with higher economic
value, Sorghum and millet do possess some natural character-
istics making it possible for them tc be a little more pro-
ductive under droughty or moisture stress conditions than
many other crors.

The variable moisture stresses associated with production
under limited or sporadiz rainfall, greatly minimizes the
use of fertilizer,

"™~ 20w profit or near subsistence level of sorghum and millet
production, under the conditions existing, limit financial
inputs by the farmer. Currently, seed of adapted genotypes
are saved from year to year by farmers in all of the thousands
of different env. . :nments. Improved varieties would be the
first step in improvement of genotypes for farmers use,

Previous and current field j-lots, at the Sanaa Agricultural
Resmarch Farm, had a high degree of variability of stand,
growth, and vield, indicated a probable high degree of un-
reliabjlity of data,

Objectives

1. The very first objective of this rroject is to develop
the field research techniques necessary to cope with the
existing abnormal soil conditions in order to obtain re-
tiable plot research Jdato.,

Short teorm objectives, up to five years, involve:
2. Development of improved varieties.

3. Develupment of pene pools of adapted germ plasm from which
to select recombinations of improved genotypes.

4. Attempt to work toward more moisture stress tolerance in
the breeding materials.

Longer term objectives, from five to 20 years, involve:
S. Develupment of hybrids from improved varieties for when

seed production and farmer acceptance and use reaches an
acceptable ecoromic level,



Develop improved agronomic practices tailored to the par-
ticular improved variety and hybrid genotypes developed.

Attempt to develop a greater drought tolerance within an
#lready drought tolerant species.

Eventual incorporation of miscellaneou- characteristics
such as insect and disease resistances, amount and quality
of protein and other nutritional factors, and other fac-
tors appropriate with the state of the art of sorghum and
millet Iimprovement and for which the project has the capa-
bilities.



TEST NO. 78097
Head-to-Row

Test Description and Purpose:

This test consists of 328 early maturity single head selec-
tions to be grown out in single unreplicated plot rows. The
purpose is to visually evaluate each of these single head
selections on a row basis for potential as a grain variety
based on agronomic characteristics such as maturity, suffi-
cient plant height of one meter or more, sturdy stalk, leaf-
iness, good grain head and medium to large seed size.

Plot Size and Treatment:

Plot size is one row, six meters long and .7 meter wide.
Seeding rate of three to five ceeds per hill spaced at 25 cm
(25 hills per plot) and thinned to two plants per hill. Three
to four heads of typical plants from selected rows to be selfed
at tip bloom. Seed size to be determined later. The plots to
be grown under a somewhat limited (irrigation) regime in order
to enhance expression of drought tolerance, Selected geno-
types to be grown in a rmaliminary yield trial with two rep-
lications in 1979,

Seed Source:

The source of these seed were from remnant seeds of seed
letiees L0 TT7CID i Piedd FovMish vas lost due to unlevel
land and insufficient irrigation resources. These seed
came from single early maturity head selections from 76019
~nd 76026,  Some of these selections were selfed but most
were open pollinated.

1
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TEST NO. 78098
Head-to-Row

Test Description and Furpose:

This test consists of 251 late maturity single head selec-
tions to be grown out in single unreplicated plot rows. The
purpose is to visually evaluate each of these single head
selections on a 1ow basis for potential as a grain variety
based on agronomic characteristics such as maturity, suffi-
cient plant height of one meter or more, sturdy stalk, leafi-
ness, good grain head and medium to large seed size,

Plot Size and Treatment:

Plot size is one row, six meters long and .7 meter wide.
Seeding rate of three to five seeds per hill spaced at

25 cm (25 hills per nlnt) and thir=ad to two plants per

hill, Three to four heads of typical plants from selected
rows to be selfed at tip bloom. Seed size to be determined
later., The plots to be grown under a somewhat limited (irri-
gation) regime in order to enhance expression of drought
tolerance., 3elected genotypes to be grown in a preliminary
yileld trial with two replications in 1979,

S5eed Source:

The source of these seed were from remnant seeds of seed
planted in 77083 in Field E which was lost due to unlevel
and insufficient irrigation resources. 1inese seed in turn
came from single late maturity head selections from 76026.
Come of these selections were selfed but most were open pol-
“"linated’’

10



TEST NO. 78099
Head-to-Row

Test Description and Purpose:

This test consists or 352 single head selections to be grown
out in single unreplicated plot rows. The purpose is to vig-
ually evaluate each of these single head selections on a row
basis for potential as a grain variety based on agronomic
characteristics such as maturity, sufficient plant height of
one meter or more, sturdy stalk, leafiness, good grain head
and medium to large seed size,

Flot Size and Treatment:

Flot size is one row six meters long and .7 meter wide. Seeding
rate of three to five seeds per hill spaced at 25 cm (25 nills
per plot) and thinned to two pblants per hill, Three to four
heads ¢of typical plants from selected rows to be selfed at tip
bloom. Seed size to be determined later. The plots to be
grown under a somewhat limited moisture (irrigation) regime in
order to enhance expression of drought tolerance. Selected
genotypes to be grown in a preliminary yield trial with two
toeplicetions in 1979,

Seed Source:

These heads were selected and selfed from 76 segregating popu-
lation in the F Zeneration from test 77093. These populations
were derived frgm a number of crosses made between a number

of NES (Near East Sorghum) lines by ALAD.

11



TEST NO. 78100
Head-to-Row

Test Description and Purpose:

This test consists of 158 single head selections to be grown
out in single unreplicated plot rows. The purpose is to vis-
ually evaluate each of these single head selections on a row«
basis for potential as a grain variety based on agronomic
characteristics such as maturity, sufficient plant height of
one meter or more, sturdy stalk, leafiness, good grain head
and medium to large seed size,

Plot Size and Treatment:

Plot size is one row six meters long and .7 meter wide. Seeding
rate of three to five seeds per hill spaced at 25 cm (25 hills
per plot) and thinned to iwo plants per hill. lhree to four
heads cf typical plants from selected rows to be selfed at tip
bloom. Seed size to be determined later. The plots to be

grown under a somewhat limited moisture (irrigation) regime

in order to enhance expression of drought tolerance. Sclected
phenotypically superior genotypes to be ;rown in a Preliminary
Yield Trial with two replications in 1979, Perhaps ten per

cent will be selected for further evaluation,

Seed Source:

These heads were selected and selfed in 1977 from a bulk popu-
lation of miscellaneous genotypes.

12



TEST NO. 78101
Preliminary Yield Test

Test Description and Curvose:

This test consists of 55 entries replicated twice in a yield
test. The pui'pose is to evzluate each entry for yield of
grain in add: tion to visual evaluaticns for other agronomic
characteristics, such as maturity, height (one meter or more),
plant type (sturdy stalk and leafy), head type (large), and
grai? characteristics (weight per 300, color, test weight,
etc.).

Plot Size and Treatment:

Plot size is one row six meters long and .7 meter wide and
replicated twice in a randomized complete block design. The
seedin;; rate is three to five sceds per hill spaced at 25 cm
(25 hills per plot) and hinned *o two plants per hill, The
following characteristics will be measured on each entry in
each replication: date of 50% bloom, average plant height

to top of head in cm., agronomic phenotype rating regarding
ey, stalk and leaves, hire damage, per cent stand, per cent
lodging, grams per 1lot of prain yield, grain test weipght, seed
size a5 measured by weipht in prams per 300 seed, and grain
color. Four or five heads of nach °ntry to be selfed to fur-
nish seed tor further (e~ ting i{ Uie FeHOLY PO piOVes Lo L
superior and warrants further evaluation.,  The test 15 to be
grown under o somewh.ot 1imited moisture (irrigation) regime

in order Lo enhance exprosston of dronght tolerance, Selected
superior genotypes Lo be prown in oan Advanced Yield Trial with
four replications in 1979, iPerhaps twenty per cent will be
selected for thurther ovilustion.

Local varietieg joul other appronriate checks to Le included
as test ontirie s ag octand eds g ainat which experimenti]l en-
tries w1l Y 0lactad 0 Jiscarded,

sSerd Source:

Seventeen trial sntries came from the Late Head-to-Row Trat
(77083), ripht snirie;s coame from e farly Preliminary Yield
Trial (77074) tor rotosting, elnven sntries came {rom the
Late Preliminory Yield Trind (77075) for r-testing, four en-
tries came trom the dicerllaneou:, | reliminary Yiold irial
(77081) for retesting, and sixteen entries were locul checks,
srlecled penotypes from other stations in Yemen and U. N
hybrids,

13



TEST NO. 78102
Advanced Yield Test

Test Description and Purpose:

This test consists of 36 entries replicated fcur times in a
yield test, The purpose is to evaluate each entry for yield
of prain in addition to vigual evaluations for other agronomic
characteristics., This replicated yield evaluation is normally
the second one for these experimental genotypes.

Plot Size and Treatment:

Flot size is two rows six meters long with .7 meter between
rows and rerplicated four times in g randomized complete block
design. The seeding rate is three to five Seeds per hill

per hill. The following characteristics will be measured on
each entry in each replication: date of 50% bloom, average
plant height to the top of the head in ¢m., agronomic pheno-
type rating regarding head, stalk, and leaves, bird damage,

per cent stand, per cent lodging, grams per plot of grain yield,
grain test weight, seed sjize as measured by weight in grams per
300 seed, and grain color., Ten heads of each entry to be selfed
to furnish pure seed for further testing if the genotype proves
to be superior and warrants further evaluztion. The test is to
be grown under a somewhat limited moisture (irrigation) regime
in order to enhance expression of drought tolerance, Selected
superior genotypes to be growin in an Elite Yield Test with four
replications in 1979.. Ferhnps twenty per cent will be selected
for further evaluation. Local varieties and other appropriate
checlis 2 ba inzluded g« taut entries as ~*-ndards against which
experimental entries will be selected or discarded.

Seed Source:

Six trial entries came from the Early Preliminary Yield Test
(7707&;, ten entries came from the Late Preliminary Yield Test
(77075), seven entries came from the Miscellaneous Preliminary
Yield Test (7708lL), and thirteen entries were checks of local
genotypes, genotypes from other stations and U, S, hybrids.

14



TEST NO. 76103
Elite Yield Test

Test Description and Purpose:

This test consists of 30 entries replicated four times in a
yield test., The purpose is to evaluate each entry for yield
of grain in addition to visual evaluations for other agronomic
characteristics. This replicated yield evaluations is nor-
mally the third one for these experimental genotypes.

Plot Size and Treatment:

Flot size is two rows six meters long with .7 meter between
rows and replicated four times in a randomized complete block
design. The seeding rate is three to five seeds per hill spaced
at 25 cm (25 hills per row) and thinned to two plants per hill,
The following characteristics will be measured on each entry
in egch replication: date ol 50% bloom, average plant height
to the top of the head in cm., agronomic phenotypic rating re-
garding head, stalk, and leaves, bird damage, per cent stand,
rer cent lodging, grams per plet of grain yield, grain test
weight, seed size as me:.sured by weight in grams per 300 seed,
2nd grain color., Ten heads of each entry to be selfed to fur-
nish pure seed for increase if the genotype proves to be su-
perior and is selected for release.

The test is to be grown under a somewhat limited moisture (jirri-
gation) regime in order to enhance expression of drought tol-
avnmoe. Gelecled superior genotypes to be increased and eval-
el s ol farm test for a broader adaptation and production
evaluation, Local varieties and other appropriate checlks to

be included as test entries as standards against which exper-
imental entries will be selected or discarded.

sSeed Source:

Five trial entries came from the EZarly Advanced Yield Test
(77076), fourteen en'ries came from the Late Advanced Yield
Test (77077), and eleven entries were checks of local geno-
types from other stations, and U. S. hybrids.

15



TEST NO. 78104
International Sorghum Disease and
Insect Nursery

Test Description and Purpose:

This test consists of 37 entries replicated twice in a non-
yield test for evaluation of incidence of disease and insect
damage to these entries. This test originated from Texas A
and M University in the U. S. and is designed 1o evaluate the
magnitude of disease and insect damage locally relative to
other locations internationally at the particular time the
test is growing.

Plot Size and Treatment:

Plot size is one row six meters long with .7 meter between
rows and replicated twice in a randomized complete block
design. The seeding rate is three to five seeds per hill
spaced at 25 cm., (25 hills per row) and thinned to two plants
per hill. Agronomic characteristics of date of flowering,
stand, and lodging will be recorded. Incidence of some twen-
ty to thirty diseases and insects will be observed.

Seed Source:

Thirty entries of known resistances and susceptibilities were
submitted by Texas A and M in this test., Seven entries of
resistant and sd%eptgble Sorgnum plants for roliage blight
and MDMV collected at Sanaa in 1977 were added. YT

16



TEST NO. 78105
National Cooperative Sorghum Yield Trial

Test Description and Furpose:

This test consists of 5 entries replicated three times in
a yield trial. The purpose is to evaluate each entry for
adaptation to the Sanaa area of about 2,300 m elevation
for yield and other agronomic characteristics, This is a
regional type of test in which all agricultural research
organizations may enter their superior grain sorghum en-

Yemen are growing this test. This test is being grown in
five locations in Yemen.

Flot Size aad Treatment:

Flot size i: three rows six meters’ long with .7 meter be-
tween rows an: replicated three times in a randomized com-
plete block design. The seeding rate is three to five seeds
per hill spaced at 25 cm., (25 hills per row) and thinned

to two plants per hill, The following Characteristics will
be measured on euch entry in each replication: date of 50%
bloom, average plant height to the top of the head in cm.,
agronomic phenotypic rating regarding head, stalk, and leaves,
bird damage, per cent stand, per cent lodging, grams per plot
of grain yield, grain test weight, seed size as measured by
weight in grams per 300 seed, and grain color,

The test is to be grown under a somewhat limited moisture
(irrigation) regime in order to evaluate the entries for
adaptation to droughty rain-fed growing conditions, Super-~
ior genotypes produced by other organizations in other areas
of Yemen that also prove to be of a superior nature here may
be recommended to local farmers,

Seed Source:

Two of the entries are from the UNDP/FAOQ at Taiz and were de-
veloped primarily for that mid-elevation environment of around
1,300 m elevation. Two of the entries were developed for the
Sanaa area by UsSAID and one entry is a local check,

‘17



TEST No. 78106
National Cooperative Sorghum Observation Nursery

Test Description and Prupose:

This test concists of 21 entrieg replicated once in an obser-
vation nursery, The purpose is to visually evaluate and mea-

oL development in theip breeding programs which show promise

of proving to be a superior genotype. An evaluation in this
test gives an early indication to the breeder of the potential
wide adaptation of his breeding material, Seven out of eight
agricultural research organizations are cooperating in growing
this test to give an evaluation of each entry in many different
environments and elevations in Yemen. This test is being grown

I'lot 3ize and Treatment:

Plot zize is three rows cix meters lens with 7 meter between
rows and replicated once. The seeding rate is three to five
seeds per hill spaced at 25 cm., (25 hills per row) and thinned
to two plants per hill. The following characteristics will be
observed on each entry: date of 50% bloom, average plant height
to the top of the head in cm,, agronomic phenotypic rating of
head, stalk, and leaves, bird damage, per cent lodging, and
grain color. .

The test is to be grown under a somewhat limited moisture (irri-
gation) regime in order to evaluate the entries for adaptation
to droughty rain-fred growing conditions,

Seed Source:

Entries were contributed by five different research organiza-
tions: Central Agricultural Research Station (UNDP/FAQG), Alban
(German), Radha (Dutch), Batina (Chinese), and USAID.

18



TEST NO. 78107
National Cooperative Maize Yield Trial

fest Description and Purpose:

This test consists of 6 maize entries replicated three times

in a yield trial. The purpose is to evaluate each entry for
adaptation to the Sanaa area of about 2,300 m elevation for
yield and other agronomic characteristics. This is a region-
al type of test in which all agricultural research organiza-
tions may enter their superior maize entries for an evaluation
in various environments in Yemen. Four out of eight agricul-
tural research organizations in Yemen cooperate ir growing

this test. This test is being grown in five locations in Yemen.

Plot Size and Treatment:

Ilot size is three rows six meters long with .7 meter between
rows ond rerlicated three times in a randomized complete block
design. The seeding rate is Lhree seads per hill spaced at

25 cim., (25 hills per row) and thinned to one plant per hill,
The following data will be collected on each entry: days to
505 flowering, height of plant in cm., height of ear in cm.,
per cent lodging, weight of dry ears and of shelled seed in
kilogram, shelling per cent, and disease and insect damage.

Sead source:

Untries were contributed by three different research organi-
zations: Central agricultural Research Station (UNDE/FAO),
Aban (terman). and Batina (Chinese), and we furnished our own
local check.

19



TEST NO. 78108
National Cooperative Maize Observation Nursery

Test Description and Jurpose:

This test consists of 18 maize entries replicated once in an

observation nursery. The purpose is to visually evaluate and
measure each entry for general adaptation of agronomic charac-
teristics to the Sanaa area of about 2,300 m elevation. This

development in their breeding programs which show promise of
proving to be a superior genotype. An evaluation in this test
gives the breeder an early indication of the potent.ial wide
adaptation of his breeding material. Seven out of eight agri-
cultural research organizations in Yemen cooperate in growing
this test to give an evaluation of each entry in many different
environments und elevations in Yemen, This test is being grown
in eight locations in Yemen.

Plot Si.e and Treatment:

Flot size is three rows six meters long with .7 meter between
rows and replicated once. The seeding rate is three seeds per
hill spaced at 2% em,, (25 hills ner row) and thinned to one
plant per hill. The following characteristics will bLe observed
on each entry: days to 50% flowering, height of plant in cm.,
height of ear in cm., per cent lodging and diseuase and insect
damage.

QeEeU LUUIrCe sy .-

Entries were contributed by two research organizations: Central
Agricultural Research (UNDE/FAO), and Alban (German) and we fur-
nlshed our own local check,

20



TEST NO. 78109
National Cooperative Pearl Millet Yield Trial

Test Description and Purpose:

This test consists of 3 pearl millet entries replicated three
times in a yield trial. The purpose is to evaluate each entry
for adaptation to the Sanaa area of about 2,300 m elevatichn
for grain yield and other agronomic characteristics. This is
a regionul type of test in which all agricultural research or-
ganizations may enter their superior pearl millet genotypes
for an evaluation in various environments in Yemen. Four of
eight agricultural research organizations in Yemen cooperate
in growing this test. This test is being grown in five loca-
tions in Yemen,

Plot Size and Treatment:

Flot size 1s three rows six meters long with .7 meter between
rows and replicated three times in a randomized complete block
design. The seeding rate is six to seven seeds per hill spaced
at 25 cm., (25 hills per row) and thinned to two plants per
hill. The following characteristics will be observed on each
entry: days to 50% flowering, plant height in cm., per cent
iodging, head weight and seed weight in kilograms, and stover
weight in kilograms,

Saed Lource:

Two entries were furnished by the Central Agriculture Research
Station (UNDP/FAO) and we furnished our own local check.
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TEST NO. 78110
National Cooperative Fearl Millet Observation Nursery

Test Description and Purpose:

This test consists df 10 pearl millet entries replicated once
in an observation nursery. The purpose is to visually evalu-
ate and measure each entry for general adptation of agronomic

5earch organizations may enter pearl millet genotypes from ear-
ly stages of development in their breeding programs which show
promise of being a superior genotype. An evaluation in this
test gives the breeder an early indication of the potential
wide adaptation of his breeding materials., Seven out of eight
agricultural research organizations in Yemen cooperate in grow=-
ing this test to give an evaluation of each entry in many dif-
ferent environments and elevations in Yemen. This test is
being grown in eight locations in Yemen,

l1'lot Uize and Treatment:

Flot size is three rows six meters long with .7 meter between
rows and replicoted once. The seeding rate is six to seven
seeds per hill spaced at 24 cm., (25 hills per row) and thin-
codoLu L3 pieats per hill,  The following characteristics
will be observed on each entry: days Lo bup {lowering, plant
height in cm., per cent lodging and a visual general agronomic
avpearsnce rating,

Seed Source:

Five entries were furnished by the Central Agricultural Research
Station (UNDP/FAO) ond we, (USAID) furnished one entry and a
local check, .

22



TEST NO. 78111
Fu Generation of Populations

Test Description and Purpose:

This test consists of 76 populations from specific crosses
which are in the Fh generation. The purpose is to select
segregating single“heads with a visual locally adapted phen-
otype of head and plant. These single plant selections will
be grown in Head-to-Row Test in 1979 for possible inclusion
in a Preliminary Yield lest in 1980.

bic* _Size and Treatment:

The plot size allotted each population was only one row six
meters long with .7 meter between rows. The seeding rate
was five seeds per hill spaced at 25 cm., (25 hills per row)
and thinned to two plants per hill. These populations to be
grown under somewhat limited moisture (irrigation) regime in
order to enhance expression of drought tolerance.

Seed Source:

Seed for this test was harvested in bulk from visually super=-
ior open pollinated iedads .o oo FB Leticaw il Wooa test 77093
in 1977,



TEST NO. 78112
advanced Hybrid Generation Populations

Test Description and Furpose:

This test consists of 15 populations in various stages of
segregation. ‘The purpose is to select segregating single
heads with a visually locally adapted phenotype of head and
plant. These single plant selections will be grown in Head~
to-Row Tests in 1979 for evaluation and a row basis for pos-
sible inclusion in a Preliminary Yield Test in 19060,

Flot Size and Treatment:

The plot size allotted each population was from one to 10 rows,
six meters long with .7 meters between rows. The seeding rate
was five seeds per hill spaced at 25 cm., (25 hills per row)
and thinned to two plants per hill. These populations to be
grown under somewhat limited moisture (irrigation) regime in
order to enhance expression of drought tolerance,

Seed Source:

Seed for this test was harvested in bulk from visually super-

[l WA I

ior open pollinated heads from Lost FTows int 1977,



TEST NO. 78113
Nursery

Test Description and Purpose:

This test consists of approximately 158 lines or varieties of
sorghum and millet. The purpose is to observe and select,
self, and/or cross for various breeding purposes,

Flot Size and Treatment:

The plot size is two rows six meters long with .7 meter be-
tween rows. The seeding rate was five to seven seeds per
Rill spaced at 25 cm., (28 hills per row) and thinned to
two plants per hill.

Seed Source:

seed for the various entries came from previous seed lots
within the project and from various imports into the country,
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TEST No. 7811)
1978 1lnternational Food ‘iraln Sorghum Yield Trial

Lfest Description and Purpose:

This test consists of 30 genotypes of sorghum grouped into
three nelynt sets, each of which is made up of 10 entries,
There are 23 selected Furdue varieties, three commercial
hybrids, and four local checks. The purpose of this test
uesigned and distributed by the Department of Agronomy at
Purdue University is ldentify broadly adapted genotypes,
study the bais for wide environmental adaptation and dis-
tribute adapted germplusm to cooperators,

Flot Size and 'l'reatment:

Ve plot sice 18 three rows six meters long with .7 meter be-
tween rows and replicated three Limes., The design is a split
plot w.-h main plots laid out in randomized complete blocks,
fain piots are the height rroups and entries in each set are
treated as subplots.,

The seading rate was five seeds per hill spaced at 2% cm.,
(25 hills per row) and thinned to two plants per hill,
I

Diota will be obtuined for tiae following characteristice:
acceptability of grain for food based on visual appeal, prain
yield, maturity, height, lodping, disease incidence, insect
damage, bird damage, and mold damage,

seed Source:

sSeed was furnished by Furdue University and from local sources,
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TEST NO. 78115
Early Maturity and Tall Hybrid Yield Test

Test Description and kurpose:

This test consists of 18 entries of which 16 are hybrid grain
sorghums and two are local checks., The 16 hybrids were selected
for tall height and early maturity, 1t was observed in 1977
that U. 5. ygenotypes attained about half the heipght and were
double in days to 50% bloom at this location compared to in
Arizona. This test is to evaluate selected U. S. hybrids for
verformance in this environment,

Flot Sice and lreatment:

The plot sice {5 two rows ix meters long with .7 meter between
rows and replicated three times in a randomized complete block
desipn. The plots to be srown under a somewhat limited moisture
(irrtpation) repume o onder to enhance expression of drought
tolerance,  The secding rate was five seeds per hill spaced at
oy, (VUL e pow) L e ed Lo two plants per hill,
Data will te obtulned tor the rolloving characteristics: ma=-
turity, helisht, lodring teld, avronomlc adaptability for

' Y
foraye, and encral disease and noect damapge,

ored Lource:

seal obtained from the University of Arizona.
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= Section 3 =

Fleld Plans of Tests

Follawing is a description of the planned revision of preparation of
field regearch plots at the Sana'a Research Farm,

Mre Dale Bucks, an irrigation engineer, with expertise in desert irrie
gation spent a month TDY in Yemen in late 1977 developing land management
techniques for cptimum plant growthe His trip report is a matter of recoxd,

The procedures of land preparation for field plots for 1978 were
drastically revised over what had been used in 1977 and previous years.

A basic procedure of furrowing out, pre-irrigating with a sufficient amount
of water to put moisture down to a depth of 20 to 2l inches, and planting
in hills on the side of the furrow ridge above the pre~irrigation water
line was devised. The land also needed to be leveled so that irrigation
water could be applied at a uniform depthe The soil also needed to be
chiseled to break up the plow sole and loosen the sub soil to improve water
penetrations (The local top soil is used to make bricks for lecal houses),

The field plots were to be oriented in a north=south dircction in
order to give sun on both sides of the plot instead of having an cast=west
orientation as previcusly A mumber of temperature measurements of both
east and vwest sides of the furrow for several days before planting showed
that the east side of the furrow ridge warmed up faster by 2 to 3 hours
and retained its heat nearly as long as the west side of the furrow ridge,
A1l plantings were made on the east side of the furrow ridges

Another important aspect of rearrangement of the field plots was that
our new system theoretically allowed powered machinery tc¢ be driven the
camplete length of the "ield rowse I felt it was highly desirable to work

toward meohanization. We did not yet have the proper field equipment to
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mechanize but we took the first step to ret up the field plot procedures
for mechanized equipment.

The foimer system had a mini~irrigation ditch in every alley which
had prevented the use of any machinery at all, Everything had to be ac-
complished by hand labor.

Actual development of these procedures for the 1978 season went as
follows:

1. Mr. Fred French from the USDA came to Yemen on TDY for April and
May to help us institute the revised field plot land préparatipn procedure.
Mr. French was an expert irrigation and soil management technician.

2, Planting should be done in late April or early May in this environ-
ment in order to fully utilize the growing season. It is true that a far-
mer under rainfed conditions has to wait for rain. Many do have to plant
at times as late as mid-June but this late date is undesirable. Yields
decline steadily from the first of May onwards. By having a breeding and
development program based primarily on the optimum then adjustments and
predictions can be made from that point.

3. A land plane was not available to level the fields due to ship-
ping delays running into not just months but years. Several fields were
completely unusable without leveling.

4, A land chisel did arrive at the last minute (late March). It could
only go to about 20 inches depth. We found that it shattered this particu-
lar kind of soil only about 6 to 12 inches to each side of the chisel instead
of 18 to 24 inches as the manufacturer had suggested it would. We chiseled
about every 20 inches instead of 40 inches as planned.

5. The sorghum project did not own any furrow openers. We had ordered
some from the U.S. by air freight in November 1977 as soon as this equip-
ment was definitely identified as being needed. We had very slim hopes of

the furrow openers arriving in time to be used. I was able to borrow a light
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weighit furrow opener from the UNDP-FAO at Tatz in ilate April. It took a
veek to set the tractor and repair the furrow opener before starting. The
8oil at Sana'a 1s much heavier than at Taiz. The furrow openers would bend
and deed repair every few rows. It took almost 4 weeks (most of May) to
coﬁplete the furrowing out.

6. Pre-irrigation should have started somewhat prior to mid April so
that planting could have started after mid-April. We were not able tb start
untfl mid-May because neither of the irrigation wells were functional until
mid-May. The USAID Mission had the responsibility of getting these wells
functional but could not get it done until mid-May. Our first furrows were
ready for pre-irrigation in the first week in May.

7. During pre-irrigation the unplaned (unlevel) land caused the irri-
gatioh water level in the furrows to vary from the top to the bottom of the
' fufroﬁ ridge from area to area of the field. The soil in the ridge where
the water had covered it became quite hard. When planting in moist soil
stdrted in a couple of days a planting "pick", used to make a hole for the
hill, would break out large pleces of sofl. These large pieces of soll, al-
though moist, had to be chopped up to make loose soil in the hill and to
cover the seed. High sections of the field or ridges receiyed too little
water and the ridge was actually still dry in the center. If we couldn't
get wﬁter to this area during pre-irrigation it was even more difficult
after planting without destroying nearby plantings originally in better
conditton,

8. It was important to select a time to plant after pre-irrigation
when £he soll was at the "correct" degree of dryness (or wetness). Dapend-
ing of wind and temperature this was from 5 to 7 or 8 days on the average.
At this time there was only a 2 to 3 day spread in time of satisfactory
soll moisture conditions before they started becoming toc dry in spots.

Unlevel land gave us unequal soil moisture conditions.
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This particular type of soil is more critical for proper irrigation
or pre-irrigation than an& I have seen in 30 years of field research across
half of the U.S. Neither ha&e I, in 3 years}in Yemen, seen any other
soll in Yemen that causes the problems this soil does,

9.. Time of day of planting combined with the variable daily weather
effect turned out to be of greater importance th&n was originally thought.
The greatest successes were attained by starting field plantings as soon as
it was light or slightly before sun up at 0600. This meant getting to the
field at 0530 to lay out the tests and get set up to plant. This was not
easy to do within an organization (USAID) that is geared to starting work at
0800 or later and everyone depends upon Government transportation. This
early planting time assured higher humidity and slower drying of the air and
soil surfaces. Soil surfaces would be powder (dusty dry) by 1000 or so
yet be moist again early the next morning. The time to stop planting could
vary from 0830 to 1000 or 1100 depending on sun, temperature, and wind.

When to stop planting for the day became a Judgment learned from experience
and constant observation and not possible to easily explain to someone.

10. Plots and alleys were marked with lime (gypsum) in the usual
field research manner. A string was laid out on top of the bed that had
plastic tapé markers stapled at 25 cm intervals to mark hills. The beds ran
north and south. Soil temperature observations showed the obvious thing
that the east side of the ridge increased in temperature at planting dept
3 or 4 hours earlier than the west side of the ridge and maintained nearly
an equal temperature throughout the rest of the day. The east side of the
ridge tgus gave about 20 to 25 percent more heat units toward growth.

11. The planting holes for the hills were dug with a pick with the
opening about half way up the side of the bed or ridge. In most other areas

of Yemen a simple stick is used to punch a hole into which the seed can be
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dropped. As Previously pointed out most other soils in Yemen are more
friable and make better seed beds. The soil on this farm packs hard as
soon as it gets wet which then makes necessary the use of a pick., The
exact location for this hole ig again a learned judgment situation due to
variable s0il and moisture conditions. The hole should be dug straight down.
An angle into the bed with an overhang from the "high" side of the hole
resulted in the germinating seed coleoptile unable to 8o around this overhang
and emerge. The soil in the bottom of the hole must be pulverized down
further a couple of inches with the pick to give a loose seed bed below the
seed. The seed should be dropped immedfately by a second man. The 5 seed
should be kept in an area of % to 1 inch across at the bottom of the hole so
that they may assist each other in emerging. The exact depth of the hole
for planting the hill depends on the type of seed, seed size, and even the
state of the moisture. Millet seed, because of its small slze, needs to
be shallower than sorghum. Corn can be planted deeper than sorghum. The
U.S. type sorghum seed are small compared to the usual large size Yemen
seed and must be planted shallower than Yemen types. The usual and best
depth for Yemen type sorghum seed 1s about 3 inches or more. If the soil
moisture is tending towards drying then the seed should be slightly deeper.
It is obvious that millet seed have difficulty under even the best of
conditions in this soil. If deep enough for moisture then it may be too
deep to emerge. The location of the seed from one side of the bottom of
the hole to the other can vary the depth because of the angle top.

A third man should cover the seed right after it is dropped to prevent
drying of the soil around the seed. Pulverized moist soil that was dug
out to form the hole should be put back in on the seed and packed gently.
A pulverized loose dirt cover should be added to prevent crusting and

retain moiature.. Care neceds to be taken that only moisat sofl is used to
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the seed and not dry clods or rocks. Moist soil may have to be dug from
another hole made in the bottom of the furrow in order to have sufficient
amount to cover the seed. The depth of planting can be regulated somewhat
by the amount of soil that is put in the hole to cover the seed. The

soil can be easily packed.into the hole too hard which dries into an imper-
vious plug preventing emergence or too loosely allowing the hole to dry

out before germina’ion and emergence.

12. The three man planting crew should work right along together to
prevent the moist soil in the holes from drying out. The clear weather,
lots of sun, wind, and low humidity dries out any moist soil very rapidly.
I assigned a project technician to drop the seed as a member of each three
man planting crew. He was familiar with the test, the seed, the procedures,
and the reason for all activities and procedures. These project technicians
could speak Arabic and guide the other two members of the planting crew.

13, After cmergence, when the seedlings were about 10 to 15 cm high,
the hills were thinned. We planned to plant 5 seed per hill and expected
3 or 4 to emerge. We thinned the hills to 3 plants. If a hill was missing
we tried to leave a 4th plaht in each adjacent hill,.

This type of planting procedure of planting deep in hills is used
successfully throughout Yemen. It is much like plan:ing Indian Corn in
southwest U.S.

I tried two kinds of "jab" planters but they would not work at all in
this type of soil, I actually planted a small field of’a random mating
population with a jab planter. Less than 1% of the population emerged,

The seed had excellent viability.,

It became obvious to me after two seasons in Yemen that the usual U.S.

type planting equipment or procedures would not work under the conditions

existing on the Sana'a Experiment Farm,
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Following are field maps of all of the 1978 test plantings showing

their location in the ficlds.
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= Section || =

Explanation of Items of Data

Following is a listing of various data that were collccted from among
the research materials being tested with a description of the data and how
they were collected and calculated,

l. Pedigree: This is a plant breeding temm generally referring to
the cross or test and plot from which a single plant or genotype was selected
to thereafter have its own identity, It may also be a number from a germ=
plasm collection,

2, Source: refers to the project test and plot fram which actual seed
was obtained for this particular planting or the name of the cutside source,

3¢ Stand Count: the actual mumber of hills that grew in a plot ex=
pressed as a percent of the total nmumber of hills that were planted in the
pPlots A hill with only one surviving plant was counteds These counts were
made after thinning,

Lhe Days to 50% bloom: When the heads had emerged fram the boot and
were starting to bloam the date Wwas recorded when all heads had bloamed
half way down (half of the florets in the row had bloomed), This simple
situation never really existed because of a range of beginning and ending
of blooming among plants in the plote An educated guess had to be m de
as to when the entire plot was about half way through bloaming,

Congiderable experience with sorghum is necessary to correctly estimate
this character under these conditions,

The days to this bloom date are calculated fram the date of planting
in molsturo or tho date of first irrigation if planted dry,

5¢ Height: For goneral evaluation and camparison purposes in sorghum
this is simply the average distance fram the ground level to the top of
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the head of typical plants in the plot. Considerable Judgment may be needed
to estimate this character under these conditions of.considerable variation
among plants within plots.

The value of this character ig usually expressed in centimeters.

6. Agronomic Rating of the Plant and of the Head: The average or
typical plant in a plot was usually rated on a scale of 1 to 3 with a score
of 1 being equal to "good", 2 equal to "average" and 3 being "poor".

These evaluations are professional and experienced comparisons to the typical
pPlant desired and needed by the Yemeni farmer. The heads on an average or
typical 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 evaluationg 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 degree of lodging. 1It is necessary that the same person be experienced
and do all of the evaluations gince estimates would differ by ind{ividuals.

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

to drcy under an open sided roofed area.
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Bird watch personnel during daylight hours were very successful in keeping
down bird damage of the plots. Most plots had little or no bird darage at all.
Plot yields were adjusted for these estimated bird damages. Estimating hird
damage correctly takes years of experience., The new or inexperfenced re-
searcher will always over-estimate bird damage by several times the real
amount. This results in plots with the greatest bird damage always coming
up with the greatest yields. Many years of experience are necessary to
calibrate one's self on this. 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 separately. 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 general maturities among tests. By hand harvesting carefully every
head was harvested. Nothing was lost. This sort of accuracy 1is not possible
with machine harvesting.

As reported carlier the sacks of heads were allowed to dry down to an
air dry condition suitable for threshing. No suitable mechanized threshing
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 yfeld of grain.

48



These plot grain yields were then corrected for any percent bird damage
followed by correction for percent stand count less than 100%. The regulting
plot grain yteld 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 calculafed rela-
tive to height and days to maturity,

The current market values of grain by the kilo was checked in several
locattons and monetary values of production per hectare for each genotype
were calculated.

9. TForage Production: The sorghum plant itself ig of equal if not
greater value than the grain in the Yemen economy. Consequently it is neces-
sary 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 and sold for feed.
Second the heads were harvested by hand at maturity. Third the stalks were
cut off at or near ground level, bundleq@ 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 have all dried leaves attached. Because of the great labor requirement
to strip leaves this project also eliminated this step.

Immediately after grain harvest the plants in cach plot of the advanced
yield test were cut and welghed green in the fleld. 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. Thig
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representative sample was hurg up to completely air dry under roof and then
rewveighed dry. This drop in moisture for the sample (leass 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
100X to bring it up to a theoretical full pilot.

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 market values of bundles of sorghum stalks (including leaves)
by the kilo of dry matter was checked by having Yemeni employees buy several
bundles at different locations. The bundles were air dried like the plots
and monetary values of production of dry matter per hectare for each genotype
were calculated.

Bundles of sorghum leaves and of alfalfa were also purchased air dried
and monetary values calculated per ton of dry matter for comparison with

sorghum stalks and leaves.

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

hectoliter.
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~ Section 5 =~
End-of=Season Results

Following are summarized tabular data for all sorghum and millet
research plotse The tables for each test contain the particular data
that was collected for that particular test. In ine case of repli-
cated data the averages are given for all of the replications involved,
No statistical analyses were made on any of these data. The resources
(equipment, personnel and time) were not available to do this in Yemen,
It is not possible to do this here in the United States since much of
the replicated data had to be left in Yemen, nor is perscnnel, time,
and money available to do all of this,

Interpretations and conclusions are presented,
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Test Number 78097
Head-to-Row

End of Season Results:

This test contained a total of 328 entries, including a local
check variety entered at periodic intervals. These check plots weare
phenotypic standards against which the agronomic performance of the
surrounding entries could be compared for selection purposes. A des-
cription of this test, its purpose, seed sources, plot size and treat-
ment during the season is given on page 9.

A total of 114 of these head rows were selected for further testing
in 1979. The agronomic data collected on these selected genotypes are
given in this table. The pedigree is given for each genotype making
it possible to trace the source of the selection. These pedigrees are
shown only within the field books of this project.

The percent stand that is given is the ratio of the actual number
of hills that produced Plants during the season divided by the number
25 that was planted. This value of percent stand can be regarded as some
measure of the ability of the particular genotype to germinate, emerge
and survive during the scason in thig environment.

The days to 50% bloom of the row is a measure of the maturity of
the genotype.

Height of sorghum is rather important as an indication of forage
production. Taller plants will likely produce greater yields of forage

dry matter.
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Each head row that was selected was evaluated ag to its greatest
future potential in the program. Those rows that were of a uniform and
very desirable agronomic Phenotype were selected for inclusion in the
preliminary yield test (PYT) in 1979. The rows that were apparently
segregating for phenotypic characters were reselected for one or more
agronomically desirable individual plants and entered in Head-to-Row
(HD-R) tests in 1979, TIf these head-to-row plots in 1979 will be of a
desirable uniform agronomic phenotype then they will be selected for
future evaluation for yleld. Certain head rows were shorter than generally
desired for forage production but possessed extremely large heads of
grain. These were selected as short grains (5-GR). These genotypes were
selected to be saved as a possible production genotype for use in those
areas of Yemen where fields are large enough, smooth enough, and the
total acreage is great enough to justify a combine for mechanized harvest,

The local check plots had agronomic data of: gtands of 50 to 75%,
about 92 days to 50% bloom, and about 125 cm in height.

Research data on the other 21l entries which were discarded and
were not carried forward in the breeding program are not shown bere,

These genotypes and their data have no further value.
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Table 1. Agronomic Data From Head-To-Row Grown in Test 78097
in 1978 and Selected for Further Testing in 197G,

*9 *D *#3
Table Test % Days To Ht,. Type of
No. Entry  Pedigree Stand 50% in Selection
No. Bleoeom Cm.
1 L 76026=-002-2 Ll 90 115 PYT
2 6 76026-002-L 80 88 125 PYT
3 10 76026-002-8 2L 96 130 PYT
L 13 76026-002-11 68 ol 95 PYT
5 1 76026-003-1 8L 95 120 PYT
6 15 76026-003=2 2 96 125 HD-R
7 1S 76026-003-7 32 92 125 HD-R
8 21 76026~00l~1 28 9L 80 HD=-R
9 2L, 76C26-00L-l Ly 89 70 S-GR
10 30 76026-015-1 60 90 110 FYT
11 33 75026-015-1 72 86 95 PYT
12 3, 76026-~015-5 68 93 95 HD-R
13 35  76026-015-7 72 90 90 HD-R
1 L1 7€026-015-13 8L 89 90 HD-R
15 Ll 76026-022-3 Lo 95 100 HD=R
*1 fiot size = 1 row (.7 m) X 6 z long, unreplicated.
*2 rlanted in moisture on May 30, 1978.
* 7 =

urcose of selections: FYT = for Freliminary Yield Trial,
H2-R = for Head-To-Row, S-GR = for Short Grain Collectlon.
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Table 1. (continued)
*1 %D *3
Table Test % Days To Ht.
No. Entry Fedigree Stand 50% in Type of
No. Bloom Cm, Selection

16 L2 72026-022-5 84 88 75 HD-R
17 L7 76026=022-6 36 99 90 - KHD=R
18 48 76026-022-7 N 99 110 HD=-R
19 LS 760256-022-8 56 95 90 HD-R
20 51 76026-022-10 60 93 110 HD=-R
21 53 76026-020 =2 76 96 140 PYT
22 5L 76026-02L4=3 16 99 130 PYT
23 55 756026-021:-l 80 95 130 PYT
24 5@ 7€02£-02,;-8 Lo 89 115 PYT
25 €0 76026-0211=9 56 97 115 PYT
26 85 7602€-026=); 20 101 170 HD=R
27 67 76026-026-5 60 9L 145 FYT
28 70 76026-026~8 36 105 140 PYT
29 72 75026-026-10 Ll 98 140 FYT
=0 78 76026=-027=2 16 98 125 HD=-R
31 79 76026-027=-3 52 90 125 FYT
32 e 760256-029-10 76 93 130 FYT
33 e6 76026=-030-1 96 90 120 FYT
3 99  76026-032-2 Lk 103 S0 S-GR
35 102 76026-032-5 80 107 120 PYT
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Table 1. (continued)

*1 *2 *3
Table Test % Days To Ht. Type of
No. Entry Pedigree Stand 50% in Selection

No. Bloom Cm,

36 110 76026-037-1 76 92 145 PYT
37 111 76026~037-2 16 97 140 HD-R
38 113 76026-037-4 48 95 130 PYT
39 11 76026-037-5 L8 101 130 HD-R
Lo 115 76026-037-6 72 101 130 PYT
L 116 76026-037-7 80 Q9 135 PYT
L2 119 76026-037-10 inn 100 120 PYT
43 120 76026-037-11 28 101 120 PYT
Ly 129 76026-029-3 28 101 90 S-GR
Ls 132 76026-039-6 inn 91 110 FYT
L6 141 76026-041-1 92 96 125 PYT
L7 142 76026-041-2 inn 97 115 PYT
L8 145 76026~041-5 92 97 145 PYT
49 146 76026-041-6 60 98 115 PYT
50 147 76026-0l1-7 76 98 120 PYT
S1 149 76026-0}y-2 60 97 155 PYT
52 150 76026-04l1~3 24 96 120 HD=-R
53 151 76026-0l 1) 92 96 145 PYT
sk 15) 76026-016-73 76 106 145 PYT
55 155 76026-0l6~), 20 107 140 HD-R
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Table 1. (continued)

* *D %3
Table Test % Days To Ht, Type of
No. Entry Pedigree Stand 50% in Selection

No. Bloom Cm,

56 160 76026-0U7-U 72 Q9 135 HD=-R
57 163 76026-0&7-7 56 105 1,0 PYT
58 164 76026-0&8-2 L)y 102 120 PYT
59 174 76026-050=~2 60 99 135 FYT
60 175 76026-050-3 32 99 135 PYT
61 176 76026-050-h 8 100 130 HD=-R
62 177 76026-050-5 16 101 135 HD=-R
63 178 76026-050-6 76 103 135 PYT
6l 180 76026-052-1 56 96 130 FYT
65 182 76026-052-& 96 95 130 PYT
66 183 76026-052-5 76 104 145 FYT
67 184 76026-052-6 6l 96 150 PYT
68 107 76026-063-2 Lo 92 115 PYT
69 198 76026-063-3 12 ol 110 PYT
70 202 76026-063-6 36 92 95 PYT
71 203 76026-063-7 56 98 115 PYT
72 205 76026-063-9 60 105 115 PYT
73 207 76026-063-11 36 95 105 HD-R
yn 212 76026-06&-3 36 95 125 HD-R
75 213 76026-06)-); 28 oL 110 FYT
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Table 1. (continued)

*1 *2 *3
Table Test % Days To Ht. Type of
No. Entry Pedigree Stand 50% in  Selection

No. Bloom Cm.

76 225 76026-065-5 64 95 105 PYT-White
77 229 76026-065-9 24 93 105 HD=-R
78 232 76026-066-~2 20 90 110 HD-R
79 236 76026-066-6 60 90 120 PYT
80 237 76026-066-7 44 98 125 HD=-R
81 251 76026-067-2 24 105 100 HD=R
82 252 76026-067-3 80 94 135 PYT
83 253 76026-067-=5 60 94 100 HD=R
84 260 76026=-067-12 60 93 95 PYT
85 262 76026=-071-2 44 95 130 PYT
86 263 76026=071=3 32 99 145 HD~-R
87 265 76026~071=5 32 96 110 HD-R
88 268 76026-073=2 64 92 130 HD=-R
89 272 76019-001-2 40 93 110 HD-R
30 273 76019-001=3 68 95 115 PYT
91 274 76019-001-4 76 90 125 PYT
92 275 76019-001=5 8 100 65 HD-R
93 279 76019~-001-9 32 99 120 HD-R
94 287 76019-002~7 32 99 105 HD=R
95 288 76019~-002-8 92 97 100 HD=-R
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Table 1. (continued)
*1 *2 *3 o

Table Test % Days To Ht. Type of
No. Entry Pedigree Stand 50% in Selection

No. Bloom Cm.
96 289 76019-002-9 68 94 105 HD~-R
97 290 76019-002-10 80 95 105 HD-R
98 291 76019~003~1 28 94 110 HD-R
99 296 76019~003-6 72 97 95 HD=-R
100 298 76019-003-8 60 95 115 PYT
101 301 76019-004-1 40 93 110 HD-R
102 302 76019-004-2 36 94 120 HD-R
103 304 76019~004~4 24 93 110 HD-R
104 305 76019-004-5 28 97 90 HD-R
105 306 76019-004~6 52 96 110 HD-R
106 308 76019-004-8 16 95 105 HD~-R
107 312 76019-~005-2 36 94 110 HD-R
108 314 76019~005-6 32 94 105 HD-R
109 315 76019-005-7 44 94 85 HD-R
110 316 76019-005-8 32 94 100 HD-R
111 319 76019~007~1 24 103 110 HD-R
112 324 76019-007-6 24 97 90 HD-R
113 327 76019-009 44 95 115 HD-R
114 225 76026-065-5 64 95 105 PYT-~Red




Test Number 78098
Head-to-Row

End of Season Results:

Two hundred fifty one entries including a local check variety
repeated at periodic intervals made up this test. The local check plots
were phenotypic standards against which the agronomic performance of
nearby entries could be compared for selection purposes. A description
of this test, its purpose, seed sources, plot size and treatment during
the season is given on page 10. A total of 95 of these head rows
were selected for further evaluation in 1979, The agronomic phenotypic
data collected on these selected genotypes are given in this table.

An explanation of these data is given in the "End of Season Resultg"

written up for Test Number 78097.
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Table 2. Agronomic Data From Head-To-Row Grown In Test 78098

In 1978 And Selected For Further Pesting In 1979.

*1 *D ~ X3
Table Test % Days To Ht. Type Of
No. Entry Pedigree Stand 50% in Selection
No. Bloom Cm.
1 56 76026=-011=6 20 106 90 PYT
2 83 76026-018=2 4 105 85 HD=-R
3 85 76026=-048~4 8 108 105 HD=R
4 96 76026=033=6 12 108 110 PYT
5 102 76026-035-2 40 94 130 HD~-R
6 104 7602€-035-4 32 115 120 HD=R
7 108 T76026-036~2 16 100 160 PYT
8 109 76026-036-3 36 99 155 PYT
9 110 T76026=-036-4 24 99 155 PYT
10 111 76026-036=5 48 99 125 HD-R
11 112 76026-036=~6 48 96 125 YT
12 113 76026-040-1 20 101 140 pPYT
13 114 76026-040-2 56 95 145 PYT
14 115 76026=040=3 16 90 150 HD-R
15 116 T76026-040-4 48 97 140 HD=-R
*1 Plot size = 1 row (.7 m) X 6 m long, unreplicated,
*2 Planted in moisture: Test entry numbers 1-34 = 14 May, numberc
35-101 = 15 May, numbers 102-149 = 25 May, and numbers 150-251
= 3 O 3 ay . .
*3 Purpose of selections: PYT = for Freliminary Yield Trial, HD-R =

for Head-To-Row, S-G° = for Short Grain Collection.
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Table 2. (continued)

*1 *2 3
Table Test % Days%To Ht. Type OFf
To. Entry Pedigree Stand 50 in
No. Bloom Cm, Selection
16 117 76026-040-6 32 94 155 HD-R
17 118 76026-040~7 24 99 135 HD-R
18 119 76026-040-8 32 a5 140 HD=-R
19 120 76026-040-9 56 88 130 HD=-R
20 121 76026-042-1 40 100 140 HD-R
21 122 76026-042-2 28 100 145 HD-R
22 123 76026=-042-3 60 a0 130 HD=-R
23 124 76026-042-4 T2 90 140 PYT
24 126 76026~043~1 32 105 130 HD=-R
25 127 76026=043=2 88 104 165 PYT
26 129 76026~043~4 32 99 150 HD-R
27 130 76025=043=~5 76 112 170 PYT
28 133 76026-045~3 36 a7 170 PYT
29 134 76026-045=4 28 99 175 HD=-R
30 135 76026=-051-1 40 a5 160 HD-R
31 136 76026-051=-2 36 99 140 HD=-R
32 137 76026=-051-3 80 101 160 PYT
33 138 76026=-051-6 64 100 150 HD=R
34 139 76026=053-1 88 103 155 PY?T
35 140 76026=-053=-2 84 89 145 HD=-R
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Table 2, (continued)

*1 *2 *3
Table Test Days To Ht.

. % ; Type Of
No. Entr Pedigree 50% in

N:Ty Stand Bloom Cm. Selection

36 141 76026~-053-4 60 89 145 pYT
37 142 76026=-053~5 28 104 135 HD-R
38 143 76026-053-7 56 95 140 HD~-R
39 144 76026=~054-1 88 112 150 pPYT
40 145 76026-054=-2 100 116 145 HD=R
41 147 76026-054-4 40 99 140 HD-3t
42 148 76026-054-5 12 105 150 HD=-R
43 149 76026-054~6 48 119 135 HD-R
44 150 76026-055~1 84 111 105 HD-R
45 155 76026-056-1 80 116 115 HD-R
46 158 76026-057-2 64 99 115 HD-R
47 159 76026-057-3 76 102 130 PYT
48 160 76026-057-4 44 96 130 PYT
49 163 76026-059-1 8 103 110 HD-R
50 164 76026-059-3 16 99 125 HD=R~-white
51 164 76026~059-3 16 99 125 HD-R-red
52 165 76026-059~-4 68 101 135 PYT
53 166 76026-059-5 4 102 160 HD=R
54 167 76026-059-7 12 99 145 HD-R
55 169 76026-~060~-4 20 103 140 PYT
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Table 2,(contimed)
*1 *D *3
Table Test % Days To Ht. Type of
No. Entry Pedigree Stand 50% in Selection
No. Bloom Cm.
56 170 76026-060=5 76 95 135 PYT
57 171 76026-060-6 56 95 140 HD=R
58 173 76026-060~8 76 101 140 FYT
59 174 76026-061-1 80 90 110 S-GR
60 175 76026-061-2 8l 83 110 HD=-R
61 177 75026-051=) 76 95 125 FPYT
62 180 76026-061-6 72 96 140 PYT
63 181 76026-061-7 56 g5 140 FYT
el 182 76026~-061-8 76 393 130 PYT
65 183 75026-068-1 Ly 95 110 HD-R
66 186 76025-068-6 20 oL 80 S=GR
67 192 76026-068-10 36 393 95 HD-R
68 19, 76026-068-12 Ll 93 30 S=GR
69 199 76025-069=5 ol 90 105 HD-R
70 201 75025-069-7 32 93 105 HD-R
71 205 750206=070=2 60 99 135 FYT
72 206 76026-070-3 u8 101 150 FYT
73 206 76025=-070-5 28 92 115 S-GR
N 211 76026-070-8 60 96 135 HD=-R
75 213 706025=070-10 80 30 150 HD-R
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Table 2. (continueq

*1 *2 *3
Test Days To Ht,

Table — o % , : Type of
No. ng;?y Fedigree Stand ng?m é:. Selection
76 216 76026-070-13 76 100 140 FYT
77 218 76026-070-15 2 97 130 HD-R
78 216 76026-070-16 12 107 115 HD-R
79 221 76026-072-2 28 9l L0 FYT
80 222 76026-072-3 40 100 130 PYT
81 224 76026-072-5 8 95 115 HD=-R
82 225 76026-072-6 32 96 125 HD-R
83 226 76026-072-7 48 oL 140 PYT
84 227 76026-072-8 52 99 140 HD-R
85 228 76025-072-9 12 101 130 HD=-R
86 229 76026~072-10 48 S0 130 FYT
87 231 75026-07);: =1 8l 93 155 FYT
88 232 76026-07&-2 72 87 175 HD-R
89 233 76026-07&-3 8L 91 175 PYT
S0 234 76026-07&-& el 91 175 PYT
91 235 76026-07&-5 76 93 125 FYT
Q2 238 76026-07!: -8 on 97 110 S-GR
93 2140 76026-071-10 76 98 85 S-GR
al 2L 72026-07)-11 56 95 90 S~GR
95 247 72026-075-5 32 ol 130 FYT




Test Number 78099

Head-to-Row

End of Season Results:

Three hundred fifty two entries including a loecal check variety
repeated at perfodic intervals were entered in this test. A descrip-
tion of this test, 1ts purpose, seed sources, plot size and treatment
during the season is given on page 11.

A total of 104 of these head rows were selected for further
evaluation in 1979. The agronomic phenotypic data collected on these
selected genotypes are given in this table. An explanation of these
data 1s given in the "End of Season Results" written up for Test

Number 78097,
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Table 3. Agronomic Data From Head-To-Row Grewn In Test 78099

in 1978 and Selected for Further Testing in 1979,

*9 *2 *3
Table Test % Days To Ht.
No. “ntry Pedigree Stand 50% in Type Of
No. Bloom Cm, Selection
1 6 77093-02-1 56 96 100 PYT
2 15 77093-03~5 76 92 90 S~-GR
3 27 77093-05-4 40 89 75 S-GR
4 45 77093-08-8 72 99 80 S=-GR
5 46 77093-G9-1 64 99 90 HD-R
6 48 77093-09-3 84 95 130 PYT
T 61 77093-13-1 88 94 125 PYT
8 73 77093-15~-4 16 89 90 HD-R
9 86 77093-20-2 84 g2 115 PYT
10 87 77093-20-3 40 95 105 HD-R
11 92 77093=22-2 60 90 90 S=-GR
12 98 77093-24-1 8 97 120 HD=-R
13 112 77093-26-3 48 95 140 HD-R
14 117 77093-27-4 72 87 130 PYT
15 132 77093-30~1 80 97 110 PYT

*1
*2

*3

Plot size = 1 row (.7 m) X 6 m long, unreplicated.

Planted in moisture: Tesgt entry numbers 1 - 205 = 31st Hay,
numbers 206-250 = 3rd June, numbers 25-269 = 4th June, and
numbers 270 =352 = 5th June.

Purpose of selections: PYT = for Preliminary Yield Trial,
HD-R = for Head-To-Row, S=GR = for Short Grain Collection.
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Table 3. (continued)

*1 *2 *3
Table Test % Days To Ht.
No. Intry Pedigree Stand 50% in Type Of
No. Bloom Cm. Selection
16 134 77093-31=-2 56 96 145 PYT
17 141 77093-32-4 80 89 100 PYT
18 142 77093=32-5 88 94 130 PYT
19 145 77093=33=-2 60 97 110 HD=R
20 147 77093=-33-4 80 96 130 PYT
21 148 77093-33-5 64 95 90 S=GR
22 155 77093-36-4 76 96 150 PYT
23 168 77093~38=-3 92 89 110 PYT
24 171 77093-39-1 52 104 110 HD~-R
25 174 77093-39~4 56 105 115 HD=R
26 175 77093-39-5 84 87 120 PYT
27 176 77093-39-6 52 102 115 HD-R
28 177 77093~-39-7 80 91 110 PYT
29 182 77093=41-3 76 94 120 PYT
30 183 77093-41~4 72 95 135 PYT
31 184 77033-42-1 92 96 135 PYT
32 186 77093=-42-3 40 97 125 PYT
33 204 77093~47-5 60 94 115 PYT
34 205 77093-47-6 64 99 120 HD=R
35 207 77093-48~2 100 94 140 PYT
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Table 3. (continued)

*1 *2 *3
Table Test % Days To Ht.
No. Intry Pedigree Stand 50% in Type Of
No. Bloom Cm. Selection

36 215 77093-49-4 100 94 110 PYT
37 219 77093<50-1 80 100 105 PYT
38 220 77093-50-2 96 101 105 PTY
39 221 77093-50-3 88 101 110 HD=R
40 222 77093-50-4 68 100 95 HD-R
41 223 77093-50-~5 84 100 100 PYT
42 224 77093-50-6 72 99 105 PYT
43 227 77093-51=-3 68 101 95 PYT
44 230 77092~-2~2 84 92 110 PYT
45 231 77093~52-3 72 99 105 PYT
46 232 77C93-52=4 84 94 85 HD-R
47 233 77093-53~1 72 95 100 PYT
48 239 77093-54-4 84 98 85 PYT
49 240 77093~55-1 60 101 110 HD=R
50 241 77093-55=2 88 96 110 PYT
51 242 77093-55=3 80 94 105 PYT
52 243 77093-55-4 76 96 110 HD-R
53 244 77093-55-5 76 101 110 PYT
54 245 77093-55-6 80 97 90 HD=R
55 246 77093-55-7 92 95 115 PYT
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Table

3. (continued)

*7 ) *3
Table Test % Days To Ht.
No. Entry Pedigree Stand 50% in Type Of

No. Bloom Cm. Selection

56 247 770¢5-56~1 88 100 115 PYT
57 248 77022~56=2 76 98 130 PYT
58 249 77093~56=3 88 96 110 PYT
59 250 77093~56=4 92 97 115 PYT
60 251 77093-56~5 84 97 160 PYT
61 252 77093-56-6 96 92 105 PYT
62 253 77093-56=7 88 98 120 PYT
63 254 77093-57~1 52 107 110 PYT
64 256 77093=-57=3 80 g5 125 PYT
65 257 77093-57=4 T2 94 120 PYT
66 258 77093-57~5 88 96 125 PYT
67 260 77093-58-2 68 92 95 PYT
68 261 77093-58=-3 56 94 105 HD=-R
69 262 77093-58-4 48 95 100 PYT
70 263 77093-58-5 16 97 90 HD-R
71 265 77093-59«1 84 97 125 PYT
72 266 77093-59~2 84 97 110 HD-R
73 267 77093~59-3 80 96 110 HD-R
74 269 77093-60-2 96 88 120 HD=-R
75 271 77093-60-4 64 93 140 PYT
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Table 3. (continued)

*1 *2 *3
Table Test 9% Days To Ht.
No. ntry Pedigree Stand 50% in Type Of

No. Bloom Cm. Selection

76 272 77093~61~1 48 91 130 HD-R
77 274 77093-61-3 68 90 140 PYT
78 276 77093-61-5 32 87 120 HD=R
79 280 77093-62~4 68 89 125 HD=-R
80 282 77093~63-2 72 96 140 PYT
81 283 77093-63-3 64 98 150 PYT
82 285 77093-64-1 40 92 125 HD-R
83 287 77093-64-3 56 88 125 PYT
84 288 77093~64-4 68 90 115 HD=-R
85 289 77093-65-1 84 88 125 PYT
86 290 77093~65=2 84 84 130 PYT
87 291 77093~65=3 52 35 125 PYT
88 292 77093-65-4 68 105 120 HD-R
89 293 77093-65=-5 56 86 125 PYT
90 297 77093-66-2 72 88 100 HD=-R
91 309 77093-68-3 80 87 120 PYT
92 310 77093-68-4 80 85 115 PYT
93 311 77093-69-1 48 92 95 PYT
94 313 77093-69-3 64 92 95 PYT
95 315 77093~70-2 84 92 120 PYT
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Table 3. (continued)

*1 *2 *3

Table Test % Days To Ht.
No. Entry Pedigree Stand 50% in Type Of

No. Bloom Cm. Selection
96 325 T7093-T71=-4 40 105 110 gD=R
97 329 77093=72-1 76 100 175 HED=R
98 330 77093-72=2 80 103 155 HD=R
99 332 77093-72-4 96 89 135 FYT
100 334 77093-73-2 16 105 120 HD=R
101 340 77093-74-5 96 97 115 HD=R
102 344 77093=75-4 72 89 120 PYT
103 345 77093=75=5 80 92 160 YT
104 352 77093-76-6 84 97 65 3-GR




Test Number 78100
Head-to~Row

End of Season Results:

One hundred fifty eight entries Including a local check variety
repeated at periodic intervals were entered in this test. A description
of this test, its purpose, seed sources, plot size and treatment during
the season is given on page 100,

Fifty nine of these head rows were selected for further evaluation
in 1979. The agronomic phenotypic data collected on these selected
genotypes are given in this table (Table No. 4 ). An explanation of
these data is given in the "End of Season Results' written up for

Test Number 78097,
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Table 4. Agronomic Data From Head-To-Row Grown in Test 781Q0

in 1978 and Selected for Further Testing in 1979,

*q *2 *3
Table Test % Days To Ht. Type
Ro. Entry Pedigree Stand 50% in of
No. Bloom Cm. Selection
1 1 77 COMP, 1 80 93 100 S=GR
2 5 77 COMP, & 40 96 63 S=-GR
3 6 77 COMP., 6 68 100 123 HD=R
4 7 77 COMP. 7 76 87 120 PYT
5 8 77 CoMP, 8 68 99 83 S-GR
6 12 77 COMP. 12 84 87 125 PYT
7 14 77 COMP. 14 80 93 90 HD=R
8 17 77 COMP. 17 76 88 140 HD=-R
9 20 77 COMP. 20 88 87 93 S=-GR
10 21 77 COMP., 21 84 90 97 S=GR
11 27 77 COMP, 27 92 92 110 PYT
12 28 77 COMP. 28 86 97 160 PYT
13 31 77 COMP. 31 84 91 85 S~-GR
14 34 77 COMP, 34 84 87 130 PYT
15 35 77 COMP. 35 72 89 135 PYT
*1 Plot size = 1 row (.7 m) X 6 m long, unreplicated

Planted in moisture on June 5, 1978

Purpose of selections: PYT = for Preliminary Yield Trial,
HD-R = for Head-To~Row, 3$=GR = for Short Grain Collection.
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Table Lo (contimed)

*q *2 *3
Table Test % Days To Ht.
No. Entry Pedigree Stand 50% in Type Of
No. Bloom Cm. Selection

16 37 77 COMP. 37 80 91 135 PYT
17 39 77 CcOMP. 39 52 97 95 S=-GR
18 45 77 COMP, 45 84 91 130 PYT
19 46 T7 COMP. 46 T2 88 90 S=GR
20 49 77 COMP. 49 44 85 100 HD-R
21 51 T7T COMP. 51 68 86 95 HD-R
22 56 77 COMP., 56 60 92 115 PYT
23 58 77 coMP., 58 88 87 105 S=GR
24 60 T7 COMP, 60 68 86 75 S=GR
25 72 77 COMP., 72 84 89 100 S=GR
26 13 77 CCVMP. T3 80 95 85 S=GR
27 T4 77 COMP. 74 96 87 110 PYT
28 75 77 COMP. 75 80 90 90 S=GR
29 76 T7 COMP. 76 68 87 120 PYT
30 T7 77 CCMP. 77 76 91 100 PYT
31 78 77 ccrp, 78 48 94 95 HD-R
32 79 77 CCMP. T9 76 91 95 PYT
33 80 77 COMP,., 80 80 87 110 PYT
34 84 77 COMP, 84 76 87 30 PYT
35 86 77 coMP, 86 64 93 160 PYT
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Table L. {contimizi)

*1 *2 *3

Table Test 9% Days To Ht.

No. Entry Pedigree Stand 50% in Type Of

No. Bloom Cm. Selection

36 87 77 COMP. 87 80 g0 150 PYT
37 92 77 COMP. 92 40 87 80 S=GR
38 104 77 COMP, 104 60 90 117 PYT
39 110 77 CCMP. 110 72 90 110 PYT
40 112 77 COMP. 112 88 93 130 HD=-R
41 113 77 COMP. 113 88 91 145 PYT
42 116 77 COMP., 116 96 91 130 PYT
43 117 77 COMP. 117 92 91 140 PYT
44 120 77 COMP. 120 T2 91 145 HD=-R
45 121 77 CCMP. 121 92 94 145 PYT
46 122 77 COMP. 122 80 92 135 PYT
47 124 77 CCMP. 124 92 98 115 PYT
48 126 77 CCMP. 126 92 91 145 PYT
49 127 77 COMP. 127 56 98 140 HD=-R
50 128 77 CcoMP. 128 48 92 95 S=GR
51 130 77 COMP. 130 92 90 135 PYT
52 131 77 COMP. 131 100 90 125 PYT
53 132 77 COMP. 132 76 93 135 HD-R
54 133 77 CCMP. 133 80 97 128 HD=R
55 134 77 COMP. 134 68 86 130 HD=-R
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Table !

L+ (contimed)

*1 *2 *3

Table Test % Days To Ht.
No. Entry Pedigree Stand 50% in Type Of

No. Bloom Cm. Selection
56 142 77 COMP. 142 88 86 140 PYT
57 145 77 COMP. 145 96 86 140 HD=R
58 155 77 COMP. 155 72 96 155 HD-R
59 158 77 COMP. 158 64 86 155 HD=-R




Test Number 78101
Preliminary Yield Test

End of Season Results:

This Preliminary Yield Test had 53 experimental genotypes and a local
check variety entered three times for a total of 56 entries. A descrip~
tion of this test, its purpose, seed sources, plot size and planned treat-
ment during the season is 8lven on page 13. These plans were made at the
time the entries were selected from the 1977 tests and other plant materialsg
available,.

Most characteristics were measured as planned on the two replications
of each genotype. These average data are presented in Table No. 5,

Bird damage was estimated and the yields of affected plots were adjusted
accordingly. The damage by birds seemed to occur by location in the field
wlthout any particular associlation with genotype so these damage cstimatesg
were not included in the data presented here, There was practically no
lodging so in the interest of conserving space no column of zeros was pre-
sented in the table.

The percent stand value is an average value from both replications, of

the number of hills with at least one plant, as a percent of the total hillg

planted.
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Table £ . VYield and Other Agronomic Data From a Freliminery Yield Test (78101)
of Grain Sorghum mxperimental Variety Genotypes at Sanaa, Yemen in 1978.

Rank *1 *D *3 *),

By Entry o % Days To Flant Grain Grain 4Agronomic
AT No Pedigree Origin Stand Ht. Frod, FProd, Rating
;;‘gcli“ NO-. Bloom Cm.  K/HA K/HA/DAY Plant-Head

1 13 76026019-6 77083-108 Lo 92 132 7491 61 2 1

2 38 Radah Local 60 100 148 6317 L9 1.5 1.5

3 8 Local 56 92 138 5188 L2 1.5 1.5
L 52 Local 72 92 132 L8867 Lo 2 2
5 7 Sana'a-7 77091 36 g2 135 L4533 37 1.5 2

6 30  Radah Local 82 96 152 1400 35 1 1
7 24 76026025-2  77083-111 L6 97 158 1391 35 1.5 1.5

8 37 Radah Local ol 103 135 11200 32 1.5 1

9 3 Sana'a=3 77091 L0 97 122  LJ052 32 2 2
10 11 FMAS3A Uni, Az, 54 91 78 3879 32 3 1
11 23 76026023-1 77083-136 8L 98 140 3852 30 2 2
12 18 76026019-13 77083-115 6l 93 122 3762 31 2.5 1.5
13 53 76026-019 7708L-1039 52 98 125 3688 29 2.5 1.5
1 L2 76041-00l 77075-1004 i ol 112 36,2 29 3 2
15 L Sana'a-l 77091 68 oly 115 3638 29 2 1

»
-

*2
*3

*h

Flot size: 1 row (.7 m between ows) X 6 m long, 25 hills per row Spaced 25 cm apart,
replicated two times,

Flanted in moisture on 29 May, 1973,

Grain preduction in kilos per hectare rer day calculated on a grain development
period of *rom planting to 30 days past 50% bloom.

Agronomic rating scale of plants and heads: 1 = good, 2 = average, 3 = poor.
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Table 5. {(ccntimued)

*9 *2 *3 *ll-
Rgnk Entry % Days To Plant Grain 5rain  Agronomic
Y. g Y Pedigree Origin Stand 50% Ht. Prod. Frod. Rating
giﬁén No. Bloom Cm. K/HA K/HA/DAY Plant-Head
16 26  76026025-6  77083-145 88 97 175 3545 28 1 1
17 6  Sanaa-6 77091 66 gl 130 3533 28 2 1.5
18 10 NK 300 Uni. Az, 90 82 100 3517 31 3 2
19 29 Local 66 9l 112 3362 27 2 2
20 56  76015-067 77084-1106 6l 97 105 3352 26 3 1.5
21 LO  76016-066 77074-1126 60 ol 138 3329 27 3 2
22 3L 76013-134 77074~-105L 7l S0 110 3314 28 3 2
23 L6  76015-108 77075=-1057 68 ol 118 3150 25 3 2
2l 25  76026025-l  77083-143 56 96 140 3090 2L 1 1
25 51  76025-05l; 77075-1113 72 99 120 3029 2 2.5 1
26 36 76013-167 7707L-1069 64 ol 110 3005 2L 3 2
27 32 76013-128 77074-1051 7l 90 112 2845 2l 3 2.5
28 L7  76016-016 77075-1063 L al, 102 2798 23 3 2
29 5  Sanaa-5 77091 80 91 120 2724 22 2 2.5
30 L8  76025-004 77075-1068 66 al 120 2629 21 2.5 1.5
3 LS 76015-024 77075-10L47 56 93 125 2464 20 3 2
32 35 76013-135 77074~1055 5 92 90 2,57 20 3 2.5
33 2  Sanaa-2 77091 36 99 95 2419 19 2 1.5
3L 55  76026-061 77084-1065 56 90 138 2410 20 2 1,5
35 17 76026019~12 77083-11) 72 92 105 2252 18 3 2
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Table 5. (contimeq)

*1 %D *3 *)y
Rg;k Entry Dags To Plant Grain Grain Agronomic
. Pedigree - Origin 0% Ht. Prod. Prod. Rating
glfié“ No. Stand  pidom  Cm. K/HA K/HA/DAY Plant-Head
36 22 76026021-) 77083-129 72 98 135 2233 17 1.5 2.5
37 31 76013-12}4 77074-10,8 36 96 70 2190 17 3 3
38 21 76026021=~2 77083-127 68 ol 100 2090 17 3 2.5
39 49 75025-033 77075-1093 g 98 118 2029 16 3 1.5
Lo 19 76026020-2 77083-117 yn 95 115 2022 16 2.5 1.5
L1 27  76025025-9 77083-1)8 80 98 118 1981 16 2.5 1.5
L2 50  75025-03) 77075-1094 &0 100 122 1967 15 2.5 2
L3 20  72025020-9 77083~12), 50 96 100 1952 16 3 2
Ly 5L, 7580256-0i,0 7706L=-1056 2 100 115 1857 1 2.5 2.5
L5 1 Sanaa-1 77091 6l 96 100 1550 12 2.5 2,5
L6 9 WS 1297 UNDP-Tajiz 12 128 140 2 1
L7 12 76026016-2 77083-104 12 107 105 2 1.5
L8 1, 76026019-7 77083-109
L9 15 7502501¢-8 77083-110 1 113 75 3 1
50 16 7€0256019-9 77083=-111 L0 99 98 2.5 2
51 25 76026025-10 77083-1L9 32 112 150 1 1.5
52 33 72013-129 77074-1052 56 ql 115 3. 2.5
53 39 7€016-056 77074 -1121 20 99 98 3 2.5
s L1 720L1-001 77075-1001 3L 99 98 3 2.5
55 L3  75038-047 77075-1018 2| 97 105 3 2
56 Ly  76035-059 77075-1023 32 100 100 3 1




Teat Number 78102
Advanced Yield Test

End of Season Results:

This Advanced Yield Test contained a total of 36 experimental geno-
types. A description of thisg test, its purpose, seed sources, plot size
and planned treatment during the season 1is given on page 14, These plans
for genotype treatment and evaluation were made at the beginning of the
season when the entries were selected from 1977 tests and other plant
material available. The type of data actually obtained or collected was
modified somewhat by the end of the season.,

This "Advanced" yield test represented a second year of actual yield
testing, The first years (1977) yield testing of these entries was a
"preliminary" yield test. Only those entries showing superiority of produc-
tion over local checks or having other potentially desirable attributes
were selected from the preliminary yield test and carried forward for further
evaluation in the advanced yield test this year (1978). Potential genotypes
reaching this stage of evaluation need to be more fully tested before pos-
sible release. lence forage yields were taken as well as grain, Test
welghts of the grain were obtained.

These data are presented in Tables 6, 7, 8 and 9 on pages 85, 86, 87
and 88, respectively.

The data in Tables 6 and 7 ire not arranged in any order of grain or
forage production. The percent stand value is an average value from four repli-
cations, of the number of hills with at least one plant, as a percent of the
total hills planted. The vatue of days to 507 bloom {8 the number of days
from planting {n molsture to that date when all of the heads in a plot are
half bloomed or 1n cases of variability in maturity when half of the florets
in a plot have bloomed. The plant height in cm is simply the average or
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typical height in cm from the ground level to the top of the head of a typical
plant.

The value of grain production in kilos per hectare is the average plot
grain weight from four replications. The grain had been dried, threshed,
and cleaned thus the weights among entries represent a common grain moisture
level,

The grain production of each entry was expressed in terms of the days
to maturity of each entry or 30 days in addition to the days to 50% bloom.

The highest yielding genotypes in general had the highest grain production
per day of plant growth through to maturity.

After the heads were hand harvested for grain yields the remaining plants
were cut at ground level and an air dried forage production value in kilos per
hectare was obtained.

These air dried forage production values were further expressed in terms
of grams per hectare of forage produced per cm of final average height of the
plants. These values may be of importance in selecting a genotype with
greater forage yield. The total plant is used for forage so its forage pro-
duction per unit of height can well be a function of final total forage
yield and be a factor that can be selected for.

A grain to forage ratio (amount of grain produced per unit of air dried
forage) was calculated for each entry. This comparison of the main attri-
butes of grain and forage production is helpful to look at in the selection
of potential genotypes for further resecarch evaluation,

The visual agronomic ratings for the plant and the head of each experi-
mental genotype 1s of intcrest and some importance in selecting those superior
genotypes for future research evaluation in the program. In general there 1is

quite a bit of correlation of these visual agronomic ratings with the actual
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ylelds of forage and grain. Thus the visual selections of single plants and
of head rows in the beginning phases of our established breeding program
apfzars to have considerable accuracy for the breeder with experience in
scrghum,

The date in Table 9 are ranked in order of the average grain and forage
production rank of each entry. Yields of grain and forage of each entry are
expressed in Table 8 in terms o’ local currency (Yemen Rials) and of $U.s.
as determined from local retail market prices at the time of harvest. It is
interesting to note the total value per hectare Produced by different geno-
types. It is obvious that somewhat different genotypes would be selected
if considering grain production, forage production, combined 8rain and forage

Production, or total market value per hectare of grain and forage.
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Table & . Agronomic Data From an Advanced Yield Test (78102) of Selected
Experimental Sorghum Genotypes at Sana‘a, Yemen Arab Republic., 1978,
Table Days Agronomic
and 4 To Plant Rating
Entry Pedigree Stand 50% Ht
No. *1 Origin *2 Bloom cM Plant Head
1 76013-031 77074-1012 72 91 135 2.2 2.5
2 76013-069 77074-1022 72 86 125 2.5 2.5
3 76013-107 77074-1036 45 96 106 3 3
4 76013-140 77074-1057 73 88 130 2 1.5
5 76016-002 77074-1105 40 92 88 3 1.7
6 76016-057 77074-1120 65 91 126 2.2 1.5
7 76015-054 77075-1050 68 88 89 3 2.2
8 76015-085 77075-1053 65 83 120 2.5 2.2
9 76015-110 77075-1058 68 88 128 2 1.7
10 76025-017 77075-1077 52 92 130 2 1.5
11 76025-019 77075-1079 66 94 122 2 2.5
12 76025-026 77075-1086 60 88 136 2 1.7
13 76025-032 77075-1092 74 93 169 1 1.5
14 76025-044 77075-1100 57 92 141 2 1.2
15 76025-043 77075-1102 66 93 145 1.2 2
16 76025-052 77075-1111 70 93 145 1.2 1.2
17 LOCAL LOCAL 58 90 142 1.7 1.7
18 76026-014 77084-1034 72 94 131 1.7 2
19 76026-023 77084-1043 68 98 132 1.7 1.7
20 76026-024 77084-1044 78 99 144 1.2 1.2
21 76026-025 77084-1045 58 90 145 1.5 1.2
22 76026-032 77084-1051 64 91 108 2.7 1.7
23 76026-033 77084-1052 56 97 118 2 1.2
24 76013-~029 77084-1141 68 86 100 2.7 2.2
25 SANA'A-1 717091 46 94 134 2 1.7
26 SANA'A-2 77091 53 94 108 2.2 2.2
27 SANA'A-3 7700 54 92 121 1.7 2
28 SANA'A-4 77091 64 96 104 2.2 2
29 SANA'A-5 77091 74 89 116 2 2.5
30 SANA'A-6 77091 52 92 111 2,5 1,7
31 SANA'A-7 77091 42 92 138 2 1.7
32 LOCAL LOCAL 57 91 132 1.5 1.5
33 FM-AS53A UNIV. AZ 80 92 84 3 1
34 ACCO-R920 UNIV. AZ 86 82 84 3 1
35 NK 300 UNIV. AZ 94 80 95 2.7 2.5
36 WS 1297 UNDP~TAIZ 9 129 127 2 2,5

*1 - Plot size = two rows cach six m long with .7m between rows, 25 hills per
row and four replications in a randomized complete block design.

#2 - Planted in moisturc: replications I and III on 25 May 1978 and
replications II and IV on 30 May 1978,

*3 ~ Agronomic ratings of plant and head: 1 = good, 2 = average, 3 = poor.
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Tahle 7, Grain and Forage Production Data From an Advanced Yield Test
(78102) of Selected Experimental Sorghum Genotypes at Sana'a, Yemen Arab
Republic. 1978,

Entry Crain Forage Grain
and Grain Grain Test Forage Forage Prod. To
Table Prod. Prod. WT Prod Prod. K/HA/ Forage
No. K/HA K/HA{DAY K/HL K/HA _ K/HA/DAY Cm HT Ratio
*
1 2817 23 70.8 4881 40.3 36 .57
2 2846 24 69.5 4133 35.6 33 .68
3 910 7 - 7190 57.1 68 .12
4 4246 36 72.3 5833 49,4 45 W72
5 2510 21 70.9 2633 21.6 30 .95
6 3470 29 70.9 5110 42,2 41 .67
7 2376 20 67.8 4345 36.8 49 .54
8 2979 26 1.4 4098 36.3 34 .72
9 3979 34 70.6 4740 40.2 37 .83
10 3572 29 68.4 8988 73.7 69 .39
11 1874 15 70.2 7532 60.7 62 .24
12 4422 38 68.2 6310 53.5 46 .70
13 2762 22 69.7 7702 62.6 46 .35
14 3077 25 67.5 ‘ 7145 58.6 51 .43
15 2545 z 69.4 8500 69.1 59 .29
16 3813 31 71.4 7556 61.4 52 .50
17 3272 27 66.0 7643 63.7 54 .42
18 3370 27 68.3 10877 87.7 83 .30
19 3382 26 71,3 6411 50.1 49 .52
20 3117 24 72.2 9520 73.8 66 .32
21 4001 33 70.2 7955 66.3 55 .50
22 3376 28 70.8 5738 47.4 53 .58
23 4954 39 69.5 8393 66.1 71 .59
24 2162 19 70.8 3043 26.2 30 .71
25 3566 29 68.6 9531 76.9 71 .37
26 3168 26 69.4 6848 55.2 63 46
27 3051 25 67.7 7601 62.3 63 .40
28 3199 25 68.0 4845 38.4 47 .66
29 2816 24 67.1 5202 43,7 45 « 54
30 3322 27 70.2 8443 69.2 76 .39
31 4756 39 67.8 6708 55.0 49 .70
32 4040 33 66.8 6845 56.0 52 +959
33 2966 24 72,8 3473 28,5 41 .85
34 3586 32 72.4 2901 25.9 34 1.23
35 1633 15 72,2 2744 24.9 29 .59
36%2 - - - - - - -

*1 - Grain prouduction of kilograms per hectare per day based on number of
days from planting to 30 days past 507 bloom.

*2 - Entry WS 1297 submitted from the UNDP/FAO at Taiz did not bloom carly
evough to set and develop sced in this environment. The percent stand
obtained in the expertmental plots were too low to harvest for forage
production,
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Table 8. Presentation of Grain Monetary Values, Forage Monetary Values,
and Total Monetary Values per Hectare for the Production of 36 Experimental
Sorghunm Genotypﬁi In an Advanced Yield Test (78102) at Sana'a, Yemen Arab
Republic. 1978
Total Grain
and Forage

Grain Value Forage Value Value Per HA
Table Entry Per HA Per HA *2
No. _No. YR §_ YR _§ YR _§
1 18 4718 1040 19640 4330 24358 5370
2 25 4992 1100 17210 3794 22202 4894
3 23 6935 1529 15155 3341 22090 4870
4 20 4363 962 17190 3790 21553 4752
5 10 5000 1102 16229 3578 21229 4680
6 21 5601 1235 14364 3167 19965 4396
7 30 4650 1025 15245 3361 19895 4386
8 16 5338 1177 13643 3008 18981 4185
9 15 3563 785 15348 3384 18911 4169
10 31 6658 1468 12112 2670 18770 4138
11 17 4580 1009 13800 3042 18380 4051
12 32 5656 1247 12360 2725 18016 3972
13 27 4271 941 13725 3026 17996 3967
14 13 3866 852 13907 3066 17773 3918
15 12 6190 1364 11393 2512 17583 3876
16 14 4307 949 12901 2844 17208 3793
17 26 4435 977 12365 2726 16800 3703
18 4 5944 1310 10532 2322 16476 3632
19 19 4734 1043 11576 2552 16310 3595
20 11 2623 578 13600 2998 16223 3576
21 22 4726 1042 10361 2284 15087 3326
22 3 1274 280 12982 2862 14256 3142
23 9 5570 1228 8559 1887 14129 3115
24 6 4858 1071 9227 2034 14085 3105
25 29 3942 869 9393 2071 13335 2940
26 28 4478 987 8748 1928 13226 2915
27 1 3943 869 8813 1943 12756 2812
28 8 4170 919 7399 1631 11569 2550
29 2 3984 878 74062 1645 11446 2523
30 7 3326 733 7845 1729 11171 2462
31 33 4152 915 6271 1382 10423 2297
32 34 5020 1106 5238 1155 10258 2261
33 24 3026 667 5494 1211 8520 1878
34 5 3514 774 4754 1048 8268 1822
35 35 2286 504 4954 1092 7240 1596
36 36 - - - - - -

*1 - The price basis for these monctary values were current local market valucs
on an air-dry dry matter basis for grain @ YR 1.4/K and US $.3087/K, and
for forage @ YR .75/K and US $ L1654/K.

*2 -~ The monctary values in this column are total Yoamen Rial and U.S. Dollar
values of grain and forage produced of cach entry genotype.
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Table 9. Presentation of Grain and Forage Production Ranks and
Their Average Ranks for 36 Experimental Sorghum Genotypes in an
Advanced Yield Test (78102) at Sana'a, Yemen Arab Republic. 1978,

Table Grain Forage
Rank Entry Prod. Prod.
No, No. Rank Rank
1 23 1 7
2 25 11 2
3 10 10 4
4 21 6 8
5 18 15 1
6 16 8 12
7 31 2 18
8 30 16 6
9 32 5 17
10 12 3 20
11 20 20 3
12 4 4 21
13 17 17 10
14 19 13 19
15 27 22 11
16 9 7 27
17 15 29 5
18 26 19 16
19 6 12 24
20 14 21 15
21 22 14 22
22 13 28 9
23 34 9 33
24 28 18 26
25 11 33 13
26 3 35 14
27 29 27 23
28 1 26 25
29 8 23 30
30 2 25 29
31 33 24 31
32 7 31 28
33 24 32 32
34 5 30 35
35 35 34 34
36 36 36 36

Ave.Grain
and Forage
Prod. Rank

*1

4

6.5

7

7

8
10
10
11
11

11.5

11.5
12,5
13.5
16

16.5

17
17
17.5
18
18

18
18.5
21
22
23

24.5
25
25.5
26.5
27

27.5
29.5
32
32.5
34
36

Selected
For
1979
*2

SEL.

SEL.

#]1 -~ The values in thias column arc numerical averages of the production
ranks for grain and for forage of ecach entry genotype.

#2 - Superior experimental genotypes were selected from this tast for

further evaluation in 1979 on the basis of high gra
hiph forage production (FG), or for other reasons (
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Test Number 78103
Elite Yield Test

End of Season Results:

This "Elite" yield test was to be the final evaluation of those genotypes
with the most potential in the breeding program. However, this test was a
total loss due to difficulties of obtaining a stand or Population in the test
plots suitable for Producing reliable research data. Prior reports pointed
out the difficulties of obtaining reliable research data from this farm in
1977 and 1976, and probably even in Prior years. A great effort to revamp
field plot research procedures in 1978 to obtain better data resulted in 80%
or more of the plots glving much better data. However, unfortunately this
test was one that was lost,

A visual evaluation for adaptation was made of the remaining partial
populations of each genotype. Some genotypes were discarded as a result of
this evaluation and were not retested in 1979. Table 10 lists the thirty
entries, their origin, and the type of testing for 1979 that was decided

for each entry.
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Table ic, List of Sorzhum Genotypes Flanted for Field Testin
for Grain and Forage trciuction in the Elite Yield Test (78103§

at sanaa, Yemen, in 1978,

*1

ng.y Fedigree Origin Seed Selected For:

1 Sanata-1 77091

2 sana'a-2 77091

3 Sana'a-3 77091

L Sana'a-~l 77091

5 Sana'a-5 77091

& Sana'a-6 77091

7 Sana'a-7 77091

& Local

G Fill=4a534 Uni, AZ.
10 NES 746 77077-140

1"1

*3

Flot 3ize = 2 rows & = long spaced .7m apart., Four replica-
tions. Replicaticr I planted in moisture on 14 Mey and repli-
cations II, I1I, an:i IV were planted on 15 May, 1978,

0= visual obs=zrvziion of the Sparse population obtained,
seed from selected rlants will be used for re-entry in the
i97¢ Hlite Yield Te:z-,

From visual observz-icn of the sparse population obtained,
seed from selected tiznts will be placed in a "short grain"
collection for possi-ie future breeding work.
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Table 10. (contirued)

*1
ngry Fedigree Origin Seed Selected For:
11 NES 843 77077-145 *2
12 NES 86l 77077-148 *2
13 NES 1121 77077-15l *3
10 NES 1559 77077-158 *3
15 NES 1570 77077=-160 *3
16 NES 1773 77077-16l *2
17 NES 1789 77077-169 *3
18 NES 7000 77077-177 *2
19 NES 7003 77077-180 *2
20 NES P721 77077-18l
21 IS 410 77077-186 *3
22 IS 825 77077-187 *2
23 IS 2927 77077-189 *3
2l Local
25 WS 1297 UNDF-Taiz
26 75012-136 77076=110 *2
27 76014-071 77076-131 *2
28 7601,-077 77076-135 *2
29 75016-061 77076=153 *D
30 75016=183 77076=-166




Test Number 78104
International Sorghum Disease
and Insect Nursery

End of Season Results:

The purpose and composftion of this test are described on page 16.
Agronomic data on percent stand, days to 50% bloom and height in cm were
recorded,

Some observational notes on disease and Insect damage was recorded
for individual entries.

The very sparse population or stand obtained in the plots indicates
the poor adaptation to this environment of most of the entries. This
poor adaptation of exotic germplasm to the higher environments of the

Yemen Arab Republic is very typical,
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Table 1).. Agronomic Data and Observational Note
the 1976-1977 International Disease and Insect N

A.R. 1978.
Entry
No. Pedigree
1 SC 56-14
2 SC 103-12
3 SC 108-14
4 TAM 428(SC 110-9)
5 SC 110-14
6 SC 112-14(uUc)
7 SC 170-6-17-(4267)
8 SC 170-14
9 SC 173-12-6
10 TAM 2566(SC 175-9)
11 SC 175-14
12 SC 237-14
13 SC 279-14
14 SC 326-6
15 SC 414-12E~-PL
16 SC 599-6-3(9247)
17 SC 599-11-E
18 SC 748-5-3
19 TX 430
20 BTX 624
21 GPR 148
22 (SC56%8C33) sel 1778
23 (B3197X5C170)sel 1750
24 (152930X153922)
25 QL 3 Sclection
26 TAM 2567
27 BTX 378
28 BTX 1378
29 TX 7078
30 TX 2536
31 FOLLAGE BLT-R
32 " " "
33 11 " "
34 1" " _S
a5 MDMY
36 FOLTIAGE BLT-R
37 " " "
*]
replicated three timen,
*2

*3

*2
*] Days To
pA 50%
Origin Stand Bloom

TAM 1977 24 -
" 4 94
" 2 116
" 14 98
" 12 98
" 4 97
" 7 110
" 9 107
" 8 100
" 12 99
" 8 93
" 18 112
" 8 109
" 5 110
" 6 106
" 33 98
" 33 96
" 33 95
" 6 88
" 15 99
" 7 111
" 25 120
" 8 109
" 4 83
" 24 90
" 2 98
" 18 94
" 27 91
" 12 94
" 9 94
Sana'a -77 12 92
" 8 102
" 16 92%
" 4 97
" 12 100
" 20 96
" 42 88

Covered kernel nmut In row,

93

Plot wize = 2 rowa (.7m between rowa) x bm lony,

58
58
55
50

42
42
60
55
48

58
75
60
100
72

60
55
60
110
90

75
82
75
55
48

110
85
88
48
85

1130
80

8 From 37 Sorghum Genotypes Including
ursery (Test 78104) Sana'a, Yemen

Observational Notes
on Leaf Blight Symp-
toms & Aphid Tafest'n

Percent

Aphid

Leaf Area w/ Infesta-

Leaf Blight tion
10% Intested

20% None
5% Infested

10% None

None None

None Nonc
107 Infested

Nore None
Trace Infested
10% Infested
None Infested
Trace Infested
Trace Infested
Trace Infested
Trace Noncek)
5% Infested

Segregatiny, Hone

Sepregating Hone
None Infested
Nonc Tufested

Trace None

Planted In wofst gy (Plota 101-115 = 14 May; Plots 116-137, 201-237 = 30 May).

2% hilln per row npaced 2% em apart,


http:Fili(.id

Test Number 78105
National Cooperative Sorghum Grain
Yield Trial

End of Season Results:

The purpose and composition of this teat are described on page 17.
Yield and other agronomic data obtained from these plots are presented in
Table 12,

Three locally selected entries performed in a superior manner in grain
production to the only other entry (AWASH 1050) from the Taiz area. AWASH
1050 had excellent appearing plants anc heads. Its main problem seemed to
be its late maturity, Entry WS 1297 had only about 11% stand so no grain
production figures could be obtained.

The lack of broad adaptation of genotypes from other environments in
Yemen 1s illustrated here. This is due not so much to the narrow adaptability
of sorghum genotypes as 1t is to the extremely broad range in environmental

conditions found within short distances.
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Table 12, Yield and Other Agrunomic Data from Lational to-operative
Sorghum Yield Trial (78105) at Sana'a, Yemen, 1978.

*1 -z *2
- - Grain Grain vays Tc Ilant Agronomic
\?gk .%5ry Pedigree ' Crigin Yield Prod, ,LGd 50% Ht. Rating
We 8O K/HA  X/HA/DAY *~* Bloom Cm. Plant PFRead
1 4 Jana'a=7 U3=-ATD 4022 33 50 c3 118 1 1
2 s Check Iocal 3692 0 43 92 122 1 1
3 z Sana'a-1 US-AID 3557 28 43 96 122 1 1
4 2 Awash- UNDP/ 1452 10 49 114 142 1 1
1050 FAO
TAIZ
5 1 WS-1297  UNDP/ - - 11 119 130 - -
FAO
TAIZ
*1 Plot Size: 3 rows 6 m long. Rows spaced 70 em apart, 25 hills per row

*2
*3

spaced 25 cm apart. Ceanter row of plot harvested for yield. 3 replications.
Planted in moisture on May 29, 1978.
Agronomic Rating Scale of Plants and Heads: 1 = Good, 2 = Average, 3 = Poor.



Test Number 78106
National Cooperative Sorghum Observation Nursery

Znd of Season Results:

The purpose and composition of this test are described on page 18,
Other agrononmic data.obtained from these plots are presented in Table 13 ,

Since this test is totally observational with no yield aspect, the
agronomic ratings given for plant and head are our best measurements for
indicating adaptation for the Sana'a location. Entries 3, 4, 5, and 11
appear to be quite well adapted. Entries 6, 9, 10, and 18 seem to be a
little less well adapted. Entry 1 did not have sufficient stand to be
evaluated. All other entries seemed rather poorly adupted regarding plant

and head phenotype.
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Table 13, Agronomic Data From National Co-operative Sorgnhum
Cbservation Nursery (/8106) at Sana'a, Yemen, 1978.

Entry Fedisree Crigin Yercent Days To Flant irronomic Ratin
¥No. Stand 50 % Ht.Cm. ﬁ.f. Ad.
- Bloom * *3

1. Daper Taiz 4 99 70 - -
e Ibb 14-1 Taiz T1 97 95 3 2
3 Ibb 1€=2 Taiz 79 37 130 1 1
4. Ipb 16-6 Taiz 23 100 125 1 1
Se idh 17=1 Taiz 17 99 125 1 1
6. Ibb 19-1 Taiz 23 96 105 2 1
7. Ibb 19-4 Taics 51 97 85 - -
S 8. Tooc 21-1 Taiz 40 102 145 1 3
9. Ibtb 23-2 Taiz 35 99 160 1 2
10. Iibc 24-+ reiz 56 95 135 1 2
11. Takil Radha 88 96 175 1 1
i2. Tahari Batina 75 115 160 2 2
13, Harathi Batina 79 108 135 2 2
14. Temee Batina 59 110 150 1 3
15. Jou £lbon 69 92 115 2 3
16. Sanatza-2 US=-AID 68 95 120 2 2
17. Sana'ta-3 JS-AID 63 93 110 2 2
18. Sana'a-=4 US~AID 76 95 115 2 1
19. Sanata-5 US=-AID 60 92 115 2 2
20. Sanala-6 US=-AID 40 95 115 3 2
21. Check Iogal 31 93 110 3 2

*1 Planted in moisture on May 29, 1978.

*2 DPlot Size: 3 rows 6 m. long. Rows spaced 70 cm apart. 25 hills per Tow apaced 25 cm
apart. Unreplicated design, : : . :

*3 Agronomic Rating Scale of Plants and,Headg: 1 = good, 2 = average, 3 = poor.



Test Number 78107
National Coeperative Matfze Yield Trial

End of Season Results:

The composition and purpose of this test are described on page 19.
Yield and other agronomic data obtained from these plots are presented
in Table 14. Dates of silking and pcllen shedding were not obtained
due to an oversight in field data collection.

Across 7542 from Albon (German) was quite superior in yield with our
local Sana'a check in rather close second Place. All other entries were

decidedly lower in yield.
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Table 1h, Yield and Cther Agronomic Data from National
Co-operative Maize Yielc¢ Trial (78107) at Sana'a, Yemen, 1978

*1 *2

Rarnk Intry tedigree 'rigin Yieid % Plant

I\IO - :JO . K /}{a :;1 &n'\' Ht .

Cua,

1 4 Across 7542 Albon 3669.8 71 153

8 2 6 Check Tocal 2183,8 85 128
; z 2 Rampur 74323 Taiz 2373.8 76 157
4 - Obregon 7542 Albon 1892 92 128

5 1 Vijay Comp. Taiz 1758 88 157

6 £ Foninbai Batina 458.7 84 138

*¥1 Flot Size: 3 rows 6 m long.? cws spaced 70 cm apart.
25 hills per row spaced 25 cm apart. All 3 plot rows
harvested for yield., 3 replications.

*2 Planted in moistur. on 4 June 1978&.



Test Number 78108
National Cooperative Malze Observation Nursery

End of Season Resgults:

The purpose and composition of this test are presented on page 20 .
Unreplicated yield data and other agronomic data were obtained from these
plots and are presented in Table 1Y.. Dates of silking and pollen shedding
were not obtained due to an oversight in field data collection.

Entries are ranked in this table according to their unreplicated
yields. The readcr 1s cautioned against attaching too much significance to
these unreplicated yields particularly since there are relatively small dif-

ferences in yield between many entries throughout the table.
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TOT

:‘ab.‘. < 15.
Nationali {Co-opcrative M

aizc

at Gana'a, Yemen, 1978.

“nreplicated Yield and Other Agronomic Data From
Observation Nursery (78108)

4 June 1978.

%7 *2 T

Rank jxnzr Dedigree Origin Vield % . Plant
. 0. V. /Ha Stand Ht.
Cm,

1 9 4us 77-1 comm, Taiz 4140.6 51 150
2 7 "Obregon 7:53%7 Paig 261C.7 75 160
i 8 Aus 77-2 Comp. Taiz ?£77.9 65 160
4 2 Ttex 17 Taiz Z515.3 88 170
c 1 Zomp.A 53-54 Taiz 23771 92 160
6 10 Amarillos Taiz 3152,2 37 145
7 & Khumaltar(1)7633 Taiz - 31%9, 79 150
3 18 Check Iocal 2935.6 75 140
9 5 Qbregon 7442 Taiz 2618.3 84 150
10 5 Pami Taiz 2444 73 150
11 13 DTiattizpan Taiz 2395.6 76 150
12 7 VL TH Albon 227%.8 83 145
13 12 VI, 54 Taig 2164.6 80 155
12 11 VI 72 Taiz 2159.1 83 140

1E £ ZCA Comp, Taiz 1773.2 93 160
16 14  Ukiriguru 7542 Albon 1760.2 77 125
17 15 3Gids 7542 Albon 1305.6 81 120
18 16 Khumaltar(1)7642 Albon 839,2 79 125
*1 Plot Size: 3 rows 6 m long. Rows spaced 70 em apart,
25 hills per row spaced 25 cm apart. All 3 plot rows

harvested for yield. One replication. : -
*¥¢ Flanted in moisture cn



Test Number 78109
National Cooperative Pearl Millet Yield Trial

End of Season Results:

A descriptfon of this test and its composition and purpose are pre-
gented in page 21, The National Cooperative Millet Yield Trial consisting
of three entries was planted at the Bir Al-Gohum USAID Research Farm at Sana'a.
Agronomic data on days to bloom and plant height were obtained from these
Plots ani are presented in Table l6.

The average stand across all three replications ranged from 10 to 23
percent. These extremely low plot plant populations did not make grain

yileld evaluations possible.
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Table 16, Agronomic Data from National Co-operative Millet
Yield Trial (78109) at Sana'a, Yemen, 1978,

*1 *2
Intry . .. % Days To Plant
No. Pedigree Origin <. %hd 50% Hi.
Bloom Cm,
1 Serer Comp. ' Taiz 10 121 85
2 Nigerian Comp. Taiz 23 114 102
3 (heck Iocal 19 114 97

*1 Plot Size: 3 rows 6 m long. Rows spaced 70 cm apart.
25 hills per row spaced 25 cm apart. 3 replications.

*¥2 Planted in moisture on 21 May 1978.



Test Number 78110
National Cooperative Pearl Mfllet Observation Nursery

End of Season Results:

A description of this test and its composftion and purpose are pre-

sented on page 22 . Agronomic data on days to bloom and pPlant height were

obtained from these plots and are presented in Table 17,
It can be assumed that the taller entries are better adapted to this

environment since addittonal height usually means greater forage production.
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Tabie 17.

Unreplicated Agronumic Lata “rom Natlsnail
g1

Co-operative Millet Nursery (78110) a2t Scna'a. Yemen. 197F,

*9 *2
Entry Cead i ava i % vays "¢ llant
To. J.ed,".{':..;,e VITIED Stanﬁ 50‘/‘ it
Blaom Co.
1 Worid (tomp. Taiz 27 114 11°
Z “xbornu Paizg K1) 108 130
z Aus, Uomp. “aiz aa 108 120
4 Souna faiz &% 104 125
5 Y-72 Teiz 55 105 1322
A Synon-691 Batina 65 95 65
7 Scyalikhyan Batina 41 97 60U
= Tannon Batina 51 an 77
2 Sanata-1 USAID 24 103 80
10 Check Iocal 36 112 105
*1 Flot Lize: 3 rows 6 m long. Rows speced 70 cm apar:.

*2

2> kills per

row spaced 25 cm apart.

Planted in moisture on 31 May 4978.

On< replication.



Test Numher 78111
Ph Generation of Populations

End of Season Results:

A description of this test with its compo. ltion and purpose is pre~
sented on page 23 . A number of single plant selections were made from
each of 76 populations in the F4 generatfon in single row plots. Some
average agronomic data regarding the days to 50% bloom and Plant height of
the F4 generation of each population is given in Table 18 . The number of
single plants selected from each population is also given.

These populations gave good single plant segregates in the F2 (1976)
and F3 (1977). The genotypes in these populations produce plants with
desirable Phenotypes for plant and head for this environment. Unselected
but still quite desirable plants in the F2 and F3 generations had been
selected and hulked to produce seed for the succeeding generation.

Seed from earlier generations of these populations had been given to

the UNDP (Taiz) who were able to make many adapted selections indicating a

broad range of genotypic variability in these populations.
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Table 18. Agronomic Data From 76 Populations In The F4 Generation
(Test 78111) From Which 277 Single Heads Have Been Selected For
Head=-To~Row In 1979.

%9 *2
Entry . % Days To Plant No.
o Pedigree Stand 50% Height Heads
Bloom Cm. Selected
1 NES 110 X NES 6970 52 90 125 1
2 NES 110 X NES 6971 64 91 110 3
3 NES 110 X NES 6972 60 85 150 4
4 NES 110 X NES 6973 48 90 105 1
5 NES 110 X NES 6974 84 93 110 2
6 NES 110 X NES 6975 80 89 100 2
7 NES 110 X NES 6976 84 85 120 4
8 NES 110 X KES 6977 72 94 135 5
9 NES 110 X NE3 6978 84 97 145 4
10 NES 110 £ NES 6979 68 91 145 1
11 NES 110 X Nu3 6981 84 87 115 2
12 NES 110 X NKS 6986 48 87 100 1
13 NES 1500 X NES 6973 76 83 170 4
14 NES 1500 X NES 6975 84 86 145 3
15 NEZS 1500 X NES 6976 68 83 130 5

*1 Plot size = 1 row (.7 m) X 6 m long, unreplicated.
*2 Planted in moisture on 8 June, 1978.
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Table:ag, (continued)

*1 *2
Ent . % Days To Plant No.
No. Pedigree Stand 50% Height Heads
Bloom Cm., Selected
16 NES 1500 X NzZ5 6983 84 87 165 3
17 NES 2141 X K=S 6971 T2 87 155 4
18 NES 2141 X Kz35 6972 44 86 155 2
19 RES 2141 X N=5 6973 28 a7 125 1
20 NES 2141 X K=3 6974 64 8 145 4
21 NES 2141 X N=5 6975 56 88 130 5
22 NES 2141 X KES 6976 64 85 125 3
23 NES 2141 X KE3 6978 80 87 185 3
24 NES 2141 X K=sS 6982 80 89 110 2
25 NES 2141 X u=s 6983 60 93 170 6
26 NES 3329 X Xzs 6970 T2 91 175 3
27 NES 3329 X N=3 6971 68 88 140 4
28 NES 3329 X X=S 6972 64 92 150 5
29 NES 3329 X N=s 6973 80 93 135 5
30 NES 3329 X K=3 6974 40 96 115 1
31 NZS 3329 X X=3 6975 56 95 110 3
32 NES 3329 X K=3 6976 96 92 115 4
33 KES 3329 X =35 6977 60 96 125 4
34 NES 3329 X 25 6978 76 92 170 3
35 NES 3329 X =3 6979 68 94 140 1
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Table 18. (contimued)

*1 *Q
Entry . % Days To Plant No.
No. Pedigree Stand 50% Height Heads

Bloom Cm, Selected

26 NES 3329 X NES 6980 76 90 160 4
=7 NIS 3329 X NES 6982 80 89 165 5
38 NES 3329 { NES 6985 6¢ 83 115 2
39 NES 3329 X NES 6986 60 88 125 6
40 IS =09 X HES 6970 T2 86 160 2
41 IS 509 X NES 6971 76 87 150 3
42 IS 509 X NEs 6974 96 87 160 5
43 IS 509 X NE3S 6978 60 90 165 5
44 IS 509 X NES 6979 72 91 155 3
45 IS 509 X NES 6980 52 96 185 3
46 IS 509 X NES 6982 92 90 175 6
47 IS 509 X NES 6983 T2 94 160 5
48 IS 509 X NES 6986 88 86 145 5
49 NES 2197 X NES 6970 84 95 150 4
50 NES 2197 X NES 6971 84 98 155 5
51 NES 2197 X NES 6972 44 110 145 1
52 NES 2197 X NES 6973 80 86 160 5
53 NES 2197 X N=S 6974 88 91 150 3
54 NES 2197 X NES 6975 92 95 160 5
55 NES 2197 X NES 6976 88 91 175 5
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Table 8. (continued)

T *7
Entry . % Days To Plant No.
¥o. Pedigree Stan 50% Height Heads
Bloom Cm. Selected
56 NES 2197 X NES 6977 96 113 170 4
57 NES 2197 X NES 6978 48 116 160 2
58 NES 2197 X NES 6979 84 85 140 4
59 NES 2197 X NES 6980 80 97 190 3
60 NES 2197 X NES 6981 80 89 165 5
61 NES 2197 X NES 6982 92 86 180 5
62 NES 2197 X NES 6985 88 86 150 5
63 NES 2197 X NES 6986 84 85 165 7
64 IS 9958 X NES 6970 88 80 170 5
65 IS 9958 X NES 6971 88 80 130 6
66 IS 9958 X NES 6972 80 81 125 3
67 IS 9958 X NES 6973 68 82 110 4
68 IS 9958 X NES 6974 92 83 140 4
69 IS 9958 X NES 6975 80 83 145 5
70 IS 9958 X NES 6977 76 94 155 2
71 IS 9558 X NES 6978 72 87 155 4
T2 IS 9958 X NES 6979 60 100 135 3
73 IS 9958 X NES 69841 56 90 100 3
T4 IS 9958 ¥ NS 6982 76 93 130 4
75 IS 9958 X NEsS 6983 60 92 145 4
76 IS 9958 X N=S 6984 64 92 140 3




Test Number 78112
Advanced Hybrid Generation Populations

End of Season Results:

A description and purpose of this test are presented on page 24,

A change was made in the entries from test 77080 that were to be included
in the test after the original design was drawn up. There are actually 28
entries of record in this test as compared to the 15 mentioned in the
original design. Several of the 28 entries are of a common source so the
number of different entry populations is actually about 11,

Average agronomic data that were collected on all of thesc population
are presented in Table 19 . A count of the open pollinated (0.P.) heads
that were selected from each population for growing out in head rows in
1979 is given in this table. One hundred forty six single plant selections

were made from this test.
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Table 319 .

Agronomic Data and Number of Sin
Advanced Generations of Hybrid Fo

Sanaa, Yemen in 1978,

gle F
pulations of S

lant Selections from
orghum (Test 78112) at

*1 *2
Entry % Days To Plant 0. P.
No. Pedigree Origin Stand 50% Ht. Heads
Bloom Cm. Selected
1 NES 110 X NES 6970 77080101 56 93 108 3
2 NES 3329 X NES 6976 77080102 88 90 125 10
3 NES 3329 X NES 6976 77080103 92 92 100 5
L gDD SOF2 X Local) 77080105
5 P89yF2 X Local) 77080106 88 89 115 9
6 (PB66F2 X Local) 77080107 80 Q0 120 L
7 (P8681F2 X Localg 77080106 80 89 128 N
8 (PB681F2 X Local 77080108 60 90 97 8
9 (NK 233F2 X Local) 77080109 80 Q0 130 9
10 PB~IBR Day Neutral X Local 77080110 88 86 138 L
11 PB-IBR Day Neutral X Local 77080112 88 85 140 6
12 FB-IBR Day Neutral X Loeal 77080113 80 86 125 7
13 PB-IBR Day Neutral X Local 77080115 92 86 130 6
10 PB-IBR Day Sensitive X Loecal 77080116 80 86 140 7
15 PB-IBR Dcy Neutral X Local 77080119 G2 92 138 6
*1 Plot Size: 1 row (.7 m) X 6 m long, unrepriicated.
*2 Planted in moisture on 6 June 1978.
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Table 19, (continued)

* *2

Days To Plant 0. P.

Entry Pedigree origin % 50% Ht., Heads
* Bloom Cm. Selected

16 PB-IBR Day Neutral X Local 77080122 96 86 133 L
17 FB-IBR Day Neutral X Local 77080123 76 87 138 5
18 PB-IBR Day Neutral X Local 77080124 56 91 130 L
19 PB-IBR Day Neutral X Local 77080125 100 82 145 L
20 FB-IBR Day Neutral X Local 77080126 88 79 140 8
21 PB-IBR Day Neutral X Local 77080127 68 82 131 in
22 FB-IBR Day Neutral X Local 77080129 6l 86 130 1
23, PB-IBR Day Neutral X Local 77080130 88 87 128 3
2L PB-IBR Day Sensitive X Local 77080137 80 87 130 6
25 PB-IBR Day Sensitive X Local 77080138 76 83 142 S
26 FPB=-IBR Day Neutral X Local 77080142 68 87 125 L
27 CSH-2 77080147 72 83 1385 L
28 CSH=3 77080148 96 90 120 6




Teat Number 78113
Nursery

End of Season Resgults:

A description of this test and its purpose are presented on page 25.
Agronomic data on days to 507 bloom and plant height are presented in
Table 20. The purpose nof this test varied according to the entry or
entries.

Sixteen different sets of cytoplasmic steriles were grown for obser-
vation as to adaptation and use as steriles in this environment. Only row
No. (entry no.) 76 (CK60AXHydro Kafir) showed promise toward developing
into a Hydro Kafir A and B line set adapted to the Sana'a environment.

Most of the remaining plots (or entries) were lines or genotypes
which were observed for adaptation. Most lines were selfed for seed in-
crease whether they were well adapted or not.

Plot numbers 83 throug. 98 represented parental material of crosses
from which many well adapted selections had previously been made at Sana‘'a
and at Taiz. Seed increase was quite difficult in most of these lines.

No seed increase was obtained from same lines.

A number of selfed selections were made from plot numbers 107 through
154,

The detailed data of just how many selections were made from each plot
and some other observational data is not available during the writing of
this report. These data are in the field books at the project offices in

-Sana'a.
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Table 20, Some Agronomic Data on Various Sorghum Genotypes Grown in a
Breeding Nursery in Sanaa, Yemen. 1978. Test Number 78113,

*1 *2
Days To Plant
Row . .. % .
Pedigree Origin 50% Height

No. Stand Bloom cm,
1 Broom Corn Univ, of Az, 70 102 195
2 Broom Corn Univ. of Az, 68 102 200
3 Broom Corn Univ. of Az, Sl 102 200
N Broom Corn Univ, of Az, 60 102 195
5 Broom Corn Univ,., of Az, 56 103 190
6 Sana'a - 1 77021 28 92 Q0
7 Sana'a - 1 77091 1 91 105
8 Sana'a - 1 77091 10 101 115
9 Sana'a - 1 77091 2L 95 100
10 Sana'a - 2 77091 30 9l 110
11 Sana'a ~ 3 77091 36 96 115
12 Sana'a - |} 77091 Lo 91 100
13 Sana'a - 5 77091 L6 86 115
1 Sana'a - 6 77091 20 91 98
15 Sana'a - 7 77091 20 87 105

*1 Plot Size = variable number of rows with all rows 6 m long and
spaced .7 m apart. 25 hills per row spaced .25 m between hills
with 2 to 3 plants per hill.

¥2 Planted in moisture on Jyne 9 and 10, 1978,
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Table 20, {continued)

* *2
Row % Dags To Plant
Pedigree Origin 0% Height
No. Stand Bloom cm,
16 Sana'a ~ 7 77091 28 87 105
17 Sana'a - 7 77091 28 87 105
18 Sana'a - 7 77091 26 88 90
19 Local (Radah) 68 87 110
20 Local (Sana'a) 10 86 100
21 IS 185 ICRISAT 20 107 75
22 IS 1521 ICRISAT 32 100 75
23 IS 71,38 ICRISAT 52 Q0
2l IS 10788 ICRISAT 78 123 150
25 IS 15075 ICRISAT 66 102 140
26 IS 15537 ICRISAT 34 123 110
27 P - 721 Purdue 60 103 68
28 7EPP - 1 Purdue 38 8l 105
29 IS 11758 Purdue 6 82 98
30 954063 Purdue 2l g2 85
31 95411) Purdue 6 111 65
32 954206 Purdue 70 113 70
33 Q- 10 Univ., of Az, 26 103 95
34 BAT 148 (71) ALAD L6 87 108
35 IS 83 ALAD 8 107 100
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Table 20, (continued)

*1 *2
Days To Plant
Row . . % -
Pedigree Origin 50% Height

No. Stand Bloom om.
36 IS 509 ALAD L 117 g5
37 CVAP=71=2]1-1 Mexico 22 89 103
38 CK 60 A Univ. of Az. Ly 100 77
39 CK 60 A Univ, of Az. 3 105 70
Lo CK 60 B Univ. of Az, 2L 96 60
41 Martin A Univ. of Az. 6l L 70
L2 Martin A Univ. of Az. 32 aL 78
L3 Martin B Univ. of Az. 8 100 63

KS 2y A Univ. of Az. 6 106 s
Ls KS 24 A Univ, of Az. 32 87 80
L6 KS 2 B Univ. of Az, 32 ol 80
L7 Redlan A Univ. of Az. 68 95 89
L8 Redlan A Univ. of Az, 66 95 88
L9 Redlan B Univ. of Az. 66 96 93
50 I 3659 A ALAD 12 104 60
51 I 3659 B ALAD 30 111 72
52 I 1024 A ALAD Ly 100 73
53 I 102y A ALAD 10 101 70
iy I 102L); B ALAD 18 95 80
55 I 10254 A ALAD 36 100 o




8TT

Table 2C, /contimued)

* *2
Days To Plant
Row . - % .
Pedigree Origin 50% Height
No. Stand Bloom cm.
56 I 1025L A ALAD 3L 101 80
57 I 10254 B ALAD 2 104 LS
58 I 10446 A ALAD 10 130 80
59 I 10446 A ALAD L 97 80
60 I 10446 B ALAD 6 101 93
61 I 10576 A ALAD 22 113 65
62 I 10576 A ALAD 28 103 70
63 I 10576 B ALAD 38 106 73
6L I 10620 A ALAD L2 95 75
65 I 10620 A ALAD 50 91 68
66 I 10620 B ALAD L6 G1 el
67 I 10690 A ALAD sk 10L 115
68 I 10650 A ALAD 56 10l 115
69 I 10690 B ALAD Ll 104 125
70 I 1069L A ALAD 12 108 100
71 I 1069, B ALAD L6 108 30
72 Maldandi A ALAD 10 115 125
73 Maldandi A ALAD 2 112 147
7h Maldandi B ALAD 6 118 125
75 76016-002 76016-002 60 86 105

X Local F2
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Table 20. (contirmuec)

* *2
Row DagS%To Slant
Pedigree Origin eight
No. Stand Bloom cm,
76 CK 60 A X Hydro 77088-10& 30 102 105
Kafir F1
77 CK 60 A X TX 77088-11g L 11 105
Black Hull
Kafir F1
78 Hydro Kafir 77088-377 30 110 105
79 Texas Blackhull 77088-383 58 99 103
Kafir
80 Double Dwarf 77088-126 30 127 70
Shrock
81 Arkansas Leafy L) 77088-,82 34 88 120
82 CIMMYT 76 BJ 197 77088-272 74 8L 85
83 NES 6970 77088-313 56 8l 100
8l NES 6971 77088—31& 52 82 115
85 NES 69753 77088-316 10 8L 95
86 NES 697l 77088<317 72 83 100
87 NES 6975 77088-318 88 89 95
88 NES 6976 77088-1319 76 87 118
89 NES 6977 77088-320 22 125 220
Q0 NES 6978 77088<321 90 106 215
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Table 20, (coutinuec)

* *D
’ Days To Plant
Row . s . %
Pedigree Origin 50% Height

No. Stand Bloom om.
91 NES 6979 77088-322 70 87 175
92 NES 6980 77088-323 2L 119 162
93 NES 6981 77088-32l 90 8L 135
al NES 6982 77088-325 88 92 165
95 NES 6983 77088-326 80 89 145
96 NES 698l 77088-327 70 103 170
97 NES 6985 77088-328 10 8l 127
98 NES 6986 77088-329 Su 86 130
99 Stewart Sorghum 77088-161 Ly 111 93
100 Local (Shadder) 76 111 163
101 Tigre India - : -
102 Pop Sorghum Arizona 38 79 124
103 Soy Beans Arizona 6 88 115
10L Soy Beans Arizona - : -
105 PF 14 Purdue sk 89 100
106 EF 15 Pyrdue 140 87 109
107 516 Bulk ® 77088 L0 93 95
108 521 77088 Ly 88 73
109 526 Bulk 2 77088 36 103 70

110 1541-1 77088 38 87 80
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Table 20, (contimued)

*2 *2
Days To Filant
Row . - % :
Pedigree Origin 50% Height

No. Stand Bloom cm,
111 546 Bulk & 77088 L8 89 120
112 556-1 77088 5k 90 90
113 571 Bulk @ 77088 32 87 95
114 581-1 77088 L8 98 83
115 586 Bulk 8 77088 3L 89 80
116 591 Bulk 8 77088 18 86 93
117 601-1 77088 Lé 88 107
118 606-1 77088 56 113 80
119 606 X F3 Selns. 77088 s 89 100
120 611 Bulk @ 77088 56 87 65
121 616 Bulk & 77088 66 92 70
122 616 X Adopted Types 77088 s 89 145
123 621 Bulk & 77088 L6 86 63
124 626 Bulk & 77088 60 89 87
125 631 Bulk @ Brown 77088 56 80 100
126 631 Bulk 8 White 77088 L8 86 75
127 636 Bulk 2 Brown 77088 86 84 109
128 636 Bulk ® White 77088 6l 87 80
129 641 Bulk ® 77088 52 87 85
130 646 Bulk R 77088 i 101 70
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Table 20, (ceutinued)

* *2
Row % Dags%To Plant
’ Pedigree Origin 0 Height
No. 8 Stand Bloom cm.
131 651 Bulk @ 77088 30 99 65
132 656 Bulk g 77088 L2 0 63
133 661 Bulk @ 77088 1 112 60
134 666 Bulk g 77088 72 91 95
135 671 Bulk g 77088 32 92 87
136 676 Bulk @ 77088 50 88 100
137 676 Resist 77088 L2 92 87
138 686 Bulk ® 77088 66 87 100
139 691 Bulk g 77088 28 QL 65
140 696 Bulk g 77088 6l 91 90
141 701 Bulk @ 77088 66 83 80
142 706 Bulk g 77088 L8 85 70
143 531 X SIB 77088 32 9 70
Wy Sh1 X SIB 77088 L 90 100
145 S46 X SIB 77088 10 89 85
14,6 551 X SIB 77088 6 103 -85
147 576 X SIB 77088 22 105 100
148 591 X SIB 77088 18 102 79
149 676 X SIB 77088 0 88 90
150 606 X SIB 10 86 85

77088
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Table 20, (continued)

*1 *2
Days To Flant
Row . .. %
Pedigree Origin 50% Height
No. Stand Bloom om.
151 516 X SIB 77088 2l 83 80
152 621 X SIB 77088 52 87 L3
153 681 X SIB 77088 32 10l 70
15hL 691 X SIB 77088 L2 92 60
155 PR-1 BR Arizona L2 79 70
156 PR-1 BR Arizona 26 82 80
157 PR-1 BR Arizona 36 8L 70
158 PR-1 BR Arizona 20 87 75




Test Number 78114
1978 International Food Grain Sorghum Yield Trial

End of Season Results:

A description of this teat, its entries and purpose are presented on
page 26. Agronomic data concerning days to 50% bloom and plant height are
presented in Table 21. All thirty entries had a very poor phenotypic ap-
pearance as far as potential for both grain and forage production. No
specific data had been recorded by entry at the time the test was grown
and observed. All entries were universally bad in phenotypic appearance.
There was very little seed set or grain production by even the best ap-
pearing entry. Some entries did not even produce a head that bloomed to
indicate any sort of bloom date.

The environment at Sana‘'a 1s so extreme relative to other parts of
the world regarding successful sorghum production. None of the detailed
objectives of this test for evaluating grain of the entries was attained.

The entry genotypes themselves were unadapted to this environment.
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Table 21, Agronomic Data From International Food Grain Sorghum Yield Trial
(78114) at Sanaa, Yemen, 1978.

*1 *2
Days To Flant
Entry . . % .

Pedigree Origin 50% Ht.

No. Stand Bloom Cm.
1 121180 Purdue Univ. 50 63
2 Is08665 Purdue Univ. 36 112 78
3 1310219 Purdue Univ. L5 11, 80
L 121183 Purdue Univ. 39 112 80
5 I1S2057 ' Purdue Univ, 38 127 73
6 16602l Furdue Univ, L7 113 53
7 121089 Pyrdue Univ. L8 10,4 80
8 D-55(Hybrid) Purdue Univ, 66 107 80
9 E-57+(Hybrid) Furdue Univ. 57 104 82
10 954206 Furdue Univ, 72 123 65
11 9514y Furdue Univ, 50 117 68
12 9514066 Purdue Univ. 36 89 72
13 151052 Purdue Univ. 17 116 60
1 152812 Purdue Univ. L9 30 62
15 1515391 Purdue Univ. 29 120 65

*1 Flot Size = Three rows 6 m long with .7 m between rows and
replicated three times, 25 hills per row with two to three
plants per hill.

*¥2 Flanted in moisture on 3 and 4 June 1978.
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Table 21 . (continued)

*1 *2

Entry % Days To Plant
No. Fedigree Origin Stand 50% Ht.
Bloom Cm.
16 I1Sou66 Purdue Univ. 3L 124 52
17 158708 Purdue Univ. 23 1185 70
18 IS10642 Purdue Univ. 53 63
19 1512278 Purdue Univ, 60 118 65
20 IS0475 Furdue Univ. 36 118 62
21 I1S0158 Purdue Univ. Ls 111 70
22 1sS0223 Purdue Univ, 65 123 77
23 95,4063 Purdue Univ. 11 119 62
2 95,062 Purdue Univ. 38 62
25 954130 Furdue Unpiv. 56 125 73
26 3-863(Hybrid) Purdue Univ, 56 123 67
27 Local Check21g Sanaa 19 120 100
28 Local Check(2 Sanaa 62 93 112
29 Local Check(3) Sanaa 65 89 102

30 Local Check(l) Sanaa 85 90 80 -




Test Number 78115
Barly Maturity and Tall Hybrid Yield Test

End of Season Results:

A description of this test, the source of its entries and the purpose
of the test are presented on page 27. Grain yield and other agronamic
data are presented in Table 22,

It is interesting to note that the two local checks ranked first and
fifth in yield out of all 18 entries.

In 1977 it was observed that several hundred different sorghum geno-
types from the U.S. were all very uniformly reduced in height and bloomed
later in this enviromment. I attempted to select the tallest and earliest
(in maturity) grain sorghum hybrid genotypes available in the United
States and evaluate them for height, maturity and grain yields Most of
these tall U.S. hybrids were considerably reduced in heighte This
helght reduction is detrimenta 1 to the plants!' ability to produce a high
vield of forage.

The maturities were quite in keeping with the local checks. The
grain yield of local varieties seemed to be superior or equal to the best:
ol these American hybrid grain sorghums.

From the abnormally shortened heights of all of these hybrid genotypes
in this enviromment I plan to conduct an evaluation in 1979 of a large
number of U.S. hybrid forage sorghums, the idea being that if U.S. tyve
forage sorghums that normally are two to four meters in height in the U.S.
then perhaps they may be only 1% to 2 meters in this environment which would
be an ideal heighte. These forage sorghums should probably be of an early

maturity and/or low heat unit requirement,
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Table 22 . Yield and Cther Agronomic Cata From a TMest (78115)
of Tall, Farly Faturing Grain Sorghum Hybrids at Sanaa, Yemen

in 1978.
*1 *9 *3
- - Tays To Plant Grain Grain
rank Fntry Ped:gree Crigin tffn s 50 Ht. Prod.,  Drog.

SYe RO = Bloom Cm. X/HA K/HA/DAY
1 18 Iocal(iada—1978) Iocal 71 88 177 5080 L3
2 13 vekaldb FPs4 Uni.Az, 96 86 152 3581 21
3 4 EXcel 2722 ¢ Uni.sz, 92 85 83 3468 2C
4 8 Northrup Xing 125 Uni.asz. 87 82 96 3049 27
5 17 Zocal(Sana'a 1977) roecal 74 84 125 2995 26
6 2 Asgrow Torado R Uni.Az. 92 85 83 2971 26
7 11 Pioneer 8901 Uni.Az, 93 81 i 2927 26
8 3 Dekalb A25a Uni. Az, 88 84 T4 2801 25
9 7 Northrup King 123 Uni,Asz. 79 82 91 2688 24
10 16 Northrup Xing 300 Uni.Asz. 92 79 114 2642 24
11 1 Acco R=920 Uni,Az. 85 81 - 86 2475 22
12 5 Il Advance 534 Uni,Az. 72 a0 89 2394 20
13 6 Funks G 251 Uni.Az, 83 83 79 2359 21
14 9 Northrup Xing 129 Uni.Agz. g5 85 85 2347 20
15 14 Frontier puo Uni, Az, 82 1 93 2302 21

*¥1 Flot Size = 2 rows (.7 m between rows) ¥ 6 m long, 25 hills per row spaced
25 cm apart, replicated three times.

*¥2 Planted in moisture on June 6, 1978.

*3 Grain production in kilos per hectare per day calculated on a grain develop-
ment period of fron planting to 30 days past 502 bloom., :
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Table 22 . (continued)
*1

*2 *3
Days To Plant Grain Grain
R;gk Eﬁgry Pedigree Origin Stgn 50% Ht. Prod. Prod.
‘ ° Bloom Cm. K/HA  K/HA/DAY
16 10 Pioneer 894 Uni.Az. 89 82 74 2256 20
17 12 Taylor Evans 44C Uni.Az. 79 83 84 1937 17
18 15 Frontier Hikane II Uni.Az. 85 89 107 1227 10




= Section 6 =

On=Farm Tests

The on=farm tests were reported on by Dr, Stewart in his end of
tour reporte A mumber of other project activities were carried on in
addition to the specific experiment farm field tests of plant genotypes,
The subject matter items reported on by Dr. Stewart are as follows:

l. Herbarium .

2 Plant Disease Collectionm and Identification

3e Attendance at 1977 Egyptian Pesticide Conference

e Insect Collection

5 Control of Pests in Sorghum=Millet Nursery and
Laboratory

6e On=the=farm Grain Drying and Storage Studies

Te 1978 Outreach 'rogram for Yemen Faymers,

Following are Tables 23 through 34, giving detailed descriptions
of each of the twelve on-farm outreach testss Dr. Stewart did not
include the tables in his report, so they are presented here to provide
somc additional data not presented in Dr, Stewart's report, Dr. Stewart's
report mentions the initiation of twelve outreach test sites. Only four
Wwere harvesteds In seven out of the eight tests that were lost, the
farmer-cooperator deliberately harvested the plots a couple of days
ahead of our pree-arranged scheduled date of harvest with the farmer,
Tn all cases they said they couldn't wait for scme reason or otherwe
cven though there were still many adjacent unharvested sorghum ficlds,
Our Yemenl project cmployees were not at all surprised by these actions,
The reasoning was that the farmer simply wanted to make very sure he
got all of the grain,

From these experiences we began planning cash incentives for the

noxt yoar (1979) with a portion of Lt payable "after harvest and when

the harvest w as done by project personnel !
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Table 23, Information Relative to a Test of Four
Sorghum Genotypes Planted on a Farmer's Field at He-
dran 4O km Northeast of Sanaa, Yemen. 1978. Test
Number OR 78-1.

1.

This test was harvested in bulk by the farmer just
prior to the planned harvest for research purposes
by project personnel,

Four entries planted were Sanaa 1 (experimental),
Sanaa 7 (experimental), ACCO R-920 (hybrid) and
Beida (local). The farmer assisted in planting
these plots using his equipment and methods.

Plot size = 3 rows 6 m long and .4 m between rows.
Two replications. Middle row planned to be har-
vested for yield,

Planted in moisture from rain on July 1, 1978,
Rainfed through season.

Name of farmere Nagib Salah Khalid,

Town and location = Hedran 4O km northeast of Sanaa
(Bani Hushysh Al Shurafa) at about 8000 feet ele-
vation,

Soil samples collected on September 25, 1978, and
results reported elsewhere.

Sprayed with Thiodan 35 for pink stem borers twice
(July 31 and August 21, 1978).
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Table 2. Information Relative to a Test of Four
Sorghum Genotypes Planted on a Farmer's Field at Bani
Maymoon 33 km Northwest of Sana'a on Road to Amran,
1978. Test Number OR 78-2,

1.

3.

This test was harvested in bulk by the farmer for
no good reason just prior to the planned harvest
for research purposes by project personnel.

The four entries planted were Sana'a 1 (experimen-
tal), Sana'a 7 (experimental), Ferry Morse A53A
(hybrid), and a Local. The farmer assisted in
planting these plots using his equipment and
methods,

Plot size = 3 rows 6 m long and 38 cm between rows,
Two replications. Middle row planned to be har-
vested for yield.

Planted on May 26, 1978 in moisture from rain.
Rainfed through season.

Name of farmer = Mohssin Hassen,

Town and location = Bani Maymoon on Amran road 33
km northwest of Sanaa,

Soil samples collected on September 16, 1978 and
results reported elsewhere,

Sprayed with Thiodan 35 for pink stem borers on
July 16, 1978,

These plots experienced considerable drought or

moisture stress throughout the growing season.,
Very small heads.
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Table 25, Grain and Forage Yields of Four Sorghum
Genotypes Grown on a Farmer's Field at Hizyez 17 km
South of Sanaa, Yemen. 1978, Test Number OR 78-3,

Percent Plart Grain Forage

Entry Stand Ht. c¢m, Yield Yield
k/ha k/ha

NK 125
(hybrid grain) 100 90 L7l 769
Sana'a 1
(experimental) 37 127 326 1222
FM A53A
(hybrid grain) 61 92 295 889
Sana'a 7
(experimental) 76 102 238 395

Additional Data:

1.

Plot size = 3 rows 6.5 m long and .86 m between
rows, Two replications. Middle row harvested
for yield.

Planted in moisture on May 19, 1978. Rain or
irrigation for moisture as needed throughout
growing season. The farmer assisted in planting
these plots using his equipment and methods.
Name of farmer = Ali Ebn Ali Al Negar,

Town and location = Hizyez on Taiz road 17 km
south of Sanaa.

Thinned by farmer on August 16, 1978,

Soil samples collected on August 16, 1978 and
results reported elsewhere,

Sprayed with Thiodan 35 on July 2, 1978 for
heavy pink stem borer infestation.
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Table 26, Information Relative to a Test of
Four Sorghum Genotypes Planted on a Farmer's Field
at Dubre Sunhan 127 km South of Sanaa on Road to
Taiz., 1978. Test Number OR 78-l.

1. This test was harvested in bulk by the farmer
for no good reason just prior to the planned
harvest for research purnoses by project per-
sonnel,

2., The four entries planted were Sana'a 1 (experi-
mental), Sana'a 7 (experimental), Ferry Morse
A53A (hybrid), and a Local. The farmer assisted
in planting these plots using his equipment and
methods,

3. Pqot size = 3 rows 6 m long hut row width was not
measured. Two replications. Mjddle row planned
to be harvested for yield.

L. Planted on May 29, 1978 in moisture from rain,
Rainfed through season.

5. Name of farmer = Hussen Salah Zaid,

6. Town and location = Dubre Sunhan on Taiz road
127 km south of Sana'a.

7. Soil samples collected on August 16, 1978 and
results reported elsewhere.

8. Sprayed with Thiodan 35 for pink stem borers on
July 2, 1978,
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Table 27, Grain and Forage Yields of Four Sorghum
Genotypes Grown on a Farmer's Field at Mafdan L3 km
West of Sana'a, Yemen on Hodeidah Road, 1978. Test
Number OR 78-5,

Grain Forage

Entry Percent Hzlarc’; Yield Yield

. . k/ha k/ha
Sana'a 7 .
(experimental) L6 89 1134 41819
Local 6l 96 838 5338
Ferry Morse A53A
(hybrid) 98 86 14,88 1425
Sana'a 1
(experimental) 62 92 325 4816

Additional Data:

1.

Plot size = L} rows I m long and .4 m between
rows, Four replications. Two middle rows
harvested for yield.

Planted on May 13, 1978 in moisture from rain.
Rainfed through season., The farmer assisted
in planting these plots using his equipment
and methods,

Name of farmer = Mphammed Saad Al Oybadi.

Town and location = Mafdan on Hodeidah road 43
km west of Sana'a.

Soil samples collected on August 15, 1978 and
results reported elsewhere.

On June 23, 1978 sprayed with Drawin 755 for
severe aphid infestation.

On July 30, 1978 sprayed with Thiodan 35 for
moderate pink stem borer infestation.

Fifty percent head smut on local cultivar.
Porcupine damage to plots during growing
season.
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Table 28, Grain and Forage Yields of Four
Sorghum Genotypes Grown in a Farmer's Field at
Yazle 35 km West of Sana'a, Yemen on Hodeidah
Road, 1978. Test Number OR 78-6,

Grain Forage
Percent  Plant iy /9%

Entry

Stand Ht. cm. k/ha k/ha
Sana'a 7
(experimental) 88 100 892 1873
Local 80 100 870 1785
Sana'a 1
(experimental) 60 110 349 1218
Ferry Morse AG53A
(hyyrid) 91 82 308 506

Additional Data:

1. Piot size = 3 rows 6.5 m long and .7 m between
rows., Two replications. Middle row harvested
for yield.

2. Planted on May 1, 1978 in moisture from rain.
Rainfed through season. The farmer assisted

in planting these plots using his equipment and
methods.

3. Name of farmer = Salah Nagi.

4. Town and location = Yazle on Hodeidal: road 35
km west of Sana'a,

5. So0il samples collected on September 9, 1978
and results reported elsewhere,

6. On July 30, 1978 sprayed with Thiodan 3y for
control of pink stem borer.
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Table 29. Grain Yields of Four Sorghum Geno-
types Grown in a Farmer's Field at Al Asha 170 km
North of Sana'a, Yemen on Sa'ada Road, 1978,

Test Number OR 78-7,

Plant Grain
Entry P greent Height Yield
cm, k/ha
Sana‘a 1
(experimental) 93 398 2687
Local ol 10 2356
Sana'a 7
(experimental) N 387 L1

Additional Data:

1.

3.

Plot size = lf rows 9 m long and .85 m between
rows., Four replications. Two middle rows
harvested for yield.

Planted on May 23, 1978 in moisture from rain.
Rainfed through season. The farmer assisted
in planting these plots using his equipment
and methods,

Name of farmer = Sheik Abdela Faishi,

Town and location = Al Asha 148 km morth from
Sana'a on Sa'ada road and 22 km west from Huth,

On June 19, 1978 sprayed with Thiodan 35 to
control a moderate infestation of pink stem
borer,

Used 2-liD at 22 cc/16 liter to control Flavora
Rependa, a very troublesome weed in this area,

Soil samples collected enAugust 26, 1978 and the
results are reported elsewhere.
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Table 30, Information Relative to a Test of
Four Sorghum Genotypes Planted on a Farmer's Field
at Huth 126 km North of Sana'a, Yemen. 1978.

Test Number OR 78-8,

1.

2,

The farmer destroyed this test and replanted
to wheat about mid-July because chickens (?)
had destroyed most of the younpg sorghum plants.

The four entries that had been planted were
Sana'a 1 (experimental), Sana'a 7 (experimen-
tal), Pioneer 89 (hybrid), and a Local.

Pyot size = 3 rows 6 m long but row width was
not measured.

Planted on June 11, 1978 in moisture from pre-
irrigation. Irrigation available as necessary.
The farmer assisted with the planting of these
plots using his equirment and methods.

Name of farmer.= Sheik Nasser.

Town and location = Huth 126 km north of Sana'a
on Sa‘tada road.

On July 2, 1978 the test flooded from heavy
rains.,
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Table 31, Information Relative to a Test of
Four Sorghum Genotypes Pjanted on a Farmer's
Field at Sa'ada 240 km North of Sana'a, Yemen.
1978. Test Number OR 78-9,

1.

2,

9.

10.

This test was harvested in bulk by the farmer
for no good reason just prior to the planned

harvest for research purposes by project per-
sonnel,

The four entries planted were Sana'a 1 (exper-
imental), Sana'a 7 (experimental), Ferry Morse
A53A (hybrid), and a Local. The farmer assis-
ted in planting these plots using his equip-
ment and methods,

Plot size =l rows 8 m long but row width was
not measured., Four replications., Two middle
rows planned to be harvested for yield.

Planted on May 24, 1978 in moisture. Both
irrigation and rain available during the grow-
ing season.

Name of farmer = Sheik Hussen Al Surabi.

Town and location = Sa'ada 24,0 km north of
Sana'a,

Soil samples were collected on August 27, 1978
and the results are reported elsewhere, :

On June 11, 18783 sprayed with Dipterex S.P. 80
for control of pink stem borer but this chemi-
cal was not very effective. On June 18 and on
July 11 sprayed with Thiodan 35 for more effec-
tive control of pink stem borer.

Spraying with Dowpon M was not effective in con-
trol of Bermudagrass srowing in the sorghum
plots.

A new irrigation well was being dug during the

growing season leaving only sparse natural
rain for most of the moisture source,
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Table 32, Information Relative to a Test of
Four Sorghum Genotypes Pjanted on a Farmer's
Field at Wadi Khaiwan 136 km North of Sana'a,
Yemen. 1978, Test Number OR 78-10,

1. This test was harvested in bulk by the farmer
for no good reason Just prior to the planned
harvest for research purposes hy project per-
sonnel,

2. The four entries planted were Sana'a 1 (exper-
imental;, Sana'a 7 (experimental), Pionecer 874
Ghybrid » and a Local. The farmer assisted in
planting these plots using his equipment and
methods,

3. Plot size = 3 rows 6 m long but row width was
not measured, Two replications. Middle row
Planned to be harvested for yield,

. Planted on June 1, 1978 in moisture from rain.,
Rainfed through season.

5. Name of farmer = Mussen Dirhim,

6. Town and location = Wadi Khaiwan 138 km north
of Sana'a. )

7. On June 9, 1978 sprayed with Thiodan 35 for
control of moderate infestation of pink stem
borer,

8. Several plots destroyed by porcupine digging.

9. Soil samples were collected on September 10,
1978 and the results reported elsewhere,

140



Table 33, Information Relative to a Test of
Four Sorghum Genotypes Planted on a Farmer's
Field at Wadi War War 105 km North and East from
Sana'a, Yemen. 1978. Test Number OR 78-11,

1. This ttest was harvested in bulk by the farmer
for no good reason just prior to the planned
harvest for research purposes by project per-
sonnel,

2. The four entries planted were Sana'a 1 (exper-
imentalg, Sana'a 7 (experimental), Pioneer 897
(hybrid), and a Local.

3. Plot size =l rows 9 m long but row width was
not measured,

k. Planted on May 31, 1978 in moisture from rain,
Rainfed through scason. Fjots were planted
by the farmer using farmer equipment and methods.

5. Name of farmer : Asker Abushuareb.

6. Town and location = Wadi War War which is 33 km
northeast of Rayday located 72 km north of
Sana'a,

7. On Aupust 1, 1978 sprayed with Thiodan 35 to
control a moderate infestation of pink stem
borer.

8. Soil samples were collected on September 1,
1978 and the results are reported elsewhere,
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Table 3), Grain and Forage Yields of Four
Sorghum Genotypes Grown on the German Al Boun
Project Research Farm 67 km North of Sana'a,
Yemen. 1978. Test Number OR 78-12,

Plant Grain Forage
Entry nggggt Height Yield Yield
m, k/ha k/ha
Sana'a 7
(experimental) 8l oL sh 292
Pioneer 89
(hybrid) 90 42 516 143
Local 86 92 L450 389
Sana'a 1
(experimental) 82 119 349 y22

Additional Data:

1.

Plot size =l rows 9 m long and .75 m between
rows. Four replications. Two center rows
harvested for yield.

Planted on June 17, 1978 in moisture from pre-
irrigation. Irrigation available as needed
throughout the season.

Name of research station supervisor = Mr,
Konrad Engleburger.

Location = 62 km north from Sana'a on Sa'ada
Highway, then 5 km to the cast,

S0il samples collected on August 14, 1978 and
results reported elsewhere.

On August 1), 1978 sprayed with Thiodan 35 for
stem borer infestation.
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= Section 7 =

Training of Project Employees

The heart of this project, or of any rescarch project, is its staff
of trained employees at all levels, Without trained employees at all
levels of expertise within the project no rescarch can be conducted
that will give meaningful results. One professional cannot run a very
large program by himself with no capable helpn,

The project employees actually assisting in the field with research
and in the laboratories were quite poorly educzted academically, Two
Supposedly had a high school education. One had had some previous exe
posure to some type of research. These types of employees had to be
trained on the job %o assist the professional directly, They could
not assume very mich resnonsibility because of their lack of education,
tralning and life experience. Yet these employees were considered quite
good relative to the rest of the Yemen population,

Classes were held weekly to try to explain the various research
activitics going on and to try to explain how and why certain things
viere dones The professional had to personally take charge and do most
of the activities and use the Yemeni staff as mich as possihle~~under
direct supervision. In 1978 there were three International Volunteer
Service mid-level technicians available to assume some direct respon=
sibility,

The project did thc best it could to train on=-the=job these low-
level technicians to work under direct supervision., Further formal
academic training was necessary for these employeces to move up to mide-
level technician status. Efforts were made contimually in 1978 to try

to get some of these employees into training out of Yemen to no avail,

143



This will have to be done if Yemen is to ever operate its own
program,

A repular daily schedule of English classes was conduched for all
project employces. None of the employees was outstanding in the use
of the English language and there were considerable differences in
levels of canpetancy.

Toward the end of the contract period (in 1978) a library of apri-
cultural scicnce books on a high schoeol and collepe level had been
ordered, reccived and set upe These were used for study relative to
the forwal on-the-job training sessions and were also used for

individual home study.
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= Section 8 =

Equipment Acquisition

The lack of proper equipment can greatly hinder most any agri=-
cultural research, There was almost no experimental equipment on
hand at the beginning of this contracte A long list of equipment
and supplies was ordered during the first few months of this contracte
A detailed accounting of all equipment and supplies that were ordercd,
purchased and shipped is a matter of separate record and need not be
reported in dunlicate here.

Research activities during the first year (1977) and even the
second year (1978) were greatly hindered, Certain procedures could
not be carried out because of a lack of proper equipment, These
problems were all reported in regular semi-monthly and semi-annual
reports during the contract period.

A large proportion of the time of the professional in the field
in Yemen was spent in working out these orders and receiving and
cataloging them as per USAID regulations. Some orders todk over a year
enroute and air freight supplies particularly could take weecks of work
to get them through customs,

All of this had to be done in order that the project could build
a resource base upon which to proceed to do research and improvement

of sorghun and millet in a professional manner,
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= Section 9 =

Developnent of Second Aprucultural Research Station=-Al Jarubah

The orlginal project objectives include the development of several
agricultural research stations in order that research may be conducted
under various enviromments to develop sorghum and millet genotypes and
cultural practices suited to various environments, In 1977 a site in
the Tinana at Al Jarubah was finally selecteds ‘iork on Lhe development
of an agricultural experiment station at Al Jarukeh procceded at full
speed by the Mission (USAID) during 1978. This work centered around
the development of the irrigation well and water gyshem and an access
roads This work was primarily the responsibility of the USAID Mission
but these developmental activities directly influenced our project
activities at Sanmaa. The fam superintendent, auto mechanics, sone
fam labor, our agricultural enginecr and project drivers all would
spend a week to two wecks at a time in Al Jarubah. They vould return
and recuperate at Sanaa  and then o back to Al Jaruihal. Vehicles,
trucks and mich project equipment went to AL Jarubah during these timegs,

The comnitment by the Iission of these limited project resources
essentially stopped the development of the Sanaa apricultural station
which was just getting underway in 1978, \le were also shorbhanded in

carrying out normal project activities at Sanaae
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= Section 10 =
Short Term Consultants

A mumber of short term cansultants made professional visits to
Yemen in 1978 to assist with project objectives. 411 of these con-
sultants made individual trip reports which are a matter of record
elsewhere,

The short term consultants in 1978 were as follows:

Mr. Herman Fred Arle, Weed Control Specialist:
18 January 1978 thru 15 February 1978

Dr, Fred Turner, Jr., Soils Specialist:
18 January 1978 thru 15 February 1978

Mr. Robert A. Saul, Grain Storage Specialist:
22 February 1978 thru 8 March 1978

Mr. Orrin F. French, Irrigation Specialist:
12 April 1978 thru 17 May 1978

Dr. Robert Phillip Upchurch, Administrative Vigit:
23 August 1978 thru 30 August 1978

Mr. David F. Robinson, Rescarch Technician:
16 November 1978 thru end of 1978,
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- Sectionll =

Summary of Accomplishments to Date

l. Training of project personnel in field research work and the operation
~ud care of ‘techuical equivment. Classes were conducted on scientific
natters and studying the English language. Trained persomncl zre
necessary for 4 crop imorovement program to succeod,

e Acguisition of equipment and supplies necessary for operabion of
a crop improvenent oroprame.

Je Development of the Sanaa “xperiment Fami wags pursned as rsources
sermdbted.,  leboratory lacilities were jmt in place and dovelopede
0flice space was developede

le Greatly improved field research procedures were developed so that
mor: relishle rescareh dibta could be obbained.

5e Adapted sermplasm resonrces with wide senevic variability was
developed for selection of superior penotyprs for grain and Lorage
srafuction znd local zdaptations There was very little promising
germplasn available at the begiuning of this srojects Most of the
material was Bmorted Lnited States btypes uhich are jencrally very
unzdapted to the conditions in Yemen. Hearly all of this inherited
imported permplasm fran the United States was eliminated by being
surpassed by better adapied genotypes in field testinge Several
thousand potentially different adapted genotynes were on hand for
further testing by the cud of this project periods Superior genotic
varinbility from w hich bo wmake superior selections is absolutely
aecessary to make progreass in a erop Inproverent opropgram,

6. 'hon this project began work in early 1977 there was no Zermplasm

)

(seed) storages What seed there was was in a corner of a large
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varehouse with building supplies. Birds, fats, insects, ctc., had
the run of the seed with disastrous effect. Vith such poor germe
plasm storage conditions even good germplasm would soon be loste

A new bullding was erected permitting the use of improved proce-
dures for the control of birds and rats. I'etal bates and insecti-
cides were used to control insects. Refrigerated sced storage

is still needed to properly store germplasm over longer time periods
as necessary.

Te Segregating generations of very superior adapted germplasm developed
by this project was shared with the UNDP/FFAO sorghum program at Taiz.
They have been ablc to sclect some superior genotypes for their
environment.

8e A reasonably well adapted male sterile A and B line was developed for
potential future hybrid oroduction,

9« A sorghum germplasm collection of sbout l;,500 types was accumulated
Yo be added to the world sorghum collection,

10« The first outreach or on-farm tests werc established in 1978, Valuable
experience was gained by the project and useful contacts were established
in many villages. Iluch favorable public relations work was done in
establishing and conducting these on-farm tests,

11. A uniform set of personnel job descriptions for job classifications

and promotions were devised by the project and adopted by USAID,
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