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Two views of ICARDA's 948-hectrre principal experiment sta-
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ICARDA: ITS FUNCTION AND MANDATE

he International Center for Agricultural Research in the Dry Areas (ICARDA) was estab-

lished in 1977 to undertake research relevant to the needs of the agricultural systems
of the West Asia and North Africa region. The overall objective of the Center is to contribute
towards increasing agricultural productivity in the region and thereby increase the availability
and quality of food in both the rural and urban areas and so improve the economic and
social well-being of the people.

ICARDA's principal involvement is with rainfed agricultural systems. Investigational work
may be extended into irrigated areas where it is logical and cost-effective to do so, but the
policy of the Center remains to give first place to the problems of the rainfed sector, which
has always tended to be at or near the bottom of any research priority list for the region.

The ICARDA region extends from Morocco in the west to Pakistan in the east. From Turkey
in the north it stretches south to the northern provinces of the Sudan. It includes Cyprus and
Afghanistan and comprises 22 individual countries with a total population of more than
300 million people. Focd shortages, intensified by current political tensions, are a continuing
fact of life throughout the region. In spite of considerable mineral wealth in a few of the
countries, the region remains a major food deficit area.

Within the framewoik of working towards increasing agricultural productivity, the Center
has five principal objectives:

(1) Conduct research into and develop improved cropping, livestock and crop-livestock
systems.

(2) Serve as an international center for the improvement of barley, lentils and faba beans
(Vicia faba) and such other crops as may be decignated by the Board of Trustees in
consultation with the Consultative Group on Internationa! Agricultural Research (CGIAR).

(3) Serve as a regional center, in cooperation with other ppropriate international agri-
cultural research centers, for research in other crops of major importance to the region.
such as wheat in collaboration with CIMMYT and chickpeas in collaboration 'with ICRISAT.

(4) Collaborate with and foster cooperation and communicaticn among other national,
regional. and international institutions in the dnvelopment, adaptation, testing. and demon-
stration of improved crops and farming and livestock systems.

(5) Foster and support training in research and other activities in furthcrance of its objec-
tives.

To achieve its oujestives, ICARDA is organized into five main programs: Farming Systems
Research, Cereal Crops Improvement, Food Legume Improvement, Forage and Pasture
Crops Improvement, and Training and Communications.
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FARMING SYSTEMS RESEARCH

Introduction

Scie.nists at ICARDA have a commitment to develop appropriate technologies which, when
integrated into existing farming systems, will increase the quality and quantity of food. It is
intended that this will improve rural well-being and the quality of life in the region, particularly
for farmers of low resources and smail areas of land. The Farming Systems Program seeks to
find strategies that will add stability to and improve the farming systems in the region, by
increasing the technical and economic efficiency of the available resources, with particular
emphasis on soil and water, combined with improvements in crop and livestock hushandry.

The ICARDA region is large and diverse and
contains many different farm systems. and im-
provements in these systems are necessarily
location specific. One major long-term objective
of the Farming Systems Program is to develop
methodologies that can be used to increase agri-
cultural productivity in particular agro-climatic
and socio-economic areas rather than to develop
a new production system or technology with wide
applicability and or adaptability.

A second long-term objective. of equal impor-
tance. is to expose scientists in the region to
farming systems research. including the method-
ology developed in the Program, and to train
them to use it. Currently the Program is re-
fining and testing methodologies under the agri-
cultural conditions in Syna. where a set of pro-
duction strategies for improving productivity in
different rainfall zones is being considercd.

FOUR STAGES. The research of the Farm-
ing Systems Program is perceived as a process
of four slages:

(1) Diagnostic stage represents an initial and
recurring process in which a complete systern
is studied to understand the socio-rconomic
as well as the agro-climatic environment sur-
rounding agricultural production. and to identify
constraints to. or potential areas for. increasing
agricultural productivity.

(2) Design or experimental stage when sci-
entists conduct research on problems identi-
fied in stage 1 on research stations. sub-
stations. or farmers’ fields. in an effort to find
one or more feasible solutions or strategies
that will improve agricultural production.

(3) Testing stage in which pronising strate-
gies develoned in stage 2 are tested under
farmers’ conditions. with production decisions
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At the diagnostic stage, the Farming Systems program secks production and socio-economic information from farmers

and their families.

being made initially by the scientist and farmer.
Trials managed wholly by the farmers them-
selves are then undertaken.

(1) Extension stage involves the diffusion of
successiul technologies.

This process is dynamic and iterative. since it
is frequently necessary to return to earlier stages
to clarify points as knowledge is gained. prob-
lems cenfronted. and research allernatives con-
sidered. The boundary between stages is not
sharply defined. as there is much overlap and
several stages can be studied simultaneously.

Iin essence. farming systems research can be
seen as an cffort to find new solutions to pres-
ent agricultural developn:ent problems in situa-
tions where old solutions have been fuund to be
less effective than desired.

RATIONALE AND DESCRIPTION OF MAJOR
CROP RESEARCH LOCATIONS. I[n order
that the interactions between crop. crop manage-
ment. soil type. rainfall. and other environmental
variables could be properly investigated. four
major off-station research sites were established
on a semi-permanent basis in 1979. Advantage
was taken of the steep isohyetal gradient which

4
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exists in Aleppo Province, and the four 10 ha
sites were established at Jindiress (long-term
average rainfall 479 mm). Kafr Antoon (444 mm),
Brica (278 mm). and Khanasser (215 mm).

Grade A meteorological stations have been
set up at each location. (See data for 198081
season at the end of this section of the Annual
Report.) The sites are divided into four 2.5 ha
blocks which are farmed in a rotation typical of
the environment they represent. enabling trials
on cereals, grain. and forage legumes to be con-
ducted on land in the correct rotaticnal se-
quence. A detailed description of the manage-
ment and soils of these stations is given in
ICARDA Project Report No. 3 entitled. "Soil
Wa'er and Nutrients Research 1979-80."

Ir. addition to Tel Hadya, almost all the cropping
research work of the Farming Systems Program,
as well as much of the work reported by other
programs. was conducted at these four sites.

Barley Agronomy Studies

Agronomy trials were carried out during 1981
at five sites in northern Syria (Khanasser, Brida,



Harvesting a barley agronomy trial at Brida, Syria.

Tel Hadya, Kafr Antoon, and Jindiress). They
were a continuation, with modifications, of the
previous year's trials, the results of which are re-
ported in detail in ICARDA Project Report No. 3.
The main trial was a study of the effect of two
sowing methods. in combination with different
rales of seed. nitrogen, and phosphorus. In a
second experiment, the residual effects of phos-
phorus applied in a trial in the previous year
were measured.

Sowing Method x Nitrogen
X Phosphorus Trial

At each site, two replicates of a split plot,
modified central composite factorial design were
laid down. The sowing methoc' treatments formed
the main blocks, and within blocks there were

16 treatment combinations of seed rate, nitrogen,
and phosphorus as shown in Table 1. The effects
of the treatments on yield components grain and
total dry matter production are shown in Tables
2, 3, and 4, with Tables 3 and 4 being in the
form of regression equations. These equations
were used to predict the vaiues for the yie!
components at three levels of each of seed, ni-
trogen, and phosphorus (Tables 5 to 7).

During growth, it was observed that the higher
seed rates caused earlier and morc serious
odging at the three wetter sites (Kafr Antoon,
Jindiress, and Tel Hadya) but there was little or
no lodging at Brida and Khanasser. Nitrogen
showed similar though less clear-cut effects,
while phosphorus did not appear to affect lodg-
ing. Higher seed rates accelerated the attain-
ment of full ground cover. Unfertilized treatments
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Table 3. Ettects of secc rate. nitrogen, and phosphorus on grain yields of barley (t ha).

Indwidual sies

Tel Hadya
36!
015"
01
003
006
007
0.09
007
007
009

Brda
240
(R
010
0267
0.01
005
001
003
003
010

Analysss of variance-Mean square and F-test significances

Regression } e
coeffts. Jindiress K Antoon
Adj. mean 383 437
S 001 003
N 029 019
P 015 016"
SN 0.01 008
SP 0.01 007
NP ~0.01 003
s° -0.01 002
N? -0.01 002
p? 0.06 005
Source df.
Blor's 1 0.02
Methads 1 056 1518°
Error 1 1 003 006
Sub Tmt Regrn 9 088" 05¢
Sub lack of fit 6 105 064
SubxMain Regrn 3 0.05 017
Sub Lack of fit 6 002 007
Error 2 30 010 018
TOTAL (MS) 63 i0.29)

1050

016

<36
019
036
.32
0.09
009
0.16

s

.4 54._.,._, S

0.70
059
0.17
0727
075"
006
006
005
1024)

Khanasser
171
012"
001
022
007
003
0.04
0.01
001
0.08

0.14
0.19
0.01
051"
0.59""
0.07
0.03
006
0174

Igﬂle 4, Ejfegtﬁof seed rate, nitrogen, and phosphorus on total dry matter yire|dsrofrbar|¢_y (t ha).

Regression e fndvaualstes A
coeffts. Jindiress K. Antoon Tel Hadya Brda Khanasser
Ad). mean 316 1127 8.97 774 405
5 0.04 013 011 038" 033
N 097" 076 003 017 004
P 051 082 034" 099 058"
SN -0.06 021 013 0.10 0.15
SP -0.00 012 019 015 0.09
NP -0.13 002 0.16 015 004
g -0.10 013 028 026 0.02
N° 019 0.26 023 03 -0.14
p- 007 004 024 0.49 -0.19
Analysis of varnance—Mean square and F-test significances
Source df.
Blocks N 01 015 1.31 422 0.15
{Aethods 1 1157 8067 3182 330 0.02
Error 1 1 023 0.24 1175 0.41 0.01
Suo Tmt Rearn 9 gge 972 179 62 3.62°"
Sub Lauk of #t 1) 784 8.71 3.19* 9.8 318"
SubxMain Regrn 9 045 157 102 022 0.49
Sub Lack of it 6 028 107 2.10° 029 024
Error 2 30 082 1.50 070 0.87 035
TOTAL M.S ) 63 {2.68) (4.53) (1.95) (2.89) (1.08)
















Table 11, Radiant energy interception and efficiency of conversion into dry matter at

(_;'r‘pp”rigg_urity in wheat (Tel Harya, TH) and barley (Brida. BR).

Average rate
of conversion
of intercepted

Propomon of
nzuming radiant

Seasona!
nlercepten o

Average efficiency
of conversion
nf intercepted

radiant energy enerqy radiation radiation

M) ntercepled g M (%)
TH

- Fent 1056 0498 112 20
TH

O rent 844 0.38- 114 2.0
BR

- Fert. 785 0.369 0.79 14
BR

O Fert. 486 n.217 091 16

higher interceplion resulted in increases of 17°%
(Tel Hadya) and 45% (Brida) in grain number
hectare.

Radiant energy interception at Tel Hadya by
the wheal crop was greater than that by barley
at Brida The seasonal average efficiency of
conversion of mtercepled radiant energy was
fargely unaffected by fertiization but was higher
m wheat at Tel Hadya (2.0%¢) than in barley al
Brida (1.5%).

Plant water potentials in the post anthesis
phase were very low at both sites i the fertifized
trealments. Values lower than 4.0 MPa were
common in the diurnai cycle. Unfertilized treal-
ments gave values up to 1.5 MPa higher. Photo-
synthetic activity in the grain filling phase was
sernously inhibited i the fertitized treatments.
This difference was exagqeraied by a combina-
hiors of early maturity in fertilized treatments and
ver, 'ate rains which enabled photosynthesis to
cotmue: for fonger in the unfertiized treatments.
rasutting i higher 1000 grains weights.

Overall. fertifization gave sceri yield mcreascs
of 24+ at Brida and 6. at Tel Hadya (Table 10).

Results of Soil Moisture Studies

Ihe soil profle moisture recharge and  dis-
charge patterns are given in Figure 3 and crop
maoisture use (E,) and water usc efficiencies in
Table 10 In Figure 3. the dotted line on the pro-
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file discharge graph indicates the moisture status
at the start of the 1980 81 season before any
rainfall. It can be seen that at Tel Hadya. where
wheat followed a summer crop of sesame. the
final levels of meisture at harvest (28 5 81) with
in discrete depth intervals were considerably
lower than al the start of the season. This indi-
cates that there was a substantial amount of
residual available moisture left after the summer
crop of 1980, The fertmzed crop used more (50
mm) of this moistwe than the unfertiized crop
(35 mm). At Brida. where barlev followed fallow,
the results mdicate that no available moisture
was s.ored in the profile at the start of the sea-
s0N

At both sites. fertilizer application  caused
qgreater canopy development during vegetative
growth and hence higher rates of B, Resulling
from this greater moisture: use prior to anthesis.,
there was less moisture available for crop uplake
dunng gram fitling and this is reflected in the
higher plant water potentials and 1000 grain
weight of the unfertiized trealment. Total water
use from germination to maturity was little af-
fected by fertihzer apphication.

There were large differences in water use ef-
ficlency between germination  and  anthesis,
ranging from 154 to 31.4 kg hamm. These dif-
ferences appeared to be related to the green
area duration at anthesis. Duning this vegelative
period of growth, the addiion of nitrogen aned








http:2.8f01.58

Percentage tw/w)

T

T

Soal Depth comy

ol iy Clay + Silt

Fig. 4. Clay and silt contents of soils at Tel Hadya ( ) and
Brida (e},
\

difficult to cultivate when dry. and the surface
rises in the rainy scason. because of the pres-
ence of swelling clay minerals. Soils at Brida are
liable to surface-sealnqg during heavy rainfall,
because of their relatively high silt content.

LIME. Socils at Tel Hadya and Brida are cal-
careous. Lime contents al Tel Hadya are lower
than i Brida soils. reflecting the hicher rain-
fall at Tel Hadya. and possibly differences in
parent matenals. Soils at Tel Hadya have a honi-
zon with redistnbution of ime (soft ume spots),
but no accumulation of lime m the soit profile.
Soils at Brida have a calcic hornizon with a max-
mam at 60-70 cm depth. reflecting the average
depth of mfiftration of rainw ~tar The presence of
lime in these soils results m a high pH and may
himit the availlability of phosphorus and @ number
of micronutrients. such as zinc and iron.

pH AND ELECTRICAL CONDUCTIVITY.
The pH of soils at Tel Hadya and Brida is high,
due to the presence of ime Tho electrnical con-
ductivity (EC) of extracts of soils at Tel Hadya
was found to be low at all Jdepths. whereas at
Brida EC increased with depth. due to the pres-
ence of gypsum  Salt contents of soils at Tel

Hadya and Brida are not expected to have ad-
verse effects on crop .growth.

ORGANIC CARBON AND TOTAL NITRO-
GEN. Organic carbon contents in soils at Tel
Hadya and Brida are low: 0.4 to 0.6% in the top
20 cm of the soils. Organic carbon decreases
more markedly with depth in soils at Brida than
at Tel Hadya (Fig. 5). Total nitrogen is also low
at both sites: 0.050 to 0.065° in the top 20 cm
of the soils. The C N ratio is quite constant with
depth at both sites. decreasing from 9.7 1o 8.3
at Brida. and increasing from 7.3 to 8.6 at Tel
Hadya. The slightly lower C N retios in Te! Hadya
soils could result in more mineral nitrogen being
released upon decomposition of organic matter.

Percentare tw/a)

0 [/
0 T T T T T T —
/.
- /
/

=)
I
[

Sotb Depth oenny
T T

100 - /

L

Fig. 5. Organic carbon contents of soils at Tel Hadya (e)
and Brida (=),

MICRONUTRIENTS. Soils were extracted
with a diethylene triamine penta-acelate (DTPA)
solution for the determination of extractable zinc.
copper. iron. and manganese. Zinc contents
were low at both sites (below 0.5 ppm). There-
fore, zinc dehoiencies can be expected to occur
ir sensitive crops. Copner contents are relatively
high at both sites, and deficiencies would not be
expected. Copper contents in Brida soils de-
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Physiology, Moisture,
and Soil Nutrient
Limitations to Wheat Yield

The objective of this experiment was lo col-
lect field data necessary to aid the development
and calibration of a model of development.
growth. and vyield of spring wheat. This is the
second year of data collection. and in 1982 the
Ph.D. student responsible for this trial will work
at the Universily of New England (Australia)
where the medel 1s being developed

Three spring wheat vancties of different matur-
ites were used i the main experiment: Sonalika
(parly). Mexipak imediumy. and Novi Sad (NS
2568 2. 1ate). They were plantea at the following
sitns: Brida (dry. short season). Tel Hadya. Jin-
diress. and Kafr Antoon {wet. long season). The
tfreatments are isted m Table 12, Seed rates for
the indiv dual vaneties were adapted for seeo
wenght and seed viability.

Water use. plant development and crop growth
were measured at reqular intervals during e
season. Plant samples were laken at anthesis
and at final harvest to determine nitrogen uptake
by above ground plant parts. Soil samples were

taken at final harvest for key treatments in Tel
Hadya. The fertilized and unfzrtilized Mexipak
crops at Jindiress and Kafr Antoon. together with
the fallow. were samplea al monthly inlervals as
part of the nittogen mass balance study.

The effects of temperature and day length on
the develop aent of breadwheats were examined
in another experiment at Tel Hadya in which 16
varieties (spring. spring winter and winter types)
and different planting dates. were studied.

PLANT DEVELOFMENT. Thc main eapceri-
ment was planted during the last week of No-
vember except at Brida where planting was done
in the middle of December. Germination at the
four sites was initiated by the first significant
rainfall of the season during the second week of
December. A crops emerged between Decem-
ber 25 and J-.nuary 2, which was 19 days laler
than in the 1979 80 season. An example of the
phenological events observed in this experiment
is given for Tel Hadya m Table 13. Increasing
temperatures towards the end of the season
caused a decrease in malurily differences be-
tween the varieties. The differences ranged from
21 days at floral mitiation to eight days at ma-
turity. Alt growth stanes of 1 e rrigated crop (W2)
occurred at about the same date as the previous

Table 12. Treatments applied to three breadwheat varietios /7 nalika, Mexipak.

and Novi Sad) at four focations.

Location Troatmentsy Previgus crop
Brda M ob0 g P Fallow
N 60xgP - 60RgN
Tel Hadya N GG g P - 30 kg N°W- noarmgation Wheat
N B0kg P - 120 kg N* W noimgation
N 60 xg P - 120 kg N*W. 157 mm yrmgation
N° 60 kg P - 120 kg N* W 258 mim irngation
Fallow Wheat
Fallow Fallow
Jindiress N 0xgP Summer crop
& N 60kg P
K. Antoon N 60kgP - 60kgN
Faflow

‘Phosphate applied at planting.

20 kg at planting and 40 kg top
dressmq.

‘Top dressing.

18

'20 kg at planting and 70 - 30 kg
top dressings.

Mexipak only.

‘Treatments apphed in three repli-
catons.



Eglg 1,3; The t_imrin‘g_gf’phenrological events of three breadwheratyva[ieties' pIanted_a_thel Ha_dygs -

Pheno'ogical exent Timing’
Floral inttiation Date
Days after germ-nation
GDD after genmination
Heading Date
Days after germination
GDD after germination
Anthesis Date
Days after germnation
GDD after germination
Date (resp W.and W
Days alter germination
GDD after germination

Maturity

14 May-21 May
155 162 160 167 163 169
1700 1840

Senalika Mexipak Novi Sad
fearyi imedium) (ate)
2 Feb 15 Feb 23 Feb

5 67 75
420 530 605

7 Apr 18 Apr 22 Apr
18 129 133
1100 1250 1325
13 Apr 19 Apr 23 Apr
124 130 134
175 1266 1340

19 May -26 May 22 May-28 May

1785 1915 1850 1975

‘Time elapsed after germination on December 10, 1980 15 oxprossed in calencar days and growing
degree days (GDD. accumudated daily meen temperature)

year. except floral imtiahon of Sonalika, which
occurred 12 days later in 1981, The thermal
lengths (GDD) of the growing paeriods. therelore.
were shorter (8C 120 GDD) than those of the
previous scason. This suggests thal changes in
day length also influenced the rate of develop-
ment

In-an environment where the length of the
growmg scason may be lunited by temperature
and moisture availability at both the beginning
and end of the season. crops will have the poten-
tial to set at least some grain prior to the onsel
of the end-of-seasor swesses. Water stress
shortered that grair. filling period by 130 GDD
(Tablc 13). Nitrogen stress had a sunilar effoct
but was only visible at Tel Hadya. There was ttle
diffcrence in rate of devoiipment betweoen the
N.. and N, treatments at 1« other locations.
Phasic development was dclaycd most in the
treatments without phosphate at Jindiress and
Kafr Antoon. cspecially in the carly stages of
crop growth.

The phasic development of the crops at Jin-
diress was almast the same as at Tel Hadya.
In general. this was four to eight days carlier
at Brida and at Kafr Antoon 10 to 10 days later
than at Tel Hadya and Jindiress. The period be-
tween heading and anthesis varied in length from
zero 1o seven days. being shorlened by water,

temperature, and or nutrient stress. Under ex-
treme conditions the head flowers when only
partially out of the flagleaf sheath. This oc-
curred in Brnda with Novi Sad and to a lesser
extent with Mexipak.

Between germination and floral initiation new
leaves are mitiated at the shoot apex. starting
with three leaves. the number generally present
in the embryo of the sced. The rate of leaf ini-
hation was similar at all sites for alt varieties and
wias 0.0148 feal GDD. Differences in duration of
the leaf imthation period causod differences in leaf
number between varieties and between sites.
Table 14 gives some plant characteristics for the
crops at Tel Hadya. Leal number of Sonalika.
Mexipak and Novi Sad varied between sites from
710859810 10, and 10.9 to 1.5 respectively.
with the owest number at Brida and the highest
at Kafr Antoon.

Tdlering in Mexipak and Novi Sad at Tel
dadya was not as high as in the previous year.
Sonalika  performed  shghtly  better. Tillering
started slow'y. probatl. hecause of low nitrogen
availability in January due to nitrogen fixation by
the residue of the previous wheat crop. More
Mers survived in 1981 because of a lower nitial
plant population. The final number of spikes per
unit area was similar for both years. Few tillers
survived in the Ny, treatmnnts at Tel Hadya.
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Table 14. Some characteristics of source and sink sizes from three breadwheat varieties grown

at Tel Hadya.

Sonalika Mexipak Novi Sad
N N. N, N. N N

Source
Number of leaves manstem 76 80 95 99 121 1.0
Leaf area mainslem cm’) 86 110 114 174 103 208
Number of visible tillers mairstem 07 08 06 ¢ 04 13
Surviving tllers mainstem W, 03 07 0.1 07 0 04

W — 08 — 10 — 07
Sink
Number of spikelets spike 125 147 19.5 20.1 222 233
Numbr of florets spike 46 64 80 98 90 116
Number of fertile florets spike 27 42 46 63 58 78
Number of kernels spike W 25 27 30 41 27 36

W - 5C - 42 - 39

The rate of leal appearance was similar at all
sites (0.0011 leaf GDD). with Mexipak showing a
slightly lower rate of leaf appearance than the
other varetues, It is clear from Table 14 that
onger season vanehes develop a larger ¢rop
canopy. and therefore have a greater photo-
synthetic area. or “source.” than the earlier
typei.

mitation of new spineiets was observed in the
penod between floral initiation and jomting. The
spikelet itiation rate was C.067 spikelet GDD
tor Sonahka and Novi Sad. “he number of -
tated spikelets and florels increased with longer
season varicties. Longer season varieties there-
fore combine a larger source with a potentially
larger sink size and thus have the highest yicld
potential The actual size of the sink is deler
mined around anthesis and environmental condi-
tions tespecially temperature) at that stage play
a crucial role. Not all florets bore kernels. The
kernel number at harvest was only a fraction of
the number of kernel sites (florets) that were
mitiated dunng spike development (Table 14).
The earlier vancties (Sonalika and Mexipak)
roalized a grealer proportion of their yield poten-
tial than did the late one (Novi Sad). The effect
was more marked under less favorable condi-
tons of moisture, temperature and or nutnents,

CROP GROWTH AND YIELD COMPO-
NENTS. Table 15 summanzes some of the

20

resulls of the growth analysis carried out for all
trealments at the four sites. Ranking of the sites
accordmg lo increasing production under dryland
conditions 1s as follows: Brida. Tel Hadya. Jin-
diress. Kafr Antoon This is the expecled order
hased on climatce characteristics of the sites.
mcluding a dry. snort season at Brida and a wel,
fona season at Kalr Antoon.

Grain yield of Mexipak at Jindiress and Kalr
Antoon was reducced by the occurrence of yellow
rust dunng part (half and threc-quarters. respec-
tively) of the aram-filing pernod. The rust was
more severe at Kafr Antoon than at Jindiress
and ferthzed plots waere more  affected than
unfertiized plots

rngation mcreased production at Tel Hadya
slightly above that at i<afr Anteon. Dry matter
production and gram yields obtamed under irri-
gation were similar 1o those of the previous
vear at Ta Hadya Maximum kernel weightls
were almost the same for the two years. Sona-
lika 46.5 46 30, Mexipak 36.2 36.6¢. and Nowvi
Sad 47.038 1g for 1980 1981 These velues
refllect probably genotypic differences m poten-
tial kernel weight of the three vaneties

Nitrogen did not increase yields at Brda where
water was the major limiung {actor. Mexipak
and Novi Sad showed effects of severe water
stress (Table 15). Dry matter accumuiation and
total water uptake 1.0 the N, plots were five to
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Table 16, Productvity ot winter sown chickpeas.

Total
above ground
Seed dry matter
yield at harvest

Site {tha it ha
Jindiress
ILC 482 420 791
ILc 72 267 666
iLC 72 (Dense)’ 324 8.38
ILC 482" 188 3.29
Tel Hadya
ILC 482 209 355
ILC 72 133 316
ILC 72 (Dense)’ 1.38 387
ILC 482" 080 156
Bnda
ILC 482 1.00 2.36
ILC 72 0.31 1.59
ILC 72 (Dense)’ 028 213
ILC 482" 0.74 137

100 seed Number %
Harvest weight pods per empty
index {gm) plant pods
0.531 24.7 726 17.2
0.401 250 447 225
0.387 25.7 245 215
0.571 234 3 224
0.589 27.0 276 46
0.421 255 17.0 127
0.357 297 93 132
0512 23.2 17.1 175
0424 28.1 137 6.7
0.195 205 96 46.4
0131 17.3 56 519
0.540 192 171 20.1

Stand density approximately 600,000 pl ha.

Seed yields adjusted for minor insect damage.
Spring sown crop from compamion experiment.

siderably. Two mechanisms appear to be prom-
inent in causing lhis yield reduction.

(1) It was skown in Table 16 that rnaximum
canopy development was scverely affecied by
location and that complete cover was only
achieved at Jindiress. This implies directly that
the proportion of incident radiant energy inter-
cepted was reduced and tolal dry matter pro-
duction was thus lower at the two drier sites.
The reduced canopy development may have
been due to the crop s inability to meet a short
term atmosphene demand tor moisture. This
would have resqlted in decrease in photosyn-
thetic activity Alternatively. the  decreasing
moisture content of the surface sall may have
forced the crop to draw water from decper soll
deficient in essential nutients. This may have
caused nutrient stress. It is iikely that both ef-
fects occurred stmuttaneousty. the net result
beina a reduction in the size of the crop’s pod
bearing structure and in the level of stored
photosynthate available for pod filling. The in-
fluence of both effects 15 imphcit in the waier

use eificiency values which were shown above
o be severely reduced at the drier locations.

(2) The early maturing characleristic will
generally give H.C 482 a yield advantage over
ILC 72 under the Mediterranean environmental
conditions of northern Syria for two reasons.
Firstly. early malurity 1s achieved without a
reduction in the duration of the reproductive
phase which s critical in a crop with a poten-
tially indeterminate growth habit. Secondly. as
evaporative demand increases significantly .n
the late spring and carly summer (the period
of crop reproductive development). an earl/
maturing cultivar is exposed 1o less extreme
moisture: stress which oceurs at a lale stage in
its phenological development.

The beneficial effect oi the carly maturing
characterisic on seced yield was most clearly
dernonstrated at Brida where seed yields of LG
72 were reduced helow the values expected from
the maximum dry matlter production achieved
(Table 18). This 1s iilustrated by the atypical
harvest index values shown by both density
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Table 5. Grain yield on uncut plants and after cutting. and dry mattar yield of
selected barley genotypes from 1980 81 trials,

Cross podrpon

Gram tynes

Wi 2147

Lignee 1242

Hexa

Gerbel

Europa

Lignee 131
Dual-purpose types
Comp Cr 29

Celaya Cl 3909 2
Wi 2198

11016.2 Weeah
Seed Source-72 Sal
As54 Tra 2°Cer Toil 3 2°AvtKi Bz
4 Vt5Pr0

Forage types
Bco Mr Mzq
RM1508 Por
M75-12

Api CM67 3 Apm Dwarfll-1Y Por Kn27
4 RM1308 11012 2
Asse Nacla
Windser

Herbicude damane causod a driunatic decrease i yield alter cutting

the overall mean yield of all genotypes in all
environments (Fig. 1) Genotypes having higher
grain yields but lower dry matter yields than
1.0 are considered gram types. those having
higher grain and dry matter than 1.0 are con-
sidercd dual-purpose types: and those with dry
matter yrelds tugher than 1.0 but grain yields
iess than 1.0 are considered forage types. Genao-
types having both yields below the moean indices
are discardod

DEVELOPMEHMNT OF NAKED BARLEY VARI-
ETIES. Secveral naked barley gonotypes were
selected from nurseries and scqgregating popu-
lations and were yield tesied. Many dnes had
an acceptab.e plant type. but only Apr Cm67 Ds
Apro and Patly (A} were significantly better than
the chock

There 1s an urgent need for greater genetic
diversity for several morphological characters

Yield. uraut Yield. cut Dry matter
thgy hal tkg hay tkg ha)
5059 2092 4761
4784 3685 4143
5596 4194 2877
5062 3407 4243
5389 2565 5397
5278 2657 4930
5546 3074 6178
4586 2343 6470
5605 1935 5539
5414 2056 5491
5426 1296 6230
5552 370 6409
3562 1704 6689
3448 1713 6337
3062 1500 vl42
3960 1139 6201
3469 1574 6100
2886 704 5808

associated with the hu'less atlribute. Naked bar-
leys arc inferior 1o hulled in disease resistance
and adaptaticn to drier arcas. The principal nega-
tive trait is the exnosed pesition of the seed germ
on the kernel. for which no satisfactory genelic
diversity has yet been found.

Durum Wheat Improvement

Itis estimated that more than half of the area
under durum wheat in West Asia and North Afri-
ca receives less than 400 mm precipitation an-
nually. A major objective of ICARDA’s durum
wheat improvement work is to generate germ-
plasm. develop fixed hnes and assist national
programs in dentfymng cultivars to meet the
needs of low rainfall and non-irmgated conditions.
[t is highly desirable to develop duram wheal
germplasm that can perform satisfactordy under
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was moderate in 1979 80 (r - 0.49) and low in
1980-81 (r  0.27). The bifurcated seleclion
system enabled lines with very high yields under
both rainfed and irrigated conditions to be dis-
tinguished from lines giving high vyields under
supplementary irrigation but low vyields under
rainfed conditions. One line (Rabi's Fg'S". ICD
74108-1L-1AP-OAPR) gave a relalive yield of
180°0 under both conditions. Lines that are high
yielding under both conditions are expected to
be best adapted in the ICARDA region where

0 - Supplementary irmeadon

20 |- ’.__. S—

Tof lines

o
1
-—

H
|
Hy i A

+ T t t 1
6l) B0 100 124 ran 160 180) 200
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lhere are large fluctuations in annual precipi-
tation.

An important aspect of the durum wheat im-
provement work is the distribution of improved
germplasm throughout the region. Within the re-
gion there is a large range of environmental con-
ditions. The factors that vary include soil type,
elevation, day length, annual precipitation, and
pathogen population. To test the elite breeding
lines under these conditions, international testing
nurseries are distributed. These include observa-
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Fig. 4. Effect of dry matter removed by grazing on grain
yield of ane durum wheat variety and two harley varieties.

hetween varieties for grain yicld were significant
(LSD. 0.05 650 kg ha) under all grazing treat-
ments bul not ungrazed. Differences between
varieties for dry matter yield at the times of
grazing were also significant (LSD. 0.05 240
kg ha for ecarly grazing. 542 kg ha for medium
and late grazing).

PLANT POPULATION OF TRITICALE. A
widely adapted triticale variety (Beagle) was
grown using five plant densities under three
waler regimes (rainfed, one and two irrigations)
and at three times of sowing at Tel Hadya. Anal-
ysis of the grain yield (Table 26) indicales that
for the early sowing date (December 3) the “op-
timum” seed rate was 150 kg ha. corresponding
to about 260 plants m*". For the medium and later
sow.ngs (Decermber 22 and February 2) where
there was some water restriction {rainfed or one
irrigation) trare was no significant yield increase
over 50 ke ha (about 90 plants m™). However,
for the late sowing where water restriction was
less (one or two irrigations) the optimum sced
ratc was 100 kg ha (180 plants m')

These results, which are among the first for
triticale in the region. imply that under longer
season conditions where water 1s not a seriously
limiting faclor, seed rates of up to 150 kg ha

Table 26. " e effect of sowing date, water regime, and seed rate
on the yield of triticale (1980 81 season).
T1-Sown31280

CYeldkgha

Seed rate One Two
(kg ha! Rainfed imgation irmgations Mean
50 5321 5774 5835 5643
100 5399 6496 5584 5826
150 6112 7032 6399 6514
200 5242 6858 5998 6033
250 5088 5680 5408 5392
Mean 5432 6370 5845 5882
T2-Sown 22 12 80
50 3242 4977 4108 4109
100 3909 5261 5714 4961
150 3846 5170 5138 4818
200 3770 5583 5033 4795
250 3669 5071 5340 4692
Mean 3686 5272 5067 4675
T3-Sown 22 81
50 2117 2N7 3036 2690
100 2790 3291 3918 3333
150 2786 3446 3946 3393
200 2832 3508 4282 3561
250 2828 3554 4412 3598
Mean 2671 3355 3919 3315

LESD ,0.058) for seed rate moeans with the same walor treat-
ment and sowmq date 746 kg ha

can lead to significant yield increases. Under
shorter season conditions, where water may ve
a limiting factor, seed rates greater than 50
kg ha do not result in increased yields unless the
waler supply is also increased.

Neither sowing date nor water regime signif-
icantly affected the production of fertile tillers
in this experiment. This suggests that the correct
choice of sced rale to suit the environment is
important in triticale since the crop did not ad-
just to the prevailing conditions by producing til-
lers.

SALINITY AMELIORATION IN BARLEY
PRODUCTION. Arabic Abied barley was sown
in a set of combinations of ridge and furrow sow-
ings in a salt lake bed using Arabic Ahied barley.
The crop was sown with and without phosphate
and both before and after the first rains. Soil
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Table 33. Key Location Disease Nurseries (KLDN) sites and diseases. '

Spnng barley
Location Se’ P Hel

Morocco
Tunisia
Egypt
Syria
Lebanon
Turkey
Pakistan
Yemen
Ethiopia
Kenya
TOTAL 9 9 8 10 6 7 1
‘SC
LR Leafrust, YR Yellow rust. SR Stem rust, CS
38 Bactenal bhght, SLB  Septona leal blotch, C8
‘Severe disease development.
“Very severe disease development.

. . .. . .

e . . . .

barley. Superior lines are then promoted to the
preliminary stage of yield test and are auto-
malically included in the Key Location Discase
Nursery (KLDN) grown in hot spot locations in
the region for discase evaluaton (Table 335
Entries promoted to the third year of yield test-
ng (advance yield tnalsy are also automatically
included mn the KLDN. Lines having good yield
potential and adequate discase resistance are
then made avalable to cooperating national pro-
grams in the region through the mternational nur-
sery gystem

Marcover. hnes generated m the international
nursenes and grown under a wide range of agro-
climatic conditions are cateqorized for therr re-
sistance to diseases of immportance m the reqgion.
A pallern analysis 1s conducted for the majority
of the discases of importance and representative
varicties from each group are sclected on the
basis of their better yield performance and adapt-
ability i the region These are then intercrossed
to combie the different sources of genes to-
gether. On the other hand, vancues showing a
broad base of resistance are identified same as
those showing multiple disease resistance.

During the current crop season. 1980 31. a
total of 3874 barley, 3522 durum and triicale,
and 5260 brecadwheal lines ware screened for

LR YA SR CS B

Scald. PM Powdery mildew, Hel. Helmithosporium spp.
Covered smut.
Common bunt.

L Songwned
SR PM He. SLB CB BB

. . . o we .

1 8 10 10 5 4 4 1 2

diseases in the plastic house and in disease
nurseries at Tel Hadya, Gebla (near Lattakia),
and Terbol stations. Breadwheats and durums
were evalualed for their reaction to the three
rusts and powdery milc.ow while barleys were
screened for leal rust, powdery mildew. and
scald. Yellow rust inoculation and development
were quite severe this year on wheat and to a
lesser extent leaf rust at both Tel Hadya and
Gebla. In barley. leal rust, powdery mildew. and
scald reached a satislactory level at these loca-
ttons. This material has been scored for the dif-
ferent discases and lines showing aacquate lev-
els of resistance have heen selected for further
use in the breeding programs.

A set of 1700 advanced breeding lines of
barley in different stages of yicld testing was
evaluated to a composite collecticn of covered
smut collected from Syria. The same was done
with 2400 durums and 3351 breadwheats Lo
common bunt. The data show that in general
durum wheats are more resistant than bread-
wheats. The average percentage of infection of
all entnes in the KLDN-BW (200 entries) was
6057, compared with 4157 1n the 1IDN (1153
entries). The percentage of lines showing high
resistance (O-Ty in the former set was lewer than
that in the latter (Table 34). This is mainly due
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Table 34. Number and percentage of entries in common bunt disease categories. Breadwheat disease screening nurseries

(Aleppo 1980 81).

Disease cateqory, rim.er, and average percentage of infecton 1APH of entnes’

Nursery 0-Trace 167 510 10-207

No APl No  AP! Mo APt No  APL
KLON? 98 870 39 346 46 409 5% 497
OSN* 302 2651 101 887 82 720 97 852

70-100%

20-30° 3050 50-70°
No AP No AP No AP| 7 No vA_’PI 7
50 44 194 17.23 329 2922 314 2789
79 a4 213 18 0 166 1457 7 99 » 869‘

“Average percentaqge of mfection of all vaneties KLDN (60 57 ). {ON (01 500

Table 35. Breadwheat and durum lines with good resistance to six cotflections of common bunt.

Cotection and average

Var
no Desgnation 1 2 3
22 Paha  Suwon92-Omar 00 04 00
& P10 00 01 00
12 Neuganes 06 00 0o
13 Kirac 66 07 03 00
40 Hauram 08 06 11
33 Lancolen 13 00 N2
8 Cimarron San Bursa71°3 2.4 05 04
YE 1134-6E-0F
42 MC Dermid 08 00 25
66 1€)54-36896xGh56 1 Yalta-Mxp 03 21 00
17 Luke 15 09 11
34 HD 2169 36 02 05
23 Superx Cardinal 15 27 09

L 122-3L-2L-0AP

‘Collection. 1 Syna, 2 Turkey sprng wheat area, 3 Turkey winter wheat area. 4 Lebanon.,

5 Tumsia, 6 han

to the scleclion pressure made in sclecting for
common bhunl resistimce m addition 1o the use
of resistance sources in the breeding program.

An attempl was made to denlify sources of
broad-based resistance to sixo common bunl
collections. from Syria, Turtkey (sprmg and win-
tor wheat areas). Lebanon, Tunisia, and ran.
The material moculated compnsed sources of
resisitnce o this discase used in ICARDA or
in other wheal mprovement programs in the
region.

The resuts obtamed showed that some of the
varietios testod confer a good level of resistance
to all six (Table 35).

There were significant differences in the vir-
ulence of the collections. The ov-... | average
percentage  of infection af all varicties  was
20.95%, with the Lebanese collection in the first
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of intaction’

4

00
02
00
03
03
28
29

16
28
15

35
43

Overatt
B ¢ average
00 00 00
0o 00 01
00 00 01
02 02 03
11 N9 08
006 0.4 09
0.4 05 12
1.2 12 1.2
19 06 13
22 15 14
03 00 16
15 05 19

sowing date compared to 7.46% with the Iranian.
in the second sowing date it was 14.33% and
3.58%. respectively (Table 36).

Some of the varietics used show a differential
reaction to the common bunt collections (Table
37).

Table 36. Mean percentage of infection of all vari-
eties to different commaon hunt collections.

Sowang date and Ay of infection

Coliertion Firat Second
source sowing date sowing date
lran 716 358
TurkeytWW) 1193 959
Turkey(SW) 1230 920
Tunisia 1562 14.19
Syna 19.53 14.61
Lehanon 20.95 14.33
LSD0.05 333 406



Table 37. Varieties showing differential reaction to common bunt collections (Aleppo. 1980 81).

Varnely Syna
First Sowng Date ([ SD 065 )7 25
Tob 8156 Kal 81
CB783-0L-2L-3L-2L-0ke-0SK-DAF
Fn Th K58 N 3 My53 N10B An 4 Rin Cofn 51
SWD70031-02W-1H-1H-0P

Cno -Tobbb Daa 238
1-30466-0K4-25-15.05

Ron70-71-Int4774 55.0
SE476-35-55-08

Cno-tma Y54 N10BxNars) 21
Hugo ! 123
Jar-Cut'§” 00

SE804-25-15-35-05

Second Sowng Date (LSD 0.05  33.27i

Tob 8156 Kal 4.2
CM8783-0L-5L-3L-2L-0Ke-0SK-0AP

HE04 120

Fn Th K58 8 3 BAvA4 MIPE And Rin Cofn 73
SWD70031-02W-1H-1H-0P
Hugo 1 135

KEY LOCATION NURSERIES. Emphasis
was given in 1981 1o the key locations disease
nursery (KLDN) which mcluded  all advance
breeding lines at the preliminary and advanced
stages of yield testing in cach of the four crops.
The nurseries comprised 1200 ontries each of
barley, durum wheat. tnticale. and breadwhoeat.
The aim was 1o select resistant material to these
diseases and 1o evaluate the adaptation of the
lines prior to their promotion to the international
nurseries. Al locations were visited and data
taken except North Yemen. Ethiopia. and Kenya
However. good disease data have been recewved
trom these locations,

Leaf rust on barley was very severe at lzmn
(Turkey). yellow rust and scald at Islamabac
(Pakistan). and leal rust, pewdery mildew and
scald at Tel Hadya and Gebla (Syria). Ninety-
seven barleys showed good rasistance to leat
rust at lzmir. Out of these. 68 showed also good
resistance to ynllow rust and scald at Islamabad

Coliection and average “- of mfochon

Turkoy Turney

1SW) WWH Lebanon funisia I[q_n
16 17 56.7 49 00
05 14 412 03 14
1.0 0.0 33.0 07 04
00 0.0 274 124 0.0
45 00 408 8.3 0.0
3.1 0.0 36.6 4.0 09
42 23 51.7 23 0.0
1.7 14 70.2 0.0 2.0
07 66.7 07 o 22 0.0
00 18 75.1 18 0.0
18 06 18 19 08

while only 47 showed resistance to scald.
powdery mildew and stem rust as well across all
locations. In addition. a few variclies. showing a
very low severity of susceptible reaction to leal
rust were sclected, based on lzmir data, when-
over they wore found resistant to other diseases
at other locations. These will be further tested
for siow rusting.

Similarly. i the KLDN-Durum. Debre Zeit
(Ethiopia) 1s krown to be a location where stem
rust viriences on durums e prevalent. The
dala from this location indicated that oul of the
915 durum hines tested twelve were resistant to
sten rust, 246 showed a moderate susceptible
reaction coupled with very low severity (Trace),
95 showed a 5MS seventy type reaction. andg 562
showed eithe a susceptible reaction or a mod-
crately suscopltible reaction coupled with high
severity. For teal rusl, 181 lines were resistant
and 64 out of these showed a moderate sus-
ceptible type reaction to stem rust with a very
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low severity. On the other hand. all the triticale
lines tested were resistant to both leat and stem
rusts at Debre Zeit.

in ILDN-BW. 273 entries showed good resis-
tance to all three rusts dcross locations,

DATA ANALYZED. Lisease data onthe bar-
loy. breadwheat, and durum matenal generatoed
in the different mternational nurseries have been
analyzed. The aim s to dentify lines with di-
feront resistance genes lo these discases and
also to dently those with multiple disease re-
sistance  Information on lines with multiple: dis-
case resistance during 1980 81 secason was
chacked agamst tha previous year's results and
was then made available to breeders dunng the
crossing period. Twenty-five ines were identifred
for durum, 24 for barley. and 19 for breadwheats
Examples of these lines are presented in Tables
48 and 39. Several of these sources have been
used in the breeding programs. Inaddition, ines
with different sources of genes for resistance to
a particular discase have been intercrossed with
the: anm of bringing these sources together (Table
10y, and other crosses have been made to de-
velop germplasm with multiple disease resis-
tancer (Table 41).

Chemical Control

To develop conditions conducive to discase
development at Tel Hadya, attempts were made
to study the methodology of disease develop-
ment, evaluation. and noculum preservation of
diseases of importance in the region. The chem:
ical control of two diseases (covered smut ol
barley and common bunt on wheat) was also
attempted inoan aim to devise management
strategies of use o national programs in the
region

The offect of soll vs. seed borne spores of
common bunt of wheat as a source of infection
was studied. Seeds of twelve susceptible breqad
wheat vaneties which differed i carliness woere
used. Half of the seed was inoculated at the rate
of 5 gms spores kg seed and the halt was unim-

oculated. The seed was planted at three different
sowing dates: 18 1180, 141280 and 9181,
The results showed that at least m some vari-
otios (BW 4. Kal-Bb and T BL A220X 7eYr
57 s01 borne spores are a source of infection
and that early plantmg resuted mea higher infec-
ion percentage ‘

I a study on the effect of different tungicides
s seed treatments i controfling common bunt
ol whoeat, the results showed that Hexachloro-
boenzine. Dithane S60. and Vitavax 200 are su-
penor to Kenolate 150 In the case of covered
amutl of barley Vitavax 200, Dithane $60 and
Kenolate 15 were significantly better than Hexa-
chiorobenzme

li sect Pest Resistance

WHEAT STENM SAWFLY. The resistance of
206 durum wheat, 231 breadwheat and 27 barley
hnes to wheal stem sawfly was studied in 1981,

S

N
)

Screening for resistance to stem saw fly in wheat



Table 38. Durum lines with multiple disease resistance for crossing program (1980 81), ‘ e
Varety ing YR LR SR P Sept 15 BB Bunt _BYDV  Sawlly'

Blliern S
CM 9709-12AM-114-5Y-0Y
D-dwart § 15:-Cr'S

D 33312-501Y-0M ’ : :
Ct SFgS
CD 3568-5Y 1M-0Y ) : ) )
Rutt §"Fg'S
CM 9880-2511-3Y-1M-0Y ' ' ) ‘ '
GlaS"Fg S
CM 10145-15M-1Y-0M ' ) : ' '
51-130-Akb.253 39
C 24-42E-1E-1E-1E-QE ) ) ' ' '
TKSSel 111 ) : ' )

Tunisian Durum 8

YR Yellow Rust; LR: Leaf Rust, SR: Stem Rust: P.M: Powdery Miidew: Sept.: Septoria Tritici: TS: Tan Spot.
BYDV Barley Yellow Dwarf Virus.

Table 39, Barley lines with mutliple disease Vresistancev at Tre‘!”Hard’ya {1980 81 season). .

Cyst.N.'

Varety or cross and pedigree YR LR SR PM SCNB Stnp'e“ BB BYDV BSMV

Cl 8887-Cl 5761, SEA!3-238-35-05>
Menyet

Martin

5Cr 2766219 20 €31 13260) ' ) ' )

Asse ) ’ ’ ’ ) )

Cr 353 8 1Giza 120 NS43) ) ) ’

Alouelte ) ’ ) ) )

Impenial Cl 4271 )

SC Scald: Ni3 Net Blotch; Stripe -~ Stripe disease; BSMV Barley Stripe Mosaic Virus; Cyst.N. - Cyst Nematode.

Table 40. Examples of durum crosses made 1o combine different Table 41. Some of the durum crosses made to build
types of resistance genes to disease. germplasm with multiple disease resistance.

Cross pedigree Rusistant to Cross pedgree Reststart to
CrSUSA 502229 Bt S TRLR Che7 Paranab6-270 PRI
ICD 80 602 YRPM. Sept. Bactbl. BYDV CD 80 100 YR LR SR. Bact bl
RuffS FgS Afn YR LR.SRPMBYDV Mexi75 Bit S SR
ICD 80910 YR ICD 80.176 YR. PM Sept . Bact bl BYDV
Reichenbach BD1645 F66-270 LR SR P66-270 CrS PicS YR. LR. SR, Bagt bt
ICD 80 1022 YR LR SR. Bac! bt ICD 80.210 YR, PM. BYDV. Sawfly
Ch67 Eqypt iocal No 8 LR P Roussia BD1419 B4 S SR
ICD 801725 LR, SR.Sept ICD 80.219 YR, PM. Sept. Bact bl BYDV
Urseases underimed represent chifferent sources of resis- BiS RuflS Fgs YR. PM. Sept. Bact bl., BYDY

tance n parental vanotos,

CD80ser ~ YRIRSRPMBYOV
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Table 44. Cereal tolerance lo three different herbicides.
Phyotoxciy m EWRC Scores:

MCPA

Cyanazine Dinoseb-acetate
CROP 05kg arha 25 kg arha 1.5kg arha
Breadwheat (Mean of 32 entres) 364 136 1.06
Durum {Mean of 32 entries) 334 172 102
Barley {Mean of 85 entries) 331 175 130
Triticale iMean of 40 entries) 468 149 1.28

‘EWRC: European Weed Rescarch Council. The score s om 110 9; 1 repre-
sents no phytotoxicity and 9 represents complete hill

Herbicides for Broadleaf Control

POST-EMERGENCE HERBICIDES. Two
trials were conducted. The purpose was lo
retest the herbicides which gave the best results
during the previous season. Ninw - herbicides were
applied individually ard in mixtures on bread-
wheat and barley. Resulls showed that benta-
zone MCPA (1.0 0.5 kg a1 ha) was the
best mixture on breadwheat tollowed by benta-
zone (1.0 kg aa hia) and bentazone MCPA
(1.0 0.25 kg @i ha). On barley. the most
effective herbicide was bentazone (1.0 kg a.i. hay.
followed by bentazone MCPA (1.0 0.25
kg a.a ha), and bentazone (1.5 kg a.. haj

A similar expenment was conducted at Terbol
using different rates of five herbicides. Resulls
showed that cyanazine (0.4 kg a.. ha) was the
most effective. followed by methabenzthiazuron
(2.0 kg a1 ha) and dinoseb-acetate (2.0 kg a.i.
ha).

CEREAL TOLERANCE SCREENING. The
tolerance to three herbicides of 190 genotypes
in the 1980 81 prelimmary ohservation nurseries
was tesled. Resulls showed a large variability
in tolerance among genolypes within a spocies.
No such vanabilty was noliced between crops.
Table 44 shows that MCPA was host oleraled
by ail four crops. followed by dmoseb-acetate.
Cyaniwine sausead rather heavy symptoms of
phytolexicity, especially on tnticale.

Herbicides for
Broadspectrum Control

POST-EMERGENCE HERBICIDES. Four ex-
periments were conducted with an  objective
to select the most efficient herbicides for the
control of broadleaves and grasses in bread-
vheal. durury wheal, barley. and rriticale. Five
mi..ures of broadleaf herbicides and grasskiller
were used. Significant effects on yield were only
measured in durum and barley. All herbicide
combinations  significantly reduced vyields of
durum wheat. The best control in barley was
from difenzoquat - bromoxynil.

Two similar experiments on breadwheat were
conducted under higher rainfall-—-one at Himo
research station at Kamishly. Syria and the other
at Terhol in Lebanon. The best mixture at Himo
w’ , found to be diclnfop-methyl - metribuzin -
bromoxynil (1.0 0.15 0.25 kg a.i. ha) fol-
lowed by dicofop-methyl bromoxynil (1.0
0.5 kg a.i.ha). Al Terbol. the most effective
miture was difenzoquat - metribuzin - bromo-
xyria (1.0 - 0.5 0.25 kg a.. haj. followed by
diclofop-methyl - bromofenoxium (1.0 - 1.5 kg
a.t. ha).

BROADSPECTRUM HERBILIZER (HERBI-
CIDE-FERTILIZER MIXTURE). Among seven
herbicides applied individually and i mixtures.,
das spray and as herbilizer, the best was bromo-
xynil diclotop-methyl (0.5 1.0 kg a.i. ha)
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INRAT. INAT. and scientists of the Office des
Cereals. From this base mn Tumisia, it is also
planned to serve Morocco and Algernia by focus-
ing on problems common to the Maghreb coun-
tries of North Africa

Through the next five year ptan. Tunisia in-
tends o increase cereal production. The govern-
ment is encouraging the expansion of barley into
the central and southern regions of the country.
Emphasis 15 being placed on developing durum
wheat and breadwheat varcties and production
technologies for northarm Tumiesia and on the
development of barley suited to the lower rain-
fall zones of certral and southern Tunisia.

ICARDA scientists are assisting the Tunisian
cercal program in establishing a sound barley
project aimed at the improvement of the fol-
lowing: adaptability to moisture and heat stress,
stability of grain and straw production. and dis-

easc resistance. A limited number of crosses
were made. and ICARDA has sent special germ-
plasm for screening on request. Nurseries were
planted at the following locations representing
the different agro-clhmatic arcas of the country:
Le Kef, Hendr Zitoun. Beja, Mateur, Bou Salem,
Sidi Bouzied. and Kasserme. Results to date
show that some of the barley lines tested per-
formed well in central and souatharn locations.

CYPRUS. A number of barley. durum wheat,
hreadwheat and triticale lines were screened
under Cyprus conditions which require earlier
heading and malurity because of the milder win-
ters compared to ICARDA’s stations in Syria and
Lebanon Crosses made in Cyprus and subse-
quent selections were lested at Tel Hadya to
identify varielies suited to countries with shorter
crop duration requirements.
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FOOD LEGUME CROPS IMPROVEMENT

Introduction

T

region and therebv contribute to:

he general aim of the Food Legume Improvement Program at ICARDA is to improve the
productivity of faba beans, lentils, and kabuli type chickpeas within and outside the ICARDA

¢ Increasing the total food production and improving the availability of better quality protein

in the diet of populations that largely depend on these crops.

® Increasing rural income.
e Improving soil fertility, thereby decreasing the dependence on fertilizer nitrogen in the

cropping system.

More specilically. the program seecks to en-

courage and support national rescarch efforts
through:

84

(1) Collection, maintenance, cvaluation, and
distribution of germplasm.

(2) Development and distribution of ad-
vanced lines. segregaling  popwations  and
other genetic matenal for the development of
cultivars having:

¢ |ncreased seed as well as total biological
yield potential and yield stabilty.

e Appropriate phenology to make the besl
use of the growing period in different parts
of the region

e Resistance to common diseases. pests,
Crobanche, and the common environ-
mental slresses.

® Acceptable and improved seed qualiy in
terms of nutritive value, cooking properties.
and other physical traits for which there is
consumer preference

® Resistance to lodging. pre-harvest pod
shedding, and grain shattering.

(3) Development of appropriate cultuial
practices for different genotypes and agro-
ecoloyical conditions.

(4) Conducting of relevant research in path-
ology. entomology. microbiology, weed man-
agernent, crop physiology, genelics, seed
quality. economics, and mechanization in sup-
port of the work on the rievelopment of cultivars
and agronomic practices.

(5) Training of scientists from national pro-
grams in food legume improvement and the
development of an interational network of
food legume scientists.






Table 2. The seed yield ol some faba hean yenotypes (as percentage of check yield) in Syria
(Tel Hadya) and Lebanon (AUB and Terbol) in the 1979 80 and 1980 81 seasons.

1970 80

T Hadva et Haaya

Entry g raginkiagl)
74TA 59 107 86
T4TA 63 105 91
Aguadulce 106 98
Reina Blanca — -
39 MB 13 101
Elegant 5 MCI 112 101

tions were grown at Tel Hadya and Terbol,
respechvely.

RESISTANCE TO ASCOCHYTA BLIGHT.
The major discase work on Ascochyta blight
and chocolate spot was conducted al Latiakia.
Of 49 promising ines evaluated, cight were rated
as resistant or highly resistant Eleven selfed
plants and 28 open-pollinated plants woere so-
lecled for further evaluation. Forty-nine F . pop-
ulations were grown at Laltakia. Nine populations
produced a high proportion of promising seqro-
gants for resistance. The progenies of four single
plan's selected from 80SL 15563 were rated as
resistant to both Ascochyta blight anc rust. Thirty-
four crosses were made at Tel Hadya involving
12 promising sourges of resistance to Ascochyta
blight.

RESISTANCE TO CHOCOLATE SPOT. A
total of 526 BPL accessions woere evaluated for
resistance o chocolate spot. Fourteen waore
rated 1 and 148 rated 3 on a 110 9 scale, where
1 highly resistant and 9 bughly susceptible.
Atotal of 332 single plant selections were made
for further evaluation. I a rephcated tnal, the
entnies BRL 1120 1LB 938 and ILB 138 were very
promisma. Ten single plant selections wore
made Tihe ime ILB 938, onginally identiied as
resistant by the Egyptian national program, has
also shown a good level of resistance i the UK
There are also reports from both Egypt and
Canada that this accession may possess addi-
ttonal genes conferring resistance to rust.
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Terho!

108
93
76

105

13

1980 81

Tel Hadya Fos Mty
nreq 1 danted Terhol AUB
114 100 96 106
18 109 106 107
108 108 a4 98
115 19 89 121
11 163 87 eif]
130 12 HUS tRUI]

RESISTANCE TO OROBANCHE. Screen-
ng for resistance o Orobanche crenata was
carried out 2t Kafr Antoon Of 420 BPL acces-
s1ons evaiuated m four repheations, 43 had lower
infestation than the most resistant check cultivar,
Family 102, In a re-evaluation of the 28 mosl
promising hnes dentfied m previous seasons,
att were found 1o be significantly better than the
local susceptible check cultiv rs and six had
lower mean nfestation than Family 102, Many
entnes appear 1o be tughly promising. especially
BPL 561, BPL 587, BPL 811, and Fanuly 1072
A total of 2.800 smgle plants were selected n
F. populations grown at Kalr Antoon. and 31 of
the 96 F . progenies grown were aiso selected.
A tolal of ten crosses woere made at Tet Biadya,
involving  six Orobanche  resistance  sources,
with the am of immproving the sources and ncor-
porating resstance into adapted genetic back-
grounds

RESISTAMNCE 10 APHIDS. The accessions
BPL 213 and BPL 222 again showed significantly
less miestahon by aphids than the check. Other
promising sources of resistance (o aphids nclude
cvs Rstatt, 815 1183, 815 1232, BPL 642,
BRPL 687, and BPL 1085

DETERMINATE GROWTH HABIT. Work
continued 1in 1981 on the revelopment of lines
having detenminate growth. This charactenislic is
considered to he potentially important especially
in high rainfall and irgated regions of high
fertility where excessive vegetative growth ray









Table 4. Summary of the rainfed faba bean yield trials at Tel Hadya (TH} and Terhol

(T)Ajn}.t]er 1980 81 season.

No of Heaviest
test yeld

Trat tlocationi entnes {kg hay
PYT-smail seed iTHi 10 3485
PYT-small seeq (T) 56 73
BIYT-lerge seed (TH) 15 4907
BIYT-small seed (T; 23 3882
AYT-large seed (1H) 19 3562
AYT-large seea (T) 19 3327
AYT-small seed (TH) 15 3101
AYT-small seed (T) 15 3426

Nu on V

No of entnes

entres signihzantly
exceeding exceeding cv
check yield check yield’ {%s)
100 51 14.4-245
44 4 154-174
8 0 231
19 5 148
0 0 149
13 0 105
9 6 186
11 3 227

‘P 0.050n LSD test.

CROP MANAGEMENT STUDIES. The study
on the effect of frecuency of picking and piant
population level as varned by intra-row plant
distance in rows spaced 50cm apart with the
local large (LB 1814 and locai imedium long
poad (ILB 1813y land races confirmed the results
of 1980 The green bean yield increased wiit
mncreasing frequency of picking ar 4 with increase
i piant population. The total oven dry weight
of the seed harvesled as green pods and resid-
ualb dry beans . der different treatments. how-
ever. showed a reduction with increasing fre-
aquency of picking indicating that the plants could
not compensate for the loss of green pods by
producing additional pods

Drought Tolerance and Production
Technology for Rainfed Faba Beans

Objectives of this project are to:

{17 Develop hugh yielding and stable faba
bean cultivars capable of producing
nomic dry-seed yield under conditions o 300
400 mm ramfail. In addition, the cultivar de-
veloped  should have resistance to major
pests, diseases. and QOrobanche, and re-
sistance to pod shattenng and adequate nutn-
tional valuc.

(2) Develop appropriate agronomic practices
for producing faba beans under low rainfall
conditions.

I the 1980 81 season. 10 lines which had
shown a good yield potential under rainfed con-
ditions at Te! Hadya in previous seasons were
used as parents in 22 crosses. Ten F. popuia-
ttons from the 1980 crossing block were grown
under ramfed conditions at Tel Hadya: 167 single
plants were selectod. A total of 282 entries were
grown m rephcated ramfed yiela trials at Tel
Hadya. of which 100 entries were also tested at
Terbol. The resuits of the yield trials are sum-
marized m Table 4. The highest yields recorded
al Tel Hadya were about 1.4 tons ha less than
tne best entries in the irmgated tnals.

Production Physiology
and Agronomy

SCREENING FORP DROUGHT TOLERANCE.
The performance of 12 genolypes. including
those which performed well under rainfed con-
ditions at Tet Hadya during previous seasons,
were evaluated ot three different rainfed sites
(Brida. Tel Hadya, and Jindiress) and also with
supplemental ingation at Tel Hadya. Detailed
soil moisture exiraction studies were carried out

89



Table 5. Perdormance of some selected faba hean genotypes grown at different locations in northern
Syria during the 1980 81 season.

Bada ‘ ) 7T'ei|'Haf:1yAa ‘
Ranted (310mmy’

Jindiress

Rainfed (345mmy’ g (395mmy Rainfed (443mm)’

Yielct Yield Yield Yield
Genotype LB (kG hay Ranx (kg haj Rank kg ray Rank (kg hay Rank
785 49907 10 344 5 1513 3 1575 7 2152 2
78S 48821 269 316 10 1208 11 1575 7 1600 8
78S 49395 407 327 8 1266 9 1397 1 2029 3
785 40694 605 316 10 1875 2 1819 3 1947 5
Seville Grant Jot 4 111 12 114 12 1594 12
Syr.Lloc.L. 1814 530 1 2266 1 2621 L 2215 1
Leb coc.S. 1816 323 9 1229 10 1403 10 1735 9
785 49892 1817 316 10 1300 7 1486 9 1669 10
78S 49896 1817 342 6 1320 6 1697 4 1881 /
Giza 3 1819 342 6 1368 5 1681 5 1915 6
Agquadulce 392 3 1284 8 1647 6 1638 A
277 463 2 1513 3 1878 2 1965 4
Mean 3700 1438 1660 1878
LSD 0.05 1005 334.9 4011
CV. %) 189 216 148

‘Seasonal ramfall

Seasonai raunfanl - ragation.

under rainfed conditions at Tel Hadya using the
neutron scattering technique. Overall productiv-
ity of the crop improved as the maisture supply
was raised through rain and or through supgle-
mental rngation (Table 5).

Screening faba bean genotypes for low rainfall conditions.
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The local improved land race (ILB-1814) was
the genotype which consistently performed the
best at all sites. ILB-277 also showed a good
performance whereas ILB-1816 and Seville
Giant gave poor yields. The moisture status, at
the highest roisture recharge stage and at the
time of physiological maturity of some of the
selected genotypes is shown in Figure 2. It is
evideni that ILB-1814 could extract moisture
deeper than other genotypes.

RESPONSE TO FERTILIZER APPLICATION.
Rainfed faba beans responded very well to
inoculation with faba bean Rhizobium in the
multilocation stram screening studies. Mineral
nutnition.  particulerly the supply of adequate
levels of available phosphorus. was a major
limiting factor at the driest site (Brida) of the
faona bean test and also at Tel Hadya. The avail-
able phosphorus in the top 15 cm soil was 2.0
and 1.5 ppm at these two sites respectively,
whereas the available potassium was adequate.
Application of 50 kg P..O., ha either alone or in
combination with Rivzobium inoculation resulted



in significant vield increases at both localions Table 6. Efiect of fertilizer applica-
(Table 6). tion and Rhizohium inoculation on
the grain yield of rainfed faba beans
o o {11B-1814) at Brida and Tel Hadva

NITROGEN FIXATION. oumbiolic N..-fixation {1980 81 season).

of rainfed faba beans was studied using '°N

- k _ » Gra:n‘Y!Verld.
labelled fertilizer nitrogen with wheal as non- kg haj
nodulating crop. Shoots of ILB-1814 (I ~=l, large ' Tel
seeded. improved jaba bean land race from Treatment Brda Hadya
Synaj yiclded 90 kg of symbiotically fixed nitro- Comrol 4% 1170
gen per hectare. This amounted 10 about 90° 50kg P O: ha 684 1749
of the total shoo! nitrogen. 60 kg K-O ha 566 1365

Inoculation 438 1042
Inoc. - P 715 1659
Inoc. - K 431 1233
Inoc. + P - K 747 1347
100kghN - P - K 847 1559
LSD (0.05) 196 8 464.9
CV(%)Y o 217 248
em water/depth interval
1 2 3 4 S 0 2 3 4 5 h 2 3 4 5 [3 2 3
U T T T T 1 r T T T 1 [ am— T T 1 r T
Is \ /" \
L \
\\. / \
\ ~ ‘
LTS 20/5 205 ‘\ s N 2073
N
15 L N\
o |,
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z 90 L TEy-277 I B-1816 \‘ 1B YRS S, Giant
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— To& [ 1
z 1
‘ 1
120 L \
1
|
135 ¢
150
165 .
isa L

Fig. 2. Soil moisture content in different soil layers (cm water 15 cm soil layer) at the stage of maximum recharge (solid
line) and at {hysiological maturity (hroken-line) of four faha bean genotypes gro..n at Tel Hadya (1380-81 season).
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Crossing 'entils in the field.

Lentii Improvement cific traits required for the different regions are
as follows:
Improved Lentil Cultivars

and Technology for Different e High altitude region: Cold tolerance for

winter planting and attributes to facilitate

Agro-ecological Situations harvesting (tall, erect, non-lodging growth
habit and both good pod retention and in-
The objectives of this project are to: dehiscence).

(1) Develop cultivars or genetic stocks with e Middle to low elevation areas in the Med-
appropriate phenology and high and stable iterranean region: high biological vyield,
yields for each of the three major agro-eco- tolerance to broomrape (Orobanche sp.)
logical regions of lentil produciion with main- and Sitona weevil, resistance to root rot/
tained improved cooking and nu:ritional quality wilt comple., and attributes to facilitate
and nitrogen fixing ability. The additional spe- harvesting.
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Table 9. Effect of different production practices on lentil {ILL 4401) yields

at Tel Hadya (1981).

Treatmen!
Norma! Jate of planting {ND)
- tarmer s method of planting (FMP)
Earl, date of piantng i1EDy - FMP
ED - FMP - Carnofuran
@ 15 %garhaC
ED - drill plantng (Dy

_ Yelditha)  Nodules 20 plans

_ Gan o staw - healthy  damaged
087 165 150 210
0.80 168 266 228
141 250 512 228
158 24 184 8
ED - C - D - 30kgP O:-haasTSP 213 339 575 13
LSD (0 05 041 058 157 160
CV o R} 9

Table 10. The mean effect of different production practices on lentil yields and nodule production in the on-farm-trials

grown at 13 locations in northern Syria (1980 81 season).

Total Straw
Treatment yield yield

Normal date of planting (ND)
- ‘armer s method of planting(FMP) 385 295
Ea'ly cate of planting(EDy - (FMP) 432 316
€C - FMP - Carbciuran(C) v 15kg ar ha 478 361
EC - C - dril planting (D) 190 362
EC - C-D - 50kghaP-O.as TSP 275 34h

Range  range of hghtest and he aviest seed yields across the 13 locations

of th: lop 1 to 15 cm layer was only 1.5 ppm.
No such resporise was obtained at any of the
locations in Jordan or at Kfardan in Lebanon
vhere available phosphorus was high. Avail-
able polassium status was high at all these lo-
cations and therefore no yield differences were
evident from the application of polassium. nocor-
lation with Rhizobiurn improved the perfermance
of lentit at Kamtha and Hisban in Jordan by a
small margin.

Under low phosphorus status. application of
phosphorus improved (ne frost tolerance of lentils
as judged by visual observations and as reflected
in yield data in a fertility inoculation trial and a
practice tvial (Table 9) at Tel Hadya.

ON-FARM fRIALS OF PRODUCTION PRAC-
TICES. The evaluation of such lentil practices
as shovm in Table 10 on farmers’ fields at 13

Nodute 20 plants

Seed  healtny _damaged
yield s range’ no % no %o
0499 100 - 200 100 150 100
115 116 57-204 19 9% 194 129
117 118 67168 307 154 68 45
128 129 88-558 259 130 77 51
129 130 75-323 248 124 85 56

locations in Aleppo province revealed that ad-
vancing the date of planting from the farmers’
conventional planting date resulted in a 16%
mean increase in seed yield. The application of
Carbofuran to control Sitona weevil damage to
nodules along with early planting resulted in a
22°~ mean increase in straw yield, but only an
1370 mean increase in seed yield. The latter
increase could be expected to be larger in the
zoserce of a late frost which severely affected
some trials. In spite of the relatively small mean
increases from these treatments, the range of
response given for seed yield across \he 13 lo-
cations (Table 10) indicates that the response
to individual treatments varied considerably be-
tween locations. Although total nodule production
was similar for all five practices, there was a
marked increase in the number of healthy nod-
ules in the practices that included Carbofuran.
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Table 11. A summary of the results of the lentii adaptation trial from selected locations.

Egynt

Maliaw: Debre Zet

Latitude ( N} 30 9
Photoperiod (h)' 104 122
Mean temp. ( Cy

Max — 24

Min —
Mean Yield (kg ha)

Test entries 1594 480

Local checks 2354 824
Mean time to {lower(days)

Test entries 92 69

Local checks 76 56

Etvoria

Country ang incation

Pawistan

: e Syna
Fasyasac ~ lslamabad el Hadya
kA 33 37

09 109 122
— 19 16
— 6 6
27 145 782
2854 78 792
— 138 100
— 121 98

‘Photoperiod was measured one week before the first flower. and included the twilight

peanod.

Temperatures are averaqges taken cver the month prior to flowering.

vars and different management practices at Tel
Hadya. The methods were hand harvesting, use
of scythe, tractor-mounted side mower, bean
blades. and both forage and combine harvesters.
The bean blade was the most promising method
and gave a high yield of both straw and grain.
The cutter-bar methods were most effective on
unlodged tall cultivars grown on rolled land.

Development of Wide
Adaptation in Lentils

Objectives of this project are to:

(1) Develop separate high yielding and
stable genetic stocks with wide adaptability
for each of the following lentil growing regions:
high altitude region. middle to low elevation
Mediterranean region. and southern latitude
region (Africa Asia).

(2) Study the physiological basis for wide
adaptation.

The lentil adaptation trial (LAT). which com-
prises cultivars from the main lentil growing areas
of the world. was started in 1979 and has re-
vealed differences in adaptation between these
cultivars and also similarities and dissimilarities

batween growing environments in different coun-
tries. Phenological data from these ftrials are
useful in defining different regions of adaptation
in lentils.

There is a discontinuity in the adaptation of
lentils in the northern hemisphere of the Old
World. Genntypes originating from West Asia
and South Europe are very late in flowering when
grown in South Asia at photoperiods of less than
11 hours: so much so that they produce few or
no pods because of the onset of adverse en-
vironmental conditions during their period of
reproductive growth (Table 11). The results from
the LAT further suggest that high temperatures
during the vegetative period can partly offset
the effect of short photoperiods in these latitudes.

Studies on the interaction between the photo-
period and ambient temperature and their effects
on the phenology of nine diverse genotypes of
lentil were carried out in the plastic house in
1980 81 using the same procedure as in 1979
80. Planting was done on January 1, 1981. and
the plants receiving natural day length and tem-
perature grew under increasing photoperiods
and low but increasing temperatures. The plants
receiving an extended day were grown under a
16-hour photoperiod. The results on days to first
flower bud, as an average of four to eight repli-
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Table 13. The effect of total seasonal moisture supply on the grain
yield of some diverse genotypes of lentils grown at Tel Hadya during
the 1980.81 season.

Genotype ILL Ongn M.
Vi 4401 Syna 1310
V2 793 Egypt 1121
Ve 1861 Sudar 882
V4 2501 India 936
V5 1877 Turkey 958
V6 4349 Russia 915
V7 101 Morocco 1186
V8 4100 Syna 1468
V9 1744 Ethiopia 775
V10 470 Syna 1066
V11 223 Iran 1466
V12 4354 Jordan 1108

SE -

",

M.
‘M.,

Vewngm

b M. Mean
1161 91 1161
89 1040 1003
812 88 86!
765 86 629
805 790 85
789 67 8L
1062 1185 1144
1081 1219 1266
475 18 559
1055 1006 1042
805 935 1069
§6 1000 1001
1312 23.6

adequéate moisture supply assured by supplementary irrigation.

reunfec conditions (345 mm of total m
300 mm lotal moisture.

oI1sture).
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Fig. 3. Relative yield of ientil genotypes as affected by moisture supply. (Grain yield on the left, total biological yield on

the right.)
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Development of Cultivars
and Genetic Stocks

SPRING TYPE. Approximately 300 crosses
were made. These included some crosses made
at the request of the Syrian, Turkish, and Egyp-
tian national programs. Most were: simple crosses
but a few back-crosses were made with [LC 482
and ILC 484. two high vyielding and widely
adapted cultivars, and {LC 3279--a tall genotype
with a high level of resistance to Ascochyta
blight.

Advanced breeding lines in the F., and F
generations were evaluated in the initial evalua-
tion yield trial using an augmented design. The
results indicaled that 203 out of 2490 lines at
Tel Hadya and 170 out of 2469 lines at Terbol
in Lebanon were significantly better than the
best check. A few lines performed betler than
the loca! check at both Tel Hadya and Terbol.
The best lines exceeded the local check by over
40%.

Two hundred and seven lines were tested in
replicated yield trials at Tel Hadya and Kfardan
(Table 14). Although oniy two lines at Tel Hadya
and eight at Kfardan yielded significantly better
than the check. 87 lines at Tel Hadya and 114
al Kfardan exceeded the check.

Lines supplicd through the international nur-
cories have been selncted by several national
programs for inclusion n on-farm or multi-location
trials. These include:

Syria: ILC 263

Egypt: iLC-480. -610. -673. -1919 and
-1922 (in the 1980-81 season)
(LC-249. -482, -1407, -2912 (in the
1981-82 season)

Pakistan: NEC 138-2. ICC 1772, ICC 5127

USA: ILC-237. -263. -1298

LARGE SEEDED TYPE. Twenly-iive crosses
were made with the aim of combining extra large
seeds (100 secd weight greater than 40 g) with
high yield and resistance to Ascochyta blight.
The number of progenies in F. F; and F. gen-

100

eralions sown during the spring were 212, 122,
and 243, respectively. Thirtv-four F, and 46 Fy
progenies were bulked for replicated yield trials
in the 1981--82 season.

A modified bulk method has been adopted for
the development of large seeded and Ascochyta
blight resistant cu'tivars. Sixteen large seeded
F, populations were sown in the Ascochyta blight
disease nursery during the winter season. Plants
susceptible to blight were rejected and the re-
maining plants were bulk harvested and seeds
larger than 40 g 100 seeds were sieved in the
laboratory. Forty-six lines were evaluated in ad-
vanced yield trials at Tel Hadya and Terbol and
another 69 lines were evalualed in preliminary
yield trials at Tel Hadya. Although 44 lines out-
yielded the Syrian local landrace, only three did
so significantly.

Table 14. Performance of new chickpea entries evaluated
in Tel Hadya and Kfarrdan‘q;{rring the 1980:81 season.

Mo ¢ Entries
No of entries exceeding Cv
Locaton nals lested check %)
Tel Hadya 9 207 87 139-28.3
Kiardan 8 7 md _1_2—7"3—175

QUALITY. The protein content of over 3000
garmplasm accessions and breeding lines was
analyzed using a Neotec FQA 51 analyzer. Pro-
tein content in germplasm accessions varied
from 16.0 10 24.8%. The cooking time test (tota!
time for 90°% of the sample to be cooked: T7'8
90) was cvaluated and the procedure stan-
dardized. TTS 90 ranged from 55 to 195 minutes.
Desi chickpea types were significantly shorter in
cooking time than katuli types. The same effect
was observed with seed size, the small types
being significantly shorter in cooking time than
the intermediate and large-seeded types. The
range of variability observed within the kabuti
types was from 65 i0 195 minutes in the 1981
crop year and 60 to 170 minutes in lines tested
from the 1980 harvest.





















Table 24. Dis!_ri‘burtionrqfr food_ ‘legume trrials‘and‘l_lurs_eries uyey_’(ivc seasons (197;7",81):

Totai No. of sels dsmbulgd

No of different trrmlsr

No. of countres

Chuck- Faba Chick-
peas Lentils heans peas Lentils
2 2 9 15 15
5 5 14 17 15
8 9 19 21 19
10 8 30 25 23
12 A 25 3 27

Faba Chick- Faba
Season beans peas Lentis Deans
197778 19 34 33 2
1978 79 67 o 81 5
1979 80 194 180 184 10
1980 81 197 246 224 "
1981 82 133 346 249 10

course rotation and can, therefore, replace “fal-
low" at least in situations where the rainfall does
not fail much below 300 mm.

International Cooperation

Objectives of this project are to

(1) Provide for the widespread dissemina-
tior >f:

o Elite Ines that could have potential as re-
leased cultivars in West Asia.

® A range of genetic stocks to other regions
for identificaton and utiization of the best
adapted stocks by national programs.

e Early generation segragating populations
for s 2lection under local conditicns.

e Matenial exhibiting special characteristics
for evaluation an testing under local con-
ditions.

(2) Characterize ine major environments in
which food lequmes are grown.

(3) Obtain information on the agronomic
factors which limit crop growth in different
regions.

DISTRIBUTION OF GENET!C MATETALS.
One way that ICARDA has attempted to strength-
en food legume research at the national level
has been the distribution of genctic material in
various types of trials to co-operators in many
countrics. The number of tnals distributed in five
seasons from 1977 15 given in Table 24 for the
three legume crops. The progressive mcrease in

the number of trials and the countries to which
they have been sent sugyesl an increased
awareness in the countries served bv ICARDA
of the future importance and past neglect of
legumes and the role 'CARDA can have in stimu-
lating and assisling 'egume research.

DIVERSIFICATION. Table 24 also shows a
progressive increase it the number of types of
trials available for distribution. This partly results
from the division of faba bean and lentil trials
into large and smail seeded categories. and more
recently the addition of large seeded kabuli chick-
pea trials. But this also reflects an increase in
the type of breeding and agronomy trials avail-
able. The bhreeding trials originally comprised
yield trials and screening nurseries. but now also
include segregating population and adaptation
trials. International agronomy trials were fiist
distributed in 1278. There are now three types of
trials available for cach crop: date of planting
and population. fertlity inoculation. and weed
control.

A recent analysis of three years data from
international yield trials conducted in the region
indicated that genotype x environment and geno-
type x year interactions may be expected to be
common phenomena. In spite of this it has heen
shown in the individual crop reports that geno-
types selected at Tel Hadya and Terbol have
performed well in countries in West Asia, where-
Aas success has generally been more limited out-
side this region. Accordingly, the cutrent breeding
policy of the Program is to attempt to select
genotypes that could have immediate potantial
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ease was tested on a loca: large seeded land
race thal was artificially iroculated. Fungicides
were spraved cvery 15 days. starting in carly
January and ending i early May. Dithane M-45,
difolatan. and trnimiltox treatments provided the
best control, followed by bravo-6F. topsin-M,
calikin, and bavistin. These chemicals provided
significantly better (p - 0.01) rust control than
other treatmaents,

ROOT ROT AND WILT COMPLEX. Root rot
will symptoms were present in 77° of faba bean
fields surveyed in 1877, Several pathogens have
heen suggested as causal agents. An attempt
weas made to investigate the rot wilt complex: at
Lattakia. Isoiaiions made from 50 root samples
from discased prants vielded predorminantly two
genera of fungi: Fusarnum sp. and Rhizoctoma
st These were confirmed by the Commonwealth
Mycological Institute to be Fusarium moniliforme
and Rhizoctomea solani: the former causing wilt
and the latter root rot.

STEM NEMATODE. A field survey on the
distribution and economic importance of stem
nematode. Ditylenchus dipsacr, on faba beans
i Syna was undertaken during March and June
1981, and 109 fields were examined: 45.9% of
the fietds were mfested with the nemalode. Signs
of nematode damage were seen most frequently
atorng the coast. Iess frequently benind the
coastal mountams, and were absent in the north-
castern part of Syna The measurement of the
lenagth of # nenatodes indicated that the "Gianl
Race” s predominant on faba beans m Syna
Ranunculius arvenss and Convolvulus arvenss
were two common weed spooes heavily infested
with the nematode and serving as alternate hosts.
Estimates i pot tnals of the cifect of the stage
of growth al which nematode infection occurred
rovealed that yvieid eduction was 207, when in-
ferrtion occurred right weeks after sowing. How-
ovor, when ane-weelk.old seodimgs wero infected
the yield reduction wias 857
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Lentils

The incidence of various diseases at 15 “on-
farm” locations in Aleppo Province was surveyed.
Major diseases were Ascochyta blight. downy
mildew. leaf spot, and root rot. Progress in the
development of root rot wit complex was fol-
lowed in the plot used for screering genotypes
for resistance to the complex. Disease incidence
inzreased through the scason and reached a
level of 73.4° before harvest. Sixteen isolates
werc made from the lower stem region of the
affected plants. Twelve of these isolates proved
pathologic in an inoculation test on lentils. The
fungus was identified as Fusarim oxysporum.

Chickpeas

A survey of the prevalence of diseases in on-
farm trials in Aleppo Province revealed that
Ascochyta blight (caused by Ascochyta rabiei)
and root rot were the major diseases on winter
chickoeas. Diseases of minor importance were
Alternaria, Cledosporium, anu Stemphylium.

ASCOCHYTA BLIGHT. For develeping arti-
ficial field epiphytotics of Ascochyta blight. plant
debris was compared with a suspension of spores
as a source of inoculum. The suspension of
spores was prepared from a pure culture of the
fungus and from fresily intected plants in the
field. When debris was used. tie disease de-
vlopment was slightly faster.

The tinal severily of Ascochyta blight was not
affected whether the whole plot or only the
spreader rows (appearing after every two or four
test rows) were inoculated. The disease spread
was fastest. however., when the whole plot was
inoculated. The spread also occurred faster when
cvery third row rather than cvery fifth row was
the spreader. The stage of plant growth at which
inoculation was done had no effect on the re-
action of the lines to Ascochyta blight.

Disease ratings of differert genotypes when
noculated with different isolates (Table 29) indi-
cate that there are varnations in virulence within



Table 29. Pathogenicity of different isolates of Ascochyta rabiei on resistant and

s__u__s_‘cvqpt‘ihle chickpea genotypes.

Disease rating on genotypes ILC

Isolate’ 184 190 195 202
A 7 5 5 1
B 7 v 5 3
C v 5 9 1
D 4 3 3 25

Isolate A was obtamed trom ILC 249, 8 from ILC 482, C lrom it

muxture of held coltections of A rabies
Diseasce ratng was on g ! to 9 scaie, |

chisease free, 9

25 20 2 %79 1929
7 7 5 3 9
7 7 5 3 9
7 B 3 3 9
4 3 25 o 2 - 9__

LC 195, and D was a

killed by chsease.

Table 30. Major insect pests found on faba beans in the Idleb, Tartous, Lattakia, and Homs regiors of

Syria on April 4, 1981.

Blazk bean Green

. . aphd - aphd  Thrps
°; of helds in- 84 6 154 692
fested
Mean %o of plans 675 - —
infested

the local population cf Ascochyta rabiel.

Studies on the control of Ascochyta blight with
fungicides reconfirmed that bravo-6F and di-
thane-M45 were effective in controlling the type-
4 sporulating lesions which appeared in Lattakia
on some resistant genotypes.

Insect Pest Resistance
and Control

Objectives of thesc studies are to:

(1) Survey the region to determine the major
and minor insect pest species of food legumes,
their distribution. life cycles and economic im-
portance.

(2} tdentify sources of resistance to major
pests, particularly aphids (faba beans). Sitona
weevil f{lentils). pod bhoter and leaf miner
{(chickpeas) and storage insects (all legumes).

(3) Develop alternative control measures if
economically ustified.

Sttona ~ Stemborer Apion Leal m.dge

aduts  addts  farvae  larvae o arvae
b5.2 765 539 231 231
80.0 90 29 50 -

(4) Study insect pollinators in faba beans
with a view to developing more effective meth-
ods of using insects for cross-pollination in thc
breeding program and develop more effeclive
methods of reducing cross-pollination under
field conditions.

Faba Beans

Thirteen faba bean growing areas in ldleb,
Tartous, Lattakia, and Homs governorates in
Syria were surveyed in 1981. The frequency and
mean percentage infestation of the major insect
pests are shown in Table 30.

BRUCHUS DENTIPES. Screening of 510
BPL lines from the 1980 crop (Tel Hadya). for
seed infestation by Bruchus dentipes adults,
showed that infestation of seeds ranged from 0
to 705 of the seeds. Preliminary results indicaled
that seed size and color may influence the infes-
tation. The least infestation was observed in
small and dark colored seeds.
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Table 1. A summary of the evaluation of medic observation rows grown at Tel Hadya in the

198081 season

Soecies
Medicago niqidula
Medicago acuieata
Mec'cago truncatula
Medicage wrbinata
Medicago rotata
Medicago norana
Medicag » polymorha
Medicago murex
Medicago blanchiana
Medicago scutellata
Medicago hittoralis
Medicago radiata
Medicann censtricta
Mecic=go rugosa
TOTAL

Selections as °. of

Range of n.ean

Nu. No. accessions no. 01 ACCLSSIONS selection score of the
accessions sefected for each speries selecled accessions
184 61 332 3350
29 4 138 33-37
34 2 59 33-33
18 7 389 33-37
43 13 302 3.3-40
6 3 50.0 3340
5 0 -
4 1 25.0 3.3
4 1 25.0 33
3 1 333 3.3
4 0 - -
4 0 —
4 2 50.0 33
1 0 e
343 95 —
Mean Selection Score of Control 3.3 (M. nqudula).  "Selection scora: 1 poor; 5 very good.

Tahle 2. Dry matter (DM) and seed yields of selected jines of medics from a microplot
',[if’,,',g"‘—‘w" at Tel Hadya (1980 81).

Species Selact -~
M rigidula control
M.ngidula 1559
M.rigiduta 1531
M.ngidula 1542
M.ngidula 1561
M.ngidu. a 1584
M.rigidula 1547
M.rigidula 1535
M.rigidula 1569
M.rigidula 1852
M.rigidula 1546
M.constricta 1620
M.rigidula 1555
M.rigidula 1563
M.rigidula 1534
M.rigidula 1549
M.constricta 1622
M.rigidula 1556
M.rigidula 1566
M.rigidula 1524
M.noeana 1639
M rigidula 1533
M.rigidula 1553
M.rigidula 1562
LSD (0.05)

ivg ha)
3240
11726
10342
10175
10051
9744
9681
9542
9259
9197
8971
8840
10297
9815
9641
9430
9405
9346
9175
9080
8991
8922
E711
8537

‘Selection numbers 1559 to 1546 are elite lines.

OM yeld

Rank

29

~N D = O -

8
10
14
15
15
21

3

6

9
"
12
13
16
17
18
20
22
23

Seed yield
*Controf (kg hay Rank *:Controf
100.0 1505 2 100
1423 1302 15 85
1255 1176 23 77
1235 1408 4 92
122.0 1332 14 87
118.2 1345 12 88
1175 1363 10 89
1158 1208 20 79
1124 1182 22 7
1116 1383 6 90
108 9 1546 13 87
1073 1168 24 76
1249 1013 48 66
119.1 775 68 51
117.0 623 86 4
114.4 540 83 42
1141 1041 43 68
1134 60¢ 89 4C
1m3 792 66 52
110.2 1164 25 76
109.1 606 91 40
108.3 1070 37 70
1057 651 80 42
1042 735 75 48
505
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Table 24. Dry matter yields and their rank of some barley tines grown in pure staud and in
mixture with legumes.

Barley pure stand legume forage
ace. o ikg hay Rank yreld tka ha)
50 9899 6 7995
52 9164 8 9133
4 10501 3 10112
9 10047 5 9132
71 9751 7 9350
46 10234 4 9427
157 6377 10 6395
146 8981 G 7859
49 10558 2 10784
144 11001 1 9890

LSD (0.05 1969 1786

Boarioy

Total battay -

Barley compo-

nent in
mixture % of
Rank (kg ha) Rank total yield
8 7372 8 92
6 8374 7 92
2 9557 ? 95
7 8405 ) 92
5 8709 5 93
4 8712 4 92
10 5317 10 83
9 6982 9 89
1 10417 1 97
3 9337 3 94
1697

Table 25. Dry matter yields and their rank of some triticale lines grown in pure stand

and in mixture with legumes.

Triticale

I pgali
N Total tnticale comp. in %o of
Tnticale stang - lequme forage mixture lotal
acC 1. kg na Rank yield (kg ha) Rank (kg ha) Rank yleld
332 10309 1 8725 4 7944 4 91
RIE! 9672 3 10225 1 9439 1 92
719 8610 6 7997 6 7197 6 90
246 9157 5 7649 7 7042 7 92
0689 10216 2 8910 3 8249 2 93
724 6867 9 7378 8 6303 8 85
310 8075 7 9070 2 8225 3 9
287 9524 4 8364 5 7528 5 90
665 6769 10 6352 10 5350 10 84
680 6885 8 6839 9 5958 9 87
LLSD 10 05 1621 1698 1644

Marginal Land Improvement

Margimal fands (or non-arable lands) are o

Grossiy

under-utilized

land

resource

m the

ICARDA region. Decades of overgrazing have
led 1o severe erosion and to a dramatc dechine

m productivity

The objective of this project. now i s pre-
hmimary stages, is to evaluate possibilitios for the

mprovement of margimal lands located in the
higher ramfali areas (350 mm annual ramfalt o

more). Introduction of perennial species is one
of these possibilities. This,. however. needs the
identification of adapted species. Therefore, the
cmphasis at this stage is on improvement through
agronomic technic 1es.

A replicated tnal was established on November
17,1980, on a very shallow and stony soil. The
tnal included the follow neg five treatments

(1) Control nalive pasture.
(2) Furrowing (furrows 10cm deep at 50cm
cistance).
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Evaluating medics in grazing tnals.

Npfharecovery < 34Nt 3639 3964
kg/ha vraced - h46 St H6R
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Fig. 12. Effect of cereal-leyume seeding rates on hay
production following early grazing treatment.

twice early in the season followed by final har-
vest. Corresponding values for triticale were 87%
and 76% (Table 27).

It is interesting to note that early harvesting
treatments improved the total dry matter produc-
tion in 5 out of 16 lines of barley (Table 28).

Germplasm Collection,
Maintenance and Seed
Multiplication

H is essential to 1nanipulate and exploit broad-
based genetic diversity 1o develop productive
pastures and forage species with cold tolerance,
disease, and insecl resistance, and other desir-

able agronomic characteristics. Therefore, the
objectives of this project are to:

® Enfarge the pasture and forage germplasm

139






"', VT Ty, AL it
o e T e

‘“ﬂﬁr ; “ux K \-. ) D T ‘,‘* ;

‘l' "

T LR

e

Demonstranon of harvesting a cereal’lequme mlxture for hay production in an off-station trial.

Off-station Activities

Off-station testing is carried oul each year in
collaboration with the national research program
of the Ministry of Agriculture and Agrarian Re-
form in Syria and at ICARDA’s sub-station site
at Terbol in Lebanon. The aim of these activi-
ties is to compiie information and gain knowledge
on the performance and suitability of different
forage crops identificd at ICARDA's Tel Hadya
research station Other activities are also con-
ducted with the aim of alerting farmers in Syna
o the new practices of growing forage for hay
production and the establishment of annual pas-
tures as an integral part of crop rotation. The
latter activities in 1981 included growing and
managing forage crop mixtures on farmers’ fields
and demonstrations of machinery for hay making.

Research activities were carried out in Syria

during 1981 at three localions: Kamishly (450
mm averaqge annual rainfall), Salamieh (250 mm
average rainfall), and Hama (400 mm average
rainfall).

Triticale Evaluation

Ten lines of forage barley and 10 of forage
triticale were grown in pure stand and in mixture
with four legumes (Vicia saliva, Vicia dasycarpa,
Pisum sativum and Lathyrus sativus) at Kamishly
and Salamieh research stations, as well as at
Tel Hadya. The objectives, treatments, and ex-
perimental design were the same as those de-
scribed in the agronomic studies section for Tel
Hadya.

In general, the most productive barleys in pure
stand were also very productive in mixtures
(Table 30). The least productive lines (146 and
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Tahle 30. Rankings' of dry matter yields of some barfey lines grown in pure stand and in

mixture with legumes at three locations.

Barkey Tel Hadya Salamieh o - vaarimshrly o
acc Pure M- B Pure Mix- B Pure Mix- B
no stand ture Comp stand ture Comp. stand lure Comp.
50 6 8 8 5 3 3 3 6 5
52 8 6 7 10 8 8 4 3 7
4 3 2 2 6 5 5 8 7 6
9 5 7 6 7 4 4 5 5 4
A 7 5 5 4 6 7 9 8 8
46 4 4 4 1 2 2 2 2 2
157 10 10 10 9 10 10 7 10 10
146 9 9 9 8 9 9 10 9 9
49 2 1 1 3 i 1 6 1 1
143 1 3 3 2 7 6 1 4 3
‘1 highest yicid, 10 lowest yield.
‘Barley cemponent in nuxture.
157) in pure stand were consistently the least "e
productive in mixtures al all three sites. The
triticale lines behaved in a simitar manner, al- 7T
though more genotype-environment interactions b
wore observed with tnticale than with barley. Y : /
. 5
Yoobp 7
EVALUATION OF MEDICS AND SUB- -
TERRANEAN CLOVER. fFour Austrahan medic 2ok Z

cultivars  (Jemalong.,  Cyprus. Harbinger  and
Snathy and one sub-terranean clover (Glare) were
studied at Kanushly, Salamieh, and Hama re-
search stations. At each location the five le-
gumes were fertiized with 60 kg PO, ha in a
randomized complote block design. Dry matter
yield and seed producton were assessed at the
end of the season by harvesting quadrats of size
1 mx 1w each plot

The best crop estabishment was observed for
Snall medic at ail three lozations. The highest
dry mattes yield of 12t ha was recorded at Hama
(Fig 13y tegh dry matter yields of betwoeen 7
and 10t ha were obtamed with all medic culti-
vars at Kamushly  Sceed production was highest
with Snaill medic at Salamieh and Hama, and
with Snail and Cyprus at Kanushly iFig. 14)

Results sugqgest that annual legumes such as
medic cultivars, which are suitable for pasture,
cian be successfully established o many loca-
tions in Syna.
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Fig. 13. Dry matter yield of four Australian medic cultivars
and a sub-terranean clover (Clere) grown at three sites
in Syria (1980 81).

A preliminary evaluation of 514 lines of medic
was carried out in 1981 at Terbol, Lebanon. The
malenal was ptanted in single rows, 5 min length.
Smgle plant selections and row selections were
made on these lines based on the overall plant
performance such as establishment, vigor, dis-
easc rosistance, and seed yield (Table 31).
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(Photo on previous page: The Ambassador of the Netherlands Government in Syria (right) speaks
at the “Key Figures Symposium on Seed Production” at ICARDA.)
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TRAINING AND COMMUNICATIONS

Training

'\uring the year, 43 agricultural research workers from various national programs in devel-
% oping countries completed training at ICARDA. Practical, as well as theoretical training,

was provided in a wide range of subjects.

FOOD LEGUME. Training at Aleppo was
given to six research fellows from Ethiopia,
China, Syna. Chile, and India during 1981. They
visited the center for periods ranging from three
weeks to nine months, worked jointly with the
legume scientists, conducted research, and be-
came familiar with the various ICARDA activities.
The training was aimed at improving the techni-
cal skills of these research workers and building
links between them and the ICARDA scientists.

As part of the food legume training efforts, an
in-country training course was held in January
1981 at the Hudeiba Research Station in north-
ern Sudan. This was a part of the ICARDA'IFAD
Nile Valley Faba Bean Project. The three-week
course was attented by 14 technicians from the
national food legume programs in Egypl and
Sudan. Field oriented instruction, which dom-
inated the course, was given by Egyptian and
Sudanese scientists. This was complemented by
background classroom lectures whenever re-
quired. ICARDA scientists and training stalff
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The Training Program involves practical field instruction
as well as classroom lectures and laboratery work.

played only a catalytic role through the coordi-
nation of activities and the supply of educational
materials. It was run with the close involvement
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