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Foreword

Through the active work of the Iraqi scientists and extension
agents in the Iraqi National Program for the past few years, results have
affirmed that cereal and legume production can be improved profitably
by adopting improved technologies such as improved cultivars and
fertilizer application. In addition, production can be improved by
introducing forage legumes for grazing in rotation with barley.

To address these issues, a workshop on technology transfer in the
area of cereals and legumes production was jointly sponsored by the
Iraqi National Program and ICARDA.

The workshop focused on the various aspects of cereals and
legumes production which involved topics ranging from breeding and
genetics to cultural practices to technology transfer and socio -
economics. These topics were covered by papers presented by scientists
from a number of Iraqi scientific institutions as well as from ICARDA
and one scientist from Tunisia.

The workshop proved to be a successful gathering among the
scientists who exchanged ideas and discussed various aspects of
agricultural research and extension. The workshop further demonstrated
the need to adopt an integrated approach to the task of technology
transfer and application and the importance of recruiting the skills of
multidisciplinary teams of plant breeders, ammal production specialists,
$0Ci0 - economists and extension workers.

The workshop was a good opportunity to strengthen the
interaction between scientists from various institutions on the one hand
and between the Iraqi National Program and ICARDA on the other
hand. These valuable contacts should be continued.

Dr. A.H. Mohamed
IPA Agricultural Research Center
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Introduction

In 1989 the Mashreq Project was initiated with the participation of
three countries : Iraq, Jordan and Syria. The project aimed at improving
the production of barley, forage and sheep to meet the large demands of
feed and red meat.

Since the beginning of the Mashreq Project, Iraqi researchers and
extension workers have been involved actively in conduciing the various
activities of the project. These activities included on - farm researcher -
managed trials and on - farm demonstrations in addirion to on - station
back - up research. Monitoring studies are being carried out to determine
the farmer's acceptance of the new technologies and their effectiveness
at the farmer level.

The researchers as well as the technicians, extension agents and
farmers have all benefitted by acquiring additional experiences and
knowledge particularly in the field of technology transfer and adoption.
This is one of the most important aspects of the project. Here in Iraq,
scientists have developed a number of technologies which were ready to
be transfered to farmers fields. The adoption of a given technology by
the farmers requires experienced and knowledgeable team so as to reach
satisfied results quickly and efficiently. Scientists, technicians and
extenston agents have achieved good results in this area.

For this reason it was decided to organize this workshop to
present and discuss results reached by Iraqi scientists.

Further, this workshop was a good opportunity for scientists from
the Iraqi National Program and ICARDA to review and discuss
collaboration between the Iragi National Program and ICARDA and to
tackle common research problems.

Dr. A, Al Shamma
The Organizing Commitiee
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STRATEGIES IN VARIETIES DEVELOPMENT AND
VARIETIES ADOPTION

S.CECCARELLI
International Center for Agricultural Research in the Dry Areas
(ICARDA)
P.0O.Box 5466, Aleppo, Syria

Abstract :

Breeders often blame farmers for lack of adoption of improved
varieties, particularly in low yielding marginal environments. As a
result, the impact of breeding in these environments has been elusive.
The paper postulates that the use of breeding strategies developed for,
and successfully applied, in favorable environments may be the main
reason for the lack of breeding progress in low yielding environments.
Very little breeding work has actually been done in low yielding envi-
ronments, although the theory of correlated responses to selection indi-
cates that selection conducted in good environments or in well-managed
experiment stations is not expected to be very efficient when genotype
by environment interactions of a cross-over type exist. Therefore, culti-
vars developed through such a strategy, are superior only in conditions
which are not too different from those of the experiment station. They
will not be adopted because they are not superior under farmers' condi-
tions. If the target environment is below the cross-over point, selection
has to be conducted in the target environment. Although more difficuit,
but expected to exploit genetic differences which will be expressed also
under farmers’ conditions, and therefore increase the probability of
adoption.

Introduction

The adoption of new culuvars depends on many factors. Some of
these factors are under the breeders control. The most obvious are the
selection criteria, the type of germplasm used, the breeding method
employed, and the genetic structure (hybrid, population, pure line, mix-
ture) of the cultivar produced.



In this paper I will discuss one aspect of breeding which may
affect adoption, even when the choices of the factors listed above are
correct. This is the choice of the selection environment in relation to the
target environment. This aspect is one of the most controversial in plant
breeding and it is still largely unresolved. All breeders agree that for tar-
get environments which are high yielding, selection has to be conducted
under high yielding conditions. The controvesy arises when the target
environment is a low yielding environment. A low yielding environment
is defined as an environment where for climatic and / or socioeconomic
reasons, espected yield of a given crop are low and high yields are an
exception. Barley in the dry areas (Zone C) of syria i1s a good example
(Figure 1). In this environment mean yields of barley are round 1.2 t/ha,
yields above 3 t/ha occur, on average, 9% of the time (about once every
10 years). Interestingly enough it is for these environments that plant
breeding has been the least effective. Some plant breeders believe that an
environment which allows the greatest expression of yield potential is
the optimum selection environment regardless of the characteristics of
the target environment (Frey, 1964, Fasoulas,1973,Braun et al. 1992).
This is because heritability, and hence response to selection, is expected
to be higher in environments which are optimum, or near optimum, for
plant growth, These breeders will recommend that in a breeding pro-
gram for a low yielding environment such as the one described in Fig.
1, selection has to be conducted in an environment which is either natu-
rally favorable, or which is made favorable by use of irrigation, ferti-
lizer, weed control, etc.

Many breeders from countries where crop yields are low, have
been trained to follow such a strategy, and this explains that most of the
selection is done in well managed experiment stations that have little in
common with the reality of farmers fields. Other breeders believe that
the optimum environment for selection is the one which is the most simi-
lar to the target environment (Donald, 1962, Hinson and Hanson, 1962,
Ceccarelli, 1987, Simmonds, 1991, Ceccarelli gt al., 1992). The argu-
ments they use are based on the theory of correlated response to selec-
tion developed by Falconer it 1960.
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Fig. (1) Frequancy distribution of barley yields in dry areas of Syria (less than 250-
300 mm annual rainfull),

The theory of correelated response to selection

We indicate with X a low yielding environment,with Y a high
yielding environment, and with A an hypothetical trait that we want to
improve in environment X, We can select in environment X aiming at a
direct respone to selection (R ), or we can select in environment Y (indi-
rect selection) aiming at a correlated response to selection in X
(CR,).The issue of the optimum environment for selection can be dis-
cussed in term of efficiency of indirect selection in Y versus direct selec-
tion in X. This is given by:

CR /R =r;hy/hy
were 1 is the genetic correlation coefficient between A and Ay, hy and
h_are the square roots of heritabilities of A in the two environments
(Falconer,1981).

When hy=h_, the maximum value of CR /R _is 1 when r=1.
Therefore ,when heritabilities are the same selection will always be more



effective because the genetic correlation coefficient will always be less
than one. With low genetic correlation coefficients (0.1-0.2), h, must be
at least 5 to 10 times higher than h_for CR_ to be greater than R_. There-
fore, heritability alone 1s not sufficient to determine the optimum selec-
tion environment. Moreover, when 1, is negative the magnitudes of hy
and h_ are irrelevant.

Further theoretical developments confirmed the theoretical expec-
tations of Falconer. With specific refrence to selection in stress and non-
stress environments, Rosielle and Hamblin (1981) showed that selection
for tolerance to stress will reduce yields in non-stress environment and
also reduce the average yield in stress and non-sress environment. Sim-
monds (1991), using numerical simulation, concluded that selection for
low yielding environments must be conducted in low yielding environ-
ments; that using selection environments with intermediat yield levels is
ineffective; and that alternating selection cycles in low and high yielding
environments (shuttle breeding), is also ineffective a conclusion reached
earlier by Patel gt. at. (1987). Similarly, Smith et. at,(1990) concluded
that selection under low input conditions is essential if significant yield
gains for such conditions are to be achieved.

Therefore theory is very much straightforward: respons to selec-
tion is maximized when selection is conducted in the environment where

the future varieties will be grown.

Heritability in low yielding environments

The most common justification for conducting selection in opti-
mum environments, regardless of the nature of the target environment,
is the lower heritability found in low yielding environments.

The theory of correlated responses to selection shows that not
only heritability, but also the genetic correlation coefficient has to be
considered before deciding which is the optimum environment for selec-
tion. However, even if we want to consider heritability alone, the exper-
imental evidence that heritability in low yielding conditions is lower than
in high yielding conditions is far from unanimous (Table 1).



Table (1) Heritability estimaics of grain yicld at low- and high yield levels in different

crops.
Crop High Low Reference
Cocksfool .89 .50 Breese, 1969
Timothy .66 61 Rognli, 1987
Maize 52 71 Sclmani and Wassom, 1993
Wheat .78 .32 Allen ¢t al., 1978
Soybeans .56 31 Alecnct al., 1978
Barley 47 54 Alegn et al., 1978
Oats .56 63 Alcen gg al., 1978
Flax 4 56 Alcen gt al., 1978
Barley .65 .66 Weltzien & Fischbeck,1990
Oats 38 52 Johnson and Frey, 1967
Oats .07 32 Atlin and Frey, 1990
Wheat .89 74 Pfeiffer, 1988
Wheat 25 .03 Roy and Murty, 1970
Wheat .33 .68 Pederson and Rathjen, 1981
Barley A7 68 Singh and Ceccarelli, in press
Qats 45 A2 Frey, 1964

Of particular interest are the data of Pederson and Rathjen (1981)
(Table 2), which suggest a high degree of independence between yield
tevels and magnitude of heritability (r = - .034).

Table (2) Heritability estimates in wheat. The data are the more extremcs values from

a sct of 31 wrials conducted in 9 locations over 5 years (Pederson and Rathjen, 1981.)

Grain yield (i/ha) Heritability
4.96 38
3.67 A1
3.20 00
1.04 .64
.68 41
0.59 .00
0.58 43




Our experience with barley (Singh and Ceccarelli, in press) also
suggests there is no relationship between yield level and magnitude of
heritability. Therefore the conclusion that heritability in low yielding
environments is lower than in high yiclding environments is not sup-
ported by experimental evidence.

The magnitude of heritability is atfected by the type of genetic
material. We suspect that the genetic material used in those studies
where heritability in low yielding environments was lower than in high
yielding environments was selected in high yieldmg environments and
then tested in low yielding environments. If this material is poorly
adapted to low yielding conditions, a low estimate of heritability would
be a consequence of the poor adaptation rather than an attribute of the
environment.

Genotype x Environment Interaction of Cross Over Type

The theory of correlated response to selection is supported by 2
large body of experimental evidence which indicates that, when different
genotypes of a-given crop are evaluated in a sufficiently wide range of
environments, a cross-over type of G x E mteractlon is very common
(Fig. 2).
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Examples of cross-over type of G x E interaction can be found in
the literature in a range of crops and environments, and for various
stresses: Breese (1969) in cocksfoot, Simmonds (1984) in sugarcane,
Arboleda-Rivera and Compton (1974), Hildebrand (1984) and Loffler
etal. (1986) in maize, Lawn (1988) in chickpea, Ceccarelli (1989) in
barley, Virk and Mangat (1991) in pear] millet, and Shannon and Fran-
cois (1978) in muskmelon in relation to salt tolerance.

In barléy the evidence comes from different sources. First, we
compared the performance of barley genotypes in the lowest and in the
highest yielding testing sites for eight cropping seasons (Table 3). The
table gives for the lowest (LYE) and highest yielding (HYE) sites, the
average vield of all lines, yield of.the best 5% of the lines selected in low
yielding sites (G, ). and yield of the best 5% of the lines selected in high
yielding (G, ) sites. The average yield of the HYE sites (4.14 t/ha) was
almost four times that of the LYE sites (1.07 v/ha).

Table 3. Grain yield (i/ha) in low and high yielding sitcs of the top 5% of the barley
lines selected for grain yield either in low yielding (LYE) or high yielding (HYE)
sites (maodified from Ceccarelli et al., 1992).

Testing sitec Top lines in LYE Top lines in HYE
Year LYE HYE G, Gy Gy G,y
1985 0.74 3.49 1.28 0.78 3.34 4.21
1986 1.14 4.01 1.94 1.34 414 497
1987 0.67 2.67 L.02 0.65 2.74 3.61
1988 2.91 4.42 4.20 3.38 4.67 6.10
1989 0.69 5.82 1.29 .66 4.87 7.81
1990 0.47 3.35 0.79 0.43 3.07 4.12
1991 1.05 4.74 1.69 0.95 4,71 6.07
1992 .90 4.63 1.31 1.03 4.80 579
Means 1.07 4.14 1.69 1.15 4.04 5.34

In LYE sites the lines which had the highest yields in high yield-
ing conditions had yields similar to the population mean and, on aver-
age, yielded 39% less than the lines which had been selected as high
yielding in stress condtions. In HYE sites the situation was reversed.

11



Lines which were high yielding under stress conditions had similar
yields to the population mean and, on average were 24% lower yielding
than the lines selected as high yielding in non-stress environments.

The trade-off between high yield potential in favorable conditions
and high yield in low yielding conditions is still present when genotypes
with identical flowering dates and very similar early leaf area growth are
compared (Hamblin, 1992). Therefore, indirect selection (in the absence
of stress to improve yield in the presence of stress ) will be less effective
than direct selection (in the presence of stress).

The choice of the selection environment aftects the choice of
germplasm to be introduced in a breeding program. In low yielding
environments, local barley landraces outyield non-landrace material
(Table 4). However, in high yielding environments the reverse 1s true.
The data suggest that repeated cycles of selection in a given type of envi-
ronment will reduce the frequency of lines specifically adapted to other
environments (Ceccarellt and Grando, 1991b).

Table 4. Grain vield (kg/ha) under stress (YS) and grain yield under non-stress (YNS)
of Barley breeding lines classified according to the germplasm type.

a b C
Type of N YS YNS
germplasm

Yield  Range Yield Range

Non-landraces 155 488 0-893 3901 2310-4981
Landraces 77 788 486-1076 3413 2398-4610
Best check 717 4147
Number of entrics '

Average of two stress sites
Average of three non-stress sites
pure lines obtained by pure line selection within landraces

o 0 o

Tables 3 and 4 indicate that correlated selection differentials in low
yielding conditions for selections made in high yielding conditions are
either negative or low. However, these differentials are only useful in
predicting correlated responses to selection if the genetic correlation

12



coefficient is known (Falconer, 1981). Estimates of genetic correlation
coefficients between grain yield measured in low and high yielding sites
were obtained from 58 pairs of yield trials in four cropping seasons
(Ceccarelli et al., 1992). Among the 58 estimates of 1, 27 were negative
(Table 5). Of the 31 positive values, only 8 were greater than 0.4 and 6
of those were associated with low average yields in the highest yielding
sites (ranging between 1812 and 3180 kg/ha). These yields are at or
around the value where, in barley, a cross-over between genotypes with
specific adaptation to different environments often occurs (Fig.4). In
only one case was 4 positive 1, associated with heritabilities estimates in
the two environments, such that the CRx/Rx ratio was greater than 1. In
this case the pair of wrials had the smallest difference between LYE (618
kg/ha) and HYE (1812 kg/ha) environments found among all 58 com-
parisons.

Table 5. Range of genetic correlation coefficients between yield measured in a low

“yielding and in a high yielding site and the ratio betwecn correlated and direct response
10 selection (CR/R) in a total of 58 trials conducted in four cropping seasons. {modi-
fied from Ceccarelli e1 al., 1992).

Year ncgative 0-2 2-4 4-6  6-8  8-1.0 CR/R>1
1986-87 6 1 4 2 2 2 1
1988-89 i3 2 0
1989-90 5 7 2 0
1990-91 3 4 2 2 1 0
Total 27 14 8 4 2 2 1

When the values of genetic correlation coefficient are considered
in relation to the yield levels of the two environments used, it seems that
high grain yield in high-yielding conditions and high grain yield in low-
vielding conditions are under the control of different sets of alleles at
most of the several loci that presumably control grain yield. The few
estimates of genetic correlation coefficients available in the literature
(Atlin & Frey, 1989, 1990; Ud-Din etal., 1992) agree with those
reported here.

13



Ceccarelli and Grando (1991 a) compared the stability across envi-
ronments of the 10 genotypes with the highest grain yield under low
yielding conditions and the 10 genotypes with the highest grain yield
under high yielding conditions. The comparison was repeated twice,
using two independent groups of 332 and 234 lines,respectively. The
stability of the genotypes within each group was evaluated by linear
regression analysis (Finlay and Wilkinson, 1963) and by the descriptive
method of Francis and Kannenberg (1978) based on the rclationship
between mean and coefficient of variation.

The regression analysis produced a typical cross-over type of G x
E interaction.In both groups the genotypes selected in poor conditions
had a significantly lower slope and a lower coefficient of variation than
the genotypes selected in good conditions (Table 6).

Table 6. Grain yield (kg/ha), linear regression coefficients (b) and coefficient of varia-
tion (C.V.} of barley lines selected for high grain vicld in high (HY) and tow (1Y)
yielding environments within two groups of 332 and 234 barley lines, respectively
(modified from Ceccarelli and Grando, 1991a).

Selection Environment Grain Yield b C.V.
BY LY

Group 1 (n=332) .
HY 5420 522 1.13 0.72
LY 4505 1186 0.82 0.54
Group 2 (n = 234)

HY 6354 389 1.26 0.63
LY 4786 930 0.87 0.90

There were no differences between the selection groups when the
environmental means were near the cross-over point. This suggests that
sites with intermediate levels of stress are unlikely to be useful for selec-
tion.

This indicates that, as a general phenomenon, genotypes selected
under optimum growing conditions do not perform well under poor
growing conditions, and vice-versa. In the presence of a cross-over of
G x E interaction, the plant breeder faces a dilemma in selecting the right
genotypes for every environment.

14



Hildebrand (1990) and Stroup et al. ( 1993) have presented similar
concepts by discussing negative and positive interpretation of G x E
interaction (Fig.3).

GENOTYPIC YIELDS (t/ha)

1.0 2.0 3 4 5
ENVIRONMENTAL YIELDS (t/ha)

GENOTYPIC YIELDS (t/ha)

0 1 : i
1.0 2.0 3 a 5

ENVIRONMENTAL YIELDS (t/ha)

Fig. (3) Negative (a) and positive (b) interprctation of G x E interaction (Stroup et
al., 1993)
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The negative interpretation of G x E interaction (Figure 3a) implies
that, in the presence of three hypothetical cultivars (A,B,C) with the
same overall mean yield and the same deviations from regression, culti-
var B is selected because it is more widely adapted according to Finlay
and Wilkinson (1963) as indicated by the value of the regression coeffi-
cient. Cultivar A is discarded because 1t performs poorly in poor envi-
ronments, and cultivar C is discarded because it is unable to exploit
high-yielding environments. In practice, since most of the selection
work is traditionally conducted either in favorable environments or
under the well managed conditions of experiment stations (Simmonds
and Talbot, 1992}, cultivar A is also frequently selected on the assump-
tion that its high yield potential will have a carry-over effect in low yield-
ing environments. The positive interpretation (Figure 3b) recognizes the
importance of specific adaptation and leads to the selection of cultivar A
for good environments and of cultivar C for poor environments.

The presence of a cross-over G x E interaction has often been
neglected by conducting selection and testing only above the cross-over
point, and particularly in well managed experiments stations. Figure 4
shows that conditions in which selection 1s conducted in experiment sta-
tions could be above the hypothetical cross-over point in relation to the
conditions in farmers fields. This might explain why in most countries

-the identification of superior cultivars in experiment stations is seldom
accompanied by large scate adoption.

The barley yield data from experiment stations in a number of
countries (Table 7) are much higher than the average yield in farmers
fields.

It is interesting that in the trials indicated in Table 7, the average
number of lines outyielding the national check in each trial was 8 and
10, in the Low and High Rainfall Trials, respectively. But, very few
barley varieties have been released for low yielding conditions, and,
with few exceptions, those which have been released have not been
adopted. In the case of exceptions (Tunisia and Lebanon) the adoption
has taken place in the better environments which are presumably those
more similar to the conditions of experiment stations. A point of particu-
lar interest in Table 7 is that the national average yields and the trials

16



average yields lie, in most cases, at opposite sites of the point in which
we often found a cross over in barley (Ceccarelli,1989; Ceccarelli and
Grando, 1991 a).

Table 7. Average grain yield (kg/ha) of the ICARDA Regional Yield Trials for low-and
high-rainfali arcas (1985-1991) and nationat average yield in a number of countries,

Country Avcrage yield (kg/ha) in cxp. siations National average
Low Rainlall Trials High Rainfall Trials yield (kg/ha)

Algeria 2993 4168 862
Afghanistan 1563 3462 1070
China 5349 3890 2836
Cyprus 3160 4804 1948
Egypt 2798 3855 2698
Ethiopia 1690 3042 1131

Iin 2782 3597 1143
Irag 945 819 741
Jordan 2294 2820 684
Lebanon 2319 2828 1884
Libya 1465 2886 59
Morgco 2926 3715 1140
Pakistan © 1897 2275 772

S. Arabia GO0 4280 3887
Syria 3417 3367 716
Tunisia 3261 3883 735
Turkey 2077 3635 2043

The analysis of the adoption process (or more often of the lack of
adoption) usually does not consider factors associated with the breeding
process itself. We postulate that by conducting selection and testing
under realistic conditions, the number of lines outyielding the cultivars
presently grown by farmers will be probably less. However, the prob-
abtlity that those lines will maintain their superiority under farmers field
conditions will be considerably higher and this, in turn, may increase the
probability of adoption.



Some recent experience in Syria seems to indicate that this is
indeed the case. Pure lines selected from landraces were identified in an
experimeh( site without fertilizer, irrigation and weed control. When
these lines were tested by farmers on areas ranging from 2 to 5 ha, yield
increases of up to 25% were observed.
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Fig. (4) Hypothetical G x E interaction of cross-over type between experiment
stations and farmers fields

Conclusions

Breeding for low yielding environments has traditionally consisted
of either iesting germplasm developed for other environments, or select-
ing under favorable conditions. This is based on the assumption that it is
‘not possible to detect and use genetic differences at low yield levels and
there is carry-over effect of high yield potential in favorable environ-
ments. Very little breeding work for low yielding environments includes
selection of parents and segregation populations in environments climati-
cally and agronomically similar to farmers conditions.

18



Training scientists from developing countries, where improving
agricultural production in low yielding conditions is more urgent, has
been based on breeding methods and philosophies used in favorable
conditions. As a consequence of this training, in most developing coun-
tries experiment stations are concentrated in the most favorable environ-
ments. Those which are in low yielding environments are managed
according to "recommended” agronomic practices and yields levels are
miuch higher than in farmers tields.

Both theory and experimental data show that this type of breeding
has a low probability of success in low yielding conditions because of G
x E interactions. In practice the adoption of new cultivar in low yielding
environments has been negligible (Byerlee and Husain, 1993).

This paper shows that for a typical crop of low yielding environ-
ments such as barley, it is possible to exploit genetic differences under
farmers conditions, improving yield without additional inputs, and thus
increasing the probability of adoption.
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NATURE OF TOLERANCE TO CONTINUOUS CLIPPING
AMONG THREE IRAQI FODDER BARLEY LAND RACES
AND SOME OF THEIR EXTRACTS

AM. AL-Shamma B.A. AL-Rawi  M.J.Abdulrahman
IPA Agriculture Research Center P.O. Box 39094
Baghdad-Iraq

Abstract

Barley (H. vulgare) is commonly used for dual purposes or direct
fodder crop in the central irrigated plains of Iraq. For climatical reasons,
barley is considered to be the only crop farmers-sheep or cattle owners
rely on for green fodder supplies in winter and early spring in these
plains. However, most recommended barley varieties for these plains do
not lend themselves or tolerate continued clipping or grazing.

This stuedy was conducted with the aim of identifying a cultigen
(s) of barley that could tolerate up to four rounds of continued grazing or
clipping when canopy reaches 30-36 ¢m. in height for each clipping
practice.

Three Iraqi land races of barley namely; "262-Base", "263-Base”
and "264-Base" along with, nine of their extracts were compared with
"Numar" (Sole grain producing barley variety), Line "IPA 99" (dual
purpose barley line) and L. Kut (A mixture of "Numar” and "Arivate"
barley varieties). Comparisons were run in two experiments arrange as
split plot in a randomized complete block design with three replications
in the 1991-1992 and 1992-1993 seasons. Throughout these two sea-
sons, maximum conditions were maintained regarding to fertilizer and
irrigation, '

Clipping was practiced when stands were at 30-36 cm. in height
whereas stubble was maintained at 2 cm. above soil line. Plots were
clipped once, twice, three times and four times (total green forage
returns were calculated from these practices). Plots were then left for
final regrowth for grain production. All entries were evaluated for green
fodder productivity and their degree of tolerance to clipping after the dif-
ferent clipping treatments.
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In both seasons results showed that entry "264-Base"” was out-
standing in its performance as a fodder barley in the irrigated central
plains of Iraq. This is indicated by its tolerance to continued clipping and
its higher accumulated returns of green fodder after four rounds of con-
secutive clippings as the production amounted to an average of 39.565
tons/ha over both seasons of study.

Introduction

There 1s general consensus among field crops specialists that of
temperate zone small grain crops; cultivated barley (H. vulgare L.) is the
most tolerant when subjected to repeated close clipping or actual live-
stock or sheep grazing. This attribute 1s of particular importance in
regions where climatic conditions of winter season and early spring are
conducive for vigorous and continued growth for such a crop. The
region of the irrigated central plains of Iraq is one of those (Anonymous,
1987).

Table 1: Average monthly day-night temperature in celceus, Baghdad,
Iraq over 40) years.

Month Day Night Month Day Night
January 16.1 4.2 July 435 253
February 18.6 6.1 August 435 4.7
March 223 92 September 397 21.0
April 28.9 4.6 October 333 16.2
May 357 19.8 November 24.5 10.3
June 40.9 23.5 December 17.7 5.1

Also, it has been demonstrated that tolerance to clipping or grazing
in barley is varietal characteristic with climate and management practices
through the growing period play additional important role, (Washko
1947, Hubbard and Harper 1949. Crowder 1954, Gardner and Rogers
1956, Morey 1961, Dumply et al. 1982, Al-Rawi et al. 1989 and Al-
Rawi and Al-Shamma 1991). However the above cited references are
concerned with tolerance to two consecutive clippings or actual grazing
at most with the second clipping or grazing practice is carried out shortly
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before the onset of jointing. After which stand is then left for grain pro-
duction. The amount of grain recovered at harvest is the only criterion
used for the definition of tolerance to clipping or grazing in small grain
Crops. :

However, as early as 1986, our attention was brought to the exis-
tence of some kinds of barley under cultivation, a long the upper
Euphrates River basin-Iraq with a claim that such barley could tolerate
up to four rounds of continuous grazing when stand height is at 28-36
cm. and still show a degree of tolerance to such severe processes of
grazing throughout the growing season. Designation of materials and
sites of collection are described elsewhere in this paper.

This study presents results of two experiments conducted in the
1991-1992 and 1992-1993 seasons in which three land races along with
nine of their extracted lines and three check cultivars were subjected to
four consecutive clippings throghout their growing season with the
objective of studying the performance of these entries and the nature of
their tolerance to continued close clipping through studying total green
forage yield,-the after-math biomass production and total grain yield
after clipping. The aim is to try to recommend an entry suitable for con-
tinuous grazing in the central irrigated phains of Iraq.

Materials and Methods
_ Three land races designated as 262-Base, 263-Base and 264-
Base, were collected in the summer of 1986 from Radwaneih region (38
km. S.W. of Baghdad-Iraq), Faluja region (65 km. W. of Baghdad),
-and Heit regton (160 km. N.W. Baghdad), respectively. Farmers-sheep
owners of these areas use such land races for direct and continuous
sheep grazing from December to the end of March or after March. Also
nine of their extracts (namely, 262-89 and 262-S14-1 of 262-Base, and
263-84, 263-522, 263-S24 of 263-Base and 264-510, 264-S16 and
264-S20 of 264-Base) were selected after being tested for their ability to
tolerate four continued clipping at sheep level pasture cut (2-3 cm. above
soil line). All above entries were included in the study along with
"Numar" a spring type-early-erect variety still under production in the
central irrigated plains of Iraq, "IPA99" a facultative semiprostrate type
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with mid-season heading date. The IPA99 previously was recommended
as dual purpose barley (Al-Rawi et al., 1989 and Al-Rawi and Al-
Shamma, 1991). And Local Kut (L.Kut), is another collection from the
Kut province a long the Tigris River basin (180 km. S.E. of Baghdad)
with a claim that it tolerates continued grazing. The experimental proce-
dure was as follows : Two field experiments were conducted in the
1991-1992 and 1992-1993 seasons at the Fudalia experiment station of
the IPA Agriculture Research Centre-Baghdad, Iraq. The soil is silty
clay with pH 7.9, average Ec of soil extract was 3.2 m.mohs and mean
organic matter of about 0.68%. Both experiments were of a split plot
arrangement in a complete randomized block design replicated three
times. The base populations, their related extracts and the check varieties
in addition to L. Kut were entered as main treatments. Clipping practices
namely (a) treament-one clipping, (b) treament-two consecutive clip-
pings, (c) treatment-three consecutive clippings and (d) treatment-four
consecutive clippings, were the subplot treatments. The experin.ental
unit, the subplot consisted of three, four meter long rows spaced at 30
cm. apart. Seeding rate was 140 kg/ha. The experiments were seeded in
Nov.26, 1991 and Nov.28, 1992, respectively. Fertilizer in the form of
N; P; K (18:18:18) was applied at seeding date at a rate of 700 kg/ha.
Urea (45% N) was broadcasted at a rate, of 200 kg/ha. after each round
of clipping. Unclipped subplots recieved same amount of urea. Clipping
was carried out when stand height ranged between 30-36 cm. (Perry and
Chapman, 1974) on extended leaf basis especially for the (a) and (b)
treatments as most entries are of the semiprostrate growth habit. Stubble
was maintained at 2 to 3 cm. above soil line. An ordinary hand sickle
was the tool with which foilage removal was done. Border rows were
also clipped to neutralize the effect of shading and competition. Clipping
dates for the 1991-1992 season were Jan. 27, Feb. 25, March 10 and
March 24, 1992 whereas they were on Feb. 6, Feb. 24, March 7 and
March 20, 1993 for the 1992-1993 season. Green forage yield, total
after-math biomass and grain yield were extrapolated and expressed in
tons per hectare based on total yield recovered from each subplot (0.9 x
4 m. dimensions). Analyses of variance and statistical tests were carried
out following procedures set by Steel and Torrie (1960).
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Results and Discussion _

Data on green forage yield for the fifteen entries included in this
study for the 1991-1992 and 1992-1993 seasons are presented in Table
(2). In the 1991-1992 season, entries differed markedly but not signifi-
cantly (P>0.05) in their average performance for green forage produc-
tion. They ranged between 17.25 tons/ha. for entry 263.524 to 23.25
tons/ha. for entry 262-Base with an overall average of 20.09 tons.ha.
However, 262-Base and its extract 262-89 and 264-Base and its extract
264-520 could be singled out for their overall better performance

Table 2: Effect of different clipping treatments, (one clipping (a) two
clippings (b) three clippings (C?an four clippings (d) on green forage
yield in tons/ha. of three land races, nine of their extracts and three
varieties of barley for 1991-1992 and 1992-1993 seasons, Fudalia,
Baghdad, Iraq.

1991-1992 Season 1992-1993 Season
Clipping treatments Clipping treatments
Entry a b c d Average a b < d Average

Once “Pwige 3Times 4Times |pedfomiance) Once FTwice 3Times 4Times fperformance
262-Base |6.75{23.17]26.01 { 29.50 23.25 | 9.15]18.34]28.96 |37.06 23.38
262-59 7.61|17.45]24.00 | 40.70 22.44 1 9.11]19.54|30.05 ]38.02 24.18
262.514-1]|5.66| 14.88121.74 | 35.67 19.49 8.72 117.91]27.38 {35.17 22.30
263-Base |5.55]15.15[19.93 | 34.67 18.82 ]11.03]21.08]30.94 |37.87 25.23
263-54 7.87|18.83]23.82 | 25.50 19.01 |11.05]|21.61}30.58 | 38.47 25.43
263.813 |6.19]16.56|22.82 | 36.94 20.63 |12.41]22.06)30.27 [37.70 25.61
263-822 |5.19)17.44)21.24 | 30.64 18.63 |11.46]20.65/29.67 [41.50 25.82
263-524 |5.49[(14.14}19.18 § 30.18 17.25 |12.27}22.73]32.31 { 41.08 27.10
264-Base |7.43[17.70] 24.48 | 39.00 2215 |11.92]23.17]34.03 | 40.13 27.31
264-810 }5.77]16.10[21.18 { 33.95 19.25 |[10.42}20.54)30.62 | 41.87 25.86
264-516 |5.69]14.65]22.39 | 38.23 20.24 T7.79|15.94]2591 |33.68 20.83
264-$20 |7.28] 16.88]23.38 { 38.00 21.39 | 7.07 | 15.88] 26.38 | 35.68 21.25
LKut 7.35]21.46|23.201 20.50 12.18 22.02]24.47|141.47 [ 41.17 24.96
Numar 8.37] 20.0 |21.80 ] 28.45 19.66 |13.64]|20.15]26.07 13285 23.18
1PAYY 6.28] 16.30120.69 | 30.05 18.58 |11.92]22.66/32.28 }139.91 26.69

Avcrage |6.57]17.41]22.39| 34.10 - 10.68]20.29£29.33 138.14
L.5.D.5% for entrics = 4,134  L.§S.D.5% for enlries = {1535
L.5.D.5% for cuts = 1387 L.$.D.5% for cuts = 0.234
L.5.D.5% for cuts within entries = 3.396  L.5.D.5% for cuts within entries=0.937
L.5.D.5% for wreatment = 4038 L.S.D.5% for treatment = 0.453
combinalions. _ combinations.

28



and efficiency in green forage production as they averaged 23.25,
22.44, 22.15 and 21.39 tons/ha., respectively. Other entries such as
263-Base and its corresponding extracts, L. Kut, Numar and IPA 99
line were not as efficient in their average performance. To shed some
light on the factors that contributed to the presence or lack of efficiency it
is important here to compare results of d treatment for all entries. It is
apparent that there ts significant statistical differences (P<.05) among the
d treatment results. Entries 262-59, 264-Base, 264-S16 and 264-S20
out performed all others in their total green forage production for this
treatment as they averaged 40.70, 39.00, 38.23 and 38.00 tons/ha.
respectively. However, the rest of entries gave significantly lower green
forage yield for this particular treatment. Apart ffrom entry 262-Base, in
general a low performance of the four consecutive clipping treatment had
contributed to lower entry performance and vise versa. As for the 1992-
1993 results, there were again statistical differences (P<.05) amongst
the fifteen entries. Green forage production for the entries ranged from
20.83 to 27.31 tons/ha. with a mean of 24.61 tons/ha. Ten entries have
exceeded the average performance of the entries. However, entry 263-
S24 and 264-Base outperformed all others as they averaged 27.10 and
27.31 tons/ba. respectively. It could be added that entry 262-89 and
264-Base have repeated their performance in total green forage produc-
tion in (d) treatment with marked regularity over both seasons. It is
apparent that 1992-1993 season was more favorable for continuous and
tast growth than the 1991-1992 season. Averages over all entries for the
a, b, ¢ and d clipping treatments testifiy to such an assertion. As they
were 6.57, 17.41, 22.39 and 34.10 wons/ha for the 1991-1992 season
whereas the same above treatments averaged 10.68, 20.29, 29.33 and
38.14 tons/ha, respectively. For this, true differences between entries at
the sub plot treatments level were more or less obsecured in 1992-1993
season. A case in point is the performance of Numar an erect-spring
type sole grain producer variety and IPAS9 semiprostrate and recom-
mended dual purpose barley line. These two entries have behaved true to
their documented old performance in 1991-1992 season, however dif-
ferences among these two entries were eliminated in 1992-1993 season
for the one cut (a) treatment” and two consecutive cuts (b) treatment”,
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respectively (Al-Rawi et al. 1989),

It is apparent that entries have responded dlfferently to clipping
treatments particularly at the three or four consecutive clippings. Since
these entries were under maximum conditions fertilizer and irrigation
Morris and Gardner (1958), Burton and Prine (1958) and Morey
(1961), then the differences in their response could be attributed to the
nature and rate of depletion of the reserved carbohydrates which
explained tolerance to continuous clipping in western wheatgrass
(Agropyron simithii) Everson (1966) and failure of tolerance to clipping
in basin wildrye (Elymus cinerus) Perry and Chapman (1974). How-
ever, other explanations of tolerance to clipping suggested by Crowder
(1974), Morey (1961), Thakur and Shands (1974), Gardner and Rogers
(1965) and Al-Rawi et al. (1989) are limited to the two consecutive clip-
ping treatments thus they do not suit explaining results of an experiment
such as this.

Data on averages of biomass and grain yield at no clipping and
after clipping treatments tor the 1991-1992 season are presented in Table
(3) section A and section B respectively.

~As is shown in Table (3-A) entries were almost similar in their,
"averaged-over clipping treatments”, biomass yield for the 1991-1992
season. The biomass average yield for all entries ranged from 10.66 to
13.12 tons/ha with a mean of 11.86 tons/ha. For (d) treatment the after-
math biomass yield for all entries did not differ significantly (P>.05)
from each other. However, entries that produced highest biomass were
IPA99, Numar, L.Kut, 262-Base, 263-S4, 263-§22, 264-Base and
264-520 as their yield exceeded the (d) treatment mean (6.90 tons/ha).

Data on average grain vield for the 1991-1992 season are pre-
sented in Table (3-section B). In respect to this parameter, entries
showed grouping; in that 262-Base, 263-Base, 264-Base and their cor-
responding extracts averaged 3.5 tons/ha with a range of 3.10 to 3.10 to
3.80 tons/ha of grain yield. Conversly, L. Kut, Numar and IPA99 aver-
aged 4.560 tons/ha with a range of 4.08 to 5.07 tons/ha of grain yield.
This group significantly (P<.05) out yielded the land races and their
extracts. This result is not unexpected for, Numar as a sole grain pro-
ducer barley as is L. Kut since it appeared to be a mixture of Arivat and
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Table (3): Effect of different clipping treatments, (no clipping, one clip-
ping a, two clippings b, three clippings ¢ and four clippings d) on total
biomass section A and grain yield section B in Tons/ha. of three land
races, nine of their extracts and three varieties of barley for 1991-1992
season Fudalia, Baghdad, Iraq.

A- Biomass yicld B- Grain yicid
1991-1992 Season 1991-1992 Season
Clipping treatmenits Avcrage Clipping treatments Average
Entry a b c d | Perfor- a b} C d | Perfor-

No. Once lwice 3Times 4Timed mance| No. Once Twice 3Times 4Timesq mance
262-Base [18.10]13.93J11.44| 7.58 ) 7.62 | 11.73 )| 5.75] 4.02]| 4.08) 2.64} 2.62 | 3.82
262-89 16.83|13.7509.57{ 9.52 § 5.38 1 11.01]4.70] 3.48] 2.45] 298| 1.88] 3.10
262-514-1113.6 |14.15(10.09] 9.42 | 6.02 ] 10.66] 4.63] 4.67] 3.50} 3.63 ]| 2.48 3.80
263-Base [19.59]114.00]19.98 | 9.09 | 6.88 ]| 1191 | 5.62] 3.63] 3.01} 2.78 ] 2.35| 3.48
263-54 19.09)11.98]10.28] 9.74 [ 8.12 | 11.84 | 5.04] 2.84] 2.82| 2.88] 2.84| 3.36
263.813 19.68[13.60[10.06] 10.16] 561 | 11.82] 5.58] 3.48] 2.82}13.29]| 1.771 3.39
263-822 17.9516379.12 ] 8.04f 6.91 | 11.68)5.63] 5.23] 3.02) 2.53 ] 2.541 3.79
263-524 |18 42014.73)11.35] 825} 53921 11.73]5.63] 437] 3.541 2691991 3.64
264-Base |18.90]14.02010.57] 9.92 | 7.35 | 12.15] 5.34] 3.58} 3.21] 2.89 ] 2.51 3.51

2

3

2

264-310 H6.75]114.40[9.06 | 831 ] 5.74 | 10.85]5.15| 3.91 61271 1.91 ] 3.26
264-516 [18.15|15.35[12.05f 9.48 | 6.124 12.23] 5.38] 3.83 68] 3.04 2231 3.63
264-820 [18.75{14.89010.23}110.50| 7.55 1 12.38 ] 4.53] 3.717 86| 3.26 ] 2.48| 3.3%8
LK 19.97116.47}8.03 1 9.23 | 7.50| 12.24| 6.66| 5.76| 2.74| 2.85{ 2.39 | 4.08
Nurnar 18.99117.07]9.55 1 B.o6 | 8.23 | 12.50] 7.64] 6.37| 3.42]| 2.87| 2.89 | 4.64
IPAGY 19.64|18.05011.44] 7.93 | 8.53 | 13.12| 7.01] 6.65] 4.58] 3.40| 3.71 | 5.07
Average [1B.29114.85110.19] 9.06 ] 6.90| 11.861 5.62| 4.37] 3.23]| 2.96 ]| 2.44

L.5.D.5% for entries = 2.056  L.S.D.5% for entries = {1.§11
L.5.D.5% for cuts = (3]0 L.S.D.5% for cuts = 0.380
L.S.D.3% for cuts within eniries = 3.137 L.5.0.5% for cuts within entries=1.470
L.5.D.5% for treatment = 3494 L.S.D.S5% lor treatment = 1.547
combinations. combinations.

Numar barley varieties, whereas IPA99 is a newly recommended line of
barley for sole grain production or for dual purpose uses. Al-Rawi et al.
(1989) and Al-Rawi and Al-Shamma (1991).

It is also most impoftant to compare the (d) treatment effects on
total grain yield for all entries. Genotypes and Land races and their
extracts showed varied degrees of response to this treatment, however,
entries 262-Base, 262-514-1 263-S4, 263-822, 264-Base, 264-520,
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Numar and IPA9Y grain yield have surpassed mean (d) treatment of
2.44 tons/ha as their corresponding grain yield for such (a) treatment
were 2.62, 2.48, 2.84, 2.54, 2.51, 2.51, 2.48, 2.89 and 3.71 tons/ha.,
respectively. However, for Numar and [PA99 there was pronouned
increase in grain yield at the (d) treatment, in return, there was sharp
singnificant, reduction in green forage production at this treatment. Such
results show the inverse and unbalanced relationship between green for-
age yield and grain yield for these two genotypes.

Data on total biomass and grain yield at the no clipping and a, b, ¢
and d clipping treatments for 1992-1993 season are presented in Table
(4) sections A and B respectively.

For the biomass data Table (4-A), entries differed significantly
(P<.05) in their averaged-over cuts biomass production in the 1992-
1993 season. However, 262-Base, 263-Base, 264-Base, and thetr
related extracts yielded between 8.85 to 10.53 tons/ha. Whereas L. Kut,
Numar and IPA99 were the lowest producers as they averaged 7.91,
8.22 and 8.50 tons/ha., respectively. Such results are significantly less
than those of the local land races or their extracts. Results of the d treat-
ment effect showed significant differences (P<.05). The aftermath bio-
mass production at this treatment has ranged from zero for Numar barley
variety to 7.54 tons/ha for extract 264-S10. The negative effect of d
treatment is more felt on L. Kut, Numar and IPA9% than on 262-Base,
263-Base, 264-Base, and their corresponding extracts except for 262-
S14-1 and 263-524 as these two entries with L.Kut, Numar and IPA99
yielded below the d treatment mean,

A comparison between results of d treatment effect on biomass
production in 1991-1992 and 1992-1993 seasons shows that there is a
recognized stability of performance in 262-Base, 263-Base, 264-Base,
and most of their extracts. Conversaly, there 1s a sharp fluctuation in the
recorded results of L.Kut, Numar-and IPA99. There is an indication
here that these entries are more affected by season changes.

Data of grain yield for 1992-1993 season are presented in Table
(4-B). Statistical tests indicated that there was significant differences
among entries mean performance. Grain yield averages for 262-Base,
263-Base, 264-Base and their related extracts have approximated or -
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gave slightly higher grain yield than the over all entries mean: 2.21
tons/ha. Whereas L.Kut, Numar and IPA99 yielded below the 2.21
tons/ha. The decline in grain yield for these three entries is very much a
function of (c) and (d) clipping treatments. Other entries were affected
but slightly-by these two treatments. In fact most tolerant entries were
262-Base, 264-Base, and most of their extracts.

Table 4: Effect of different clipping treatments, (no clipping, one clip-
ping a, two clippings b, three clippings ¢ and four ¢lippings d) on total
biomass section A and grain yield section B in Tons/ha. of three land
races, nine of their exiracts and three varieties of barley for 1992-1993
season Fudalia, Baghdad, Iraq.

A- Biomass yicld B- Grain yicld
1992-1993 Season 1992-1993 Season
Clipping treatments Average Clipping treatments Average
Entry a b ¢ d Perfor- a b ¢ d | Perfor-

No. Ownce Twice 3Times 4Times] manec| No. Once Twice 3Times 4Timey mance
262-3ase [15.82111.99]18.14 1 8.52 ] 679 ] 11171 4.07] 2.60) 1.85] 1.74 ] 1.02] 2.56
262-59 14971 9.9698.21 ] 7.10[ 53.83 | 9.21 | 4.31] 2.84] 2.05| 1.40) 1.20| 2.36
262-512-117.07113.0119.58 | 7.82 | 5.19 | 10,530 4.9 3.08| 2.20] 1.70] Q.98 2.59
263-Rase 113.70] 9.7318.09 | 6.2 | 5.44| 863 | 4.16/ 2.51| 1.32] 1.27 [ 0.89 | 2.03
263-54 1588|969 831 7.73] 6.95] 9.71 | 4:06) 2.02] L.76]| 1.23§ 0.94 | 2.00
263513 {1543 9.963%8.14 ) 758 ) 7.04) .61 1 8.21) 2.66] 2.05] 1.46 1 0.7 2.22
263-522 [15.90[11.73}v.00| 7.09 | 6.87 | 10.12] 5.05{ 3.47| 2.12{ 1.52 ] 1.1% | 2.67

1

i

1

1

263-524 16.83]10.968.32 | 6.92 [ 3.48 | ¢.30 |4.79] 2.69| 1.95} 1.20| 0.55| 2.24
264-Base [16.99]10.64|8.24 | 8.21 | 6.86 | 10.19| 3.79] 2.24| 1.97] 1.40| .36 2.15
264-510 [15.11|11.42|8.50| 7.04 | 7.54 ) 9.92 {4.34; 3.22| 1.59| 1.537 | 0.95] 2.33
264-816 14141104817 89 | 6.87 527 8.93 [ 4.2s] 298] 1.47 69 ) 1.0471 2.17
264-820 [i3.55]11.38|6.68 | 6.56 | 6.10| 8.85 | 3.67] 2.74] t.93] 1.5t | 112} 2.19
L.Kut 16.7219.36 6,75 | 6.04 | &.71 7.91 | 4.24] 2.10) 1.24 | 0.83 ]| 048] 1.78
Numar 16.20110.43|8.18 | 6.31 1 0.00 | 8.22 | 5.57] 2.29| 1.19] 0.52 ] 0.00]| 1.91
IPA99 12.77111.09{7.15 1 7.10 | 4.40 ) 650 13,831 2901 1.61 ] 0.96 | 0.6 1.9¥

Average 15.411t0.76l8.08 ) 7741 5.20 4.35F 2.63) 1.761 1.33 ] 0.87
L.5.10.5% for entrics = (479  L.8.D.5% [or entrics = 0478
L.8.D.5% for cuts = (1233 L.S.D.53% for culs = {),234
L.5.D.5% for culs within entrics = (L,903  L.5.D.5% for cuts within ¢ntries=0.906
"L.8.D.5% for treatment = 0.947 LS.D.5% for treatment = 0.949
combinations. combinations,

From the data presented and discussed in this study; it 1s apparent
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that genotypes, local land races and their derived lines have responded
differently to clipping treatments both within season of study or over
either seasons. L.Kut, Numar and IPA99 have varied in their responses
over seasons of study in respect to their green forage production or in
their tolerance to their green forage production or in their tolerance to
clipping which is measured by grain yield recovered after the ¢ and d
clipping treatments. To be more explicit, in 1991-1992 these entries
have shown a solid tolerance to clipping but with higher loss in green
forage production for the ¢ and d treatments. Whereas they lost tolerance
to clipping in the more conductive climate and environmental conditions
of 1992-1993 season. Results obtained on Numar and and TPA99 are in
agreement with earlier studies of Al-Rawi et al. (1989) and Al-Rawi and
Al-Shamma (1991) where it has been proven that Numar, the early,
erect spring type barley cultivar does not tolerate two consecutive clip-
pings whereas IPA99 tolerates only two consecutive cuts.

As for 262-Base, 263-Base, 264-Base and most of their extracts
they seem to be tolerating continuous clipping (up to four rounds of clip-
pings) with varying degrees.

Based on the three parameters discussed in this study which were
green forage yield, aftermath biomass and grain yield it seems that 264-
Base followed by extract 262-89 are most productive and most tolerant
to four consecutive clippings through the growing season and under the
prevailing climatic conditions of the 1991-1992 and 1992-1993 seasons.
A note of support on the physiological and developmental activities of
small grain crops in the irrigated centeral plains of Iraq is found in
results reported by Bokhart and Singh (1974) who asserted that total
non-structural carbohydrates (TNC) was highest in the shoot, crown
and roots of westerm wheatgrass (Agropyron smithii) at 24/13°C day-
night temperature and regrowth after foilage removal was best at or
slightly above 13/7°C day-night temperature. Eagles (1971) reported that
net assimilation rate (NAR) and leaf arca ratio and their dependent
parameter, the relative growth rate (RGR) are function of short days-8
hours or a little more of photoperiod and temperature as higher rate of
leaveés growth were found in short days with 20°C temperature in
(Dactylis glomerata). Cotterell and Dale (1986) demonstrated that barley
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plants grown under 8 h. photoperiod initiated many more spikelets but
did so at a lower rate than at 16 h. photoperiod. Whereas Kirby (1973)
reported that apex development and spikelets numbers were reduced for
uniculm mutant of "Proctor” barley grown at 26°C versus 17°C and 6°C
and that apex abnormalities were ferquent at 26°C. Dale and Wilson
(1978) reported that more spikelets were formed at high versus low lev-
els of nitrogen in two or six rowed barley cultivars. Frank et al. (1992)
in a study on the effect of temperature and nitrogen fertilization on ker-
nels number that is spikelets development in Bowman a two-row barley
and Azure, a six row barley reported that kernel numbers/ spike for both
cultivars were highest at 18°C and there was significant ferulizer x tem-
perature interaction for Azure variety at 18°C and nitrogen level of 200
kg/ha. Al-Shamma et al. (1989) suggested that longer duration of shoot
apex development could be counted as a criterion for tolerance to clip-
ping in barley.

From the above presented argument it is suggested that tempera-
ture most suitable for unhampered growth and development for barley
does prevail in the central irrigated plains of Iraq. (Table 1) Moreover,
photoperiod from emergence to heading of barley 1n this region ranges
from about 10h/d during November to 12h/d at March 21 st. with almost
90% shiney days. Such range and continuation of photoperiod come
closer to the recommended periods for ideal physiological and develop-
mental activities. Nitrogen fertilizer was applied at the acceptable rate as
irrigation was carried out to supply around 550 mm. of water during the
growing season. Following these lines of argument it could be con-
cluded that tolerance to clipping at sheep level cut in 264-Base and to a
lesser degree in 262-89 is related to the pooled genetic makeup of 264-
Base or to the genetic makeup of 262-59. Apprarently such genetic con-
stitutions interacted positively with both temperature, photoperiods and
management practices to show and inhance this kind of tolerance. It is
suggested that these fodder barley land races are the end product of both
natural and directional selection. They are leafy, facultative, of semi-
prostrate growth habit coupled with slow apical meristem development
as some of them headed at or after 130 days from date of emer-
gence.
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Over the both seasons of the study 264-Base was outstanding in
its performance and for this it is to be recommended as a fodder barley
for the irrigated central plains of Iraq.
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NEW SOURCE OF RESISTANCE FOR SCALD IN BARLEY

L H. Avva. M. N. Mouhi A K. Al-Taie, §.M. Nimir
Agric. Biol. Res. Cent. Plant Protect. Res. Station,
Baghdad, Iraq. : Ninevah, Iraq.
Abstract

Seventeen cultivars and mutants of barley have been evaluated to
scald disease incited by Rhynchosporium secalis, under the environmen-
tal conditions of Baghdad and Ninevah for 1986, 1987 and 1988.

Artificial inoculations. were carried out in Baghdad l:;y spraying
field grown plants with aqueous suspension of spores (2x 10" spores/mi)
at flowering stage. In Ninevah, plants were left for natural infection.
The disease severity was calculated at maturation stage.

Results indicated that Na-20 mutant was highly resistant to scald,
whereas other cyltivars and mutants showed variable reactions.

Introduction

Scald disease of barley by Rhynchosporium secalis (Oud.) Davis
is a destructive disease especially in the north of Iraq (2).

Yield losses caused by the disease has not been previously sti-
mated in Iraq. However, in severe infection great yield loss is due to
reduce kernel weight number of kernels per spike and number of spike
per plant (12). The use of resistance cultivars is the most effective means
of disease control in barley (9-10, 12-15).

Resistance to scald disease has been registered in number of lines
and cultivars of barley. Much of this resistance is controlled by a single
dominant gene (12-15), so that transfer of resistance is quite practical
through conventional breeding.

This study, was carried out to evaluate 17 barley cultivars and
mutants to scald incidence under Baghdad and Ninevah conditions. In
order to identify a new source of resistance in barley to scald disease
may be discovered.

40



Materials and Methods

Seven exotic and local cultivars obtained from Directorate General
of Applied Research, Abu-Ghraib and Ninevah, were used in this work.
Ten other induced mutants (1) of barley in o and F10 generations were
kindly supplied by Dr. F. Al-Khalisy, Agricultural and Biological
Research Centre, Baghdad.

Three isolates of R.secalis obtained from infected barley leaves
collected from different regions of Irag were employed in this study
(Fig.1) .

Isolation of R.secalis was made by modification of previously
reported technique (7). Leaves with well developed scald lesions were
cut imo 1 cm pieces, surface sterilized in 70% ethanol and placed on 1%
tap water agar media at 16”C under continuous light. After 2-5 days the
ussue pieces were removed and the ager surface underneath the lisions
were removed and placed in test tube with 2-3 ml of distilled water,
broken up with a sterilized glass rod, and shaked vigorously. Five drops
of suspension were placed on Lima bean agar medium. After 2 weeks of
incubation at 16°C, single spore colonies of R.secalis were developed.

Artificial inoculation were carried out at Baghdad only, by spray-
ing an aqueous suspension (2x 10’ spores/ml) of spores on field grown
plants at flowering stage. Control plants were sprayed with distillated
water only. About 300 plants for each cultivar or mutant were inocu-
lated. Disease severity was calculated in a similar way of Coeloni (8) at
maturation stage as follow :

0 = no visible symptoms: | = small lesions confined to the leaf

tips and margins (25% of leaf area infected) ; 2 = somewhat larger

lesions on leaf tips margins and sheaths (50% of leaf area

infected) ; 3 = larger lesions covering most of the leaf blade (75%

of leaf area infected) ; 4 = total collapse of the leaf, with no dis-

crete lesions within the wilted area (100% of leaf area infected).

Under Ninevah conditions, the plants were left for natural infec-

tion. The surface of leaf area infected by R. secalis was determined

according to assessment key of James (11). The agricultural prac-
tices were applied according to Iragi Agricultural Ministry recomr-

mendation (3).
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Results and Discussion

From a large number of samples collected on different regions,
five isolates of R.secalis were derived, out of which 3 isolates were
found to be highly virulent on Numar cultivar (Fig.1). The colour of
colonies hyaline or light grey, the shape of conidia cylindric to ovate and
growth rate on lima bean agar media at 16°C, were used as major criteria
for identification.

Fig. (1) : Three isolates of R. secalis on L.ima bean agar medium after 3
weeks
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Symptoms of scald were observed in the field about one week
after inoculation. The disease was easily recognized by distinctive
lesions on leaves (Fig.2), sheaths and glumes (Fig.3).Infection was first
evident as dark, pale grey or bluish grey lesions, later the lesions
assumed a water soaked appearance. As the infection advances, the cen-
tres of lesions dry out and bleach to become light grey, tan on white,
with dark brown edges. The same symptoms observed on plants cuiti-
vated at Ninevah under natural infection.

Fig. (2) : Symptoms of scald on barley leaves after artificial infection in
the field.

e S - oA ".‘ z . 3 1
B e e g AT, P Y e =
e
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Fig. (3) : Symptoms of scald on glumes of barley artificially infected by
R. secalis in the field.
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The symptoms obtained in this study, were identical to those
described earlier by different workers (2,9,12).

The barley cultivars and mutants tested in this investigation
showed various degrees of resistance to infection by R. secalis (Tablel).
Na-20 mutant was found to be highly resistant, under both Baghdad and
Ninevah conditions.

Table (1) Reaction type’ of 17 cutivars and mutant to Rhynchosporium secalis under
Baghdad and Ninevah conditions.

Cultivars Baghdad™ : Nivevah™
and Isolate Isolate Isolate 1986 1987 1988
muiants -I- -11- -1I-

Artval 3 2 73 pl 1 T-7
Numar 4 4 4 4 3-4 4
Weah 2 2.3 3 3 i-2 3
Brier 4 3 3 2 2-3 3
ACSAD-176 3 4 2-3 3 2 2-3
Clipper 2 23 2 4 3 2.3
local black 2 3 1.2 4 34 3
D-21 2.3 2 2 3 3-4 3
D-24 3 23 2 2 3 3-4
D-30 2 2 2-3 1 2-3 12
D-32 4 3 34 2 2-3 3
C-50 3 34 3 2-3 3 2.3
C-63 34 3 23 2 2-3 3
Na-20 0 O 0-1 0 0 0
M7-7-VB 34 3 3 4 34 3
VB-6 3 34 3 23 3 3
TB - 15 3 23 34 3 2 23

This mutant was induced from Numar by 20 Krd of gamma - rays
(1). Numar cultivars which is one of the most popular and widely culti-
vated in Iraq, was proved to be highly susceptible to scald disease. Thus
the suspension of this cultivar is recommended as a step to increase pro-
duction of barley in Iraqg. Previous studies showed that cultivar is sus-
ceptible to strip disease (4), net blotch (5) and powdery mildew (6).

* (- 2 = Resistant ; 3 - 4 = Susceplible.
** Artificial infection ; average of 3 succussives ycars,
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Local black barley was highly susceptible to scald under Ninevah
conditions but less susceptible at Baghdad, this may be due to the adap-
tation of this cultivar in the North regions of Iraq.

Arivat cultivar showed reststant under Ninevah conditions only,
while Weah. Brier, Ascad - 176 and Clipper are susceptible to scald in
both regions.

Except for Na - 20, all the test barley mutants, were susceptible,
but D-30 showed less susceptibility in comparison to other murants
(Table 1). This mutant was induced from Arivat by Sodium azide (1).

We concluded that Na - 20 mutant may be recommended for culti-
vation or breeding programs in Iraq to minimize the losses caused by
scald disease
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INDUCED NEW WHEAT CULTIVAR BY GAMMA
IRRADIATION
I.F. Ibrahim M.O. Al-Aubaidi E.U. Al-Maaroof
K.K. Al-Janabi A.A. Al-Janabi
Research centre of Agriculture and Biology , Baghdad - Iraq
A.H. Ali
Agriculture Research Station , Ninawa , Iraq.
Abstract

'This investigation presents a breeding programme for the induc-
tion of new wheat cultivar "Intesar” by irradiation of Saber-Beg hybrid
(F3) with gamma rays. ‘

Mutant cultivar Intesar was resistant to brown leaf rust and lodg-
ing.This cultivar surpassed their origin in yield and yield components
and was early in maturity for 10-14 days. The new cultivar was suitable
for bread-making according to their physical and chemical characteristics
and baking quality test. At the same time, isozyme and protein analysis
of new cultivar showed a high genetic purity and stability. This cultivar
was released commercially by Iraqi National Committee for Registration
and Release of Agriculture Varieties since 1992,

Introduction

Saber-Beg, local wheat cultivar, is very important genotype in the
semi-arid zone of Iraq, where the rainfall is less than 450 mm per year
(Younis et. al. 1987). Although this cultivar has a good baking quality,
but it ts low in productivity, highly susceptible to lodging and leaf rust
disease (Puccinia recondita Robex Desm) in rainy seasons ('Younis et.al.
1987 and Al-Baldawi. 1981).

Mutation breeding in wheat by mutation induction of hybrids has
proved to be an effective method for increasing mutation frequency, and
rate of recombinations and widen mutation spectrum (Savov,1989,
Linging, 1987). It has been reported that about 1550 crop cultivars
derived from radiation induced mutations are now being grown world
wide on several million hectares (IAEA, 1992).

Our new wheat cultivar "Intesar” is a result of newly elaborated
for combining hybrid and mutated variability. This cultivar has a high
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productivity and resistance to lodging and leaf rust disease.
This study reports breeding procedures conducted during 1982-
1992 for developing of mutant cultivar "Intesar”.

Materials and Methods
1. Resistance to leaf rust

Seeds (75g) of F3 hybrid of Saber-Beg (Q) with Australian culti-
var lachis (d ) was irradiated with 0.1 kcy of gamma rays from co-60
source. Using gamma cell-220 (Atomic Energy of Canada Ltd.). Irradi-
ated seeds were shown in mid. Jan. in our experimental field. Spikes of
1598 main tillers were selected at ripening stage and propagated as
spike-row in M2 F5 generation All plants were artificially inoculated by
spraying uridal spore suspention of Puccinia recondita at inoculum level
of 6 x 10 spores/ml. during five successive generations (M2F5-
MG6F9). Three weeks later, degree of infection was estimated present
surrounded by necrotic areas, Moderately susceptible (MS) midium ure-
dia at the basis of infection of the last two leaves of each row following
Loegering (1981) method as follows: o=no-infection; Resistant (R)
nerotic areas with or without minute uridia present; Moderately resistant.
(MR} small uredia present surrounded by necrotic areas, Moderatly sus-
ceptible (Ms) medium uredia with no necrosis but possibly some distinct
chlorosis; Susceptible (S) large uredia with no necrosis present.

2, Evaluation of Agricultural traits

During the last three generations (M& F11-M10 F13), earliness in
heading, flowering and ripening dates of mutant cultivar and its origin
were also recorded in different environmental conditions in Tuwaitha,
Latifia, Telafer and Rabia experimental stations. The degree of lodging
resistance was estimated in each plot at flowering and ripening stage
using a 0-5 seale developed by Scaracia- Mugnozza (1965) where O=no
lodging and S=complete lodging. The height of 50 plants from each rep-
lication was also measured in all cultivation seasons and both yield and
yield components were measured according to the following parameters
: number of spikes per square meter, weight and number of seeds per
spike, weight of 1000 kernels and seed yield per unit area.
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3. Quality characters

Samples from Saber-Beg wheat cultivar and its mutant cultivar
"Intesar” in M9 were milled using Bahler laboratory mill. All flour data
are expressed on a 14% moisture basis.Farinograph, protein,wet glutein
and baking studies were carried out as described by Jaddow (1988).
Isozymes and protein analysis of mutant cultivar and its origin was also
studied in M8 F11 generation by Al-Jibouri (1992).

Results and Discussions
1. Resistance to leaf rust

Table 1 shows the number of resistant and moderately resistant
lines during three successive generations. Results revealed that out of
257 lines, only four selected lines from Saber-Beg x laches in M7 gener-
ation were moderately resistant to P. recondita. while the number of
resistant and moderately resistant variants in M5 F7 were 35 and 85 var-
iants respectively through three successtve generations of irradiated
hybrids with gamma rays. These results are in agreement with many
researchers, who found that irradiation of hybrid could increase useful
mutation frequency(Savov,1989,1987, Linging, 1987, Micke et.al. 1985).

Table (1) Screening for leaf rust resistance under inoculated conditions, in Tuwaitha
Station.

Genotypes weat- tested lines No. of selecied R and MR lines
menis in F5 and M2 M3 F6 M4 F7 M5 F8
F5 variants Ri{IiMR} R |MR| R MR
Saber-Beg(s) control 20 0 0 0 010 0
S x laches F5-F1 257 0 7 ¢ 5 0 4
M3F5-M5F7 | 10kraad 1598 72 | 641 [ 42 | 214 |35 | 85

R - Resislant, necrolic areas with or without minute present,
MR - Moderately Resistant, small present surrounded by necrotic areas.

In M5 F8 generation mutant line [ratom-10 (Intesar) was selected ,
then planted with other mutants in M6 F9 and M7 F10 in two locations,
Rabia and Telafer experimental stations as arid and semi-arid conditions
respectively. Field observations indicated that mutant cultivar "Intesar”



shows resistant reaction to leaf rust and has lodging resistance in both
stations.

2. Evaluation of Agricultural traits

Table 2 shows some agronomic traits of mutant cultival "Intesar"
and its origin in Tuwaitha experimental station. Results that revealed sig-
nificant increment in plant height (9.6 cm.) number of seeds per spike
(18.6), weight of 1000 kernels (12.2g.) and seed yield per unit area
{297 kg/donum) were also observed during three consecutive seasons
(1990-1992).Superiority in the sume traits were also observed during
two culttvation seasons in Ltifia station (Table 3).

Table (2) Some agronomic traits of mutant cv. "Intesar” and its origin in Tuwaitha

slation |
Characiers Cultivation | Generations Genolypes L.S.D.
Scasons Intesar | Saber-Beg 0.05
Plant herght (900 ‘MBFIT 1T 1278 1203 71
{cm) 1991 MUF12 122.6 110.9 3.4
1992 MI0F13 125.7 116.0 4.6
mean 1253 1157
umbcr ol 1990 MSFTi 57.0 339 77
sceds per 1991 M9F12 30.7 276 10,0
spike 1992 MI1OF13 57.6 278 7.4
mean 484 298
weight of 1990 MS8F11 2.5 1.7 0.12
spike seeds 1991 MO9F12 1.3 0.9 0.1
{g.) 1992 MIi0Fi3 2.4 0.9 0.4
i meun 2.1 1.2
weight of (390 MSFT1 a6 303 1.6
1000 kerncls 1991 MOYF12 41.9 29.5 2.9
() 1992 MI0F13 439 31.0 5.7
mean 425 30.3
Number of 1990 MEF11 263.7 435.0 214
spikes/(M™) 1991 MIF12 3969 | 4710 21.1
1992 MIOF13 435.0 665.1 19.7
mean g 5239
Yield (kgi/ TSR0 M&FTI 8530 420.3 0.1
donum 1991 MYF12 602.4 356.2 41.8
1992 MIOF13 848.5 622.1 80.7
mean 703.2 466.2

31



Table (3} Some agronomic traits of mutant cv. "Intesar” and its origin in Latifia
station ,

Characters Cultivation | Generations Genotypes L.5S.D.
Seasons Inicsar | Saber-Beg 0.05
Plant height 1951 MEBFT2 115.6 1069 23
{cm) 1992 MIOF13 129.3 124.0 4.7
mean 122.5 1154
umbcer of 1901 MIOFiZ 38.1 298 223
seeds per 1992 MI0F13 4011 318 32
spike mean 39.1 30.8
weight of 1991 MOE1Z I3 0q 0.08
spike seeds 1992 MIOFI3 1.3 0.9 0:4
(g.) mean £.7 0.8
weight of 1991 M9F12 4272 26.2 1.04
1000 kernels 1992 MIOF13 421 313 6.5
(g£.) mean 421 28.8
Number of 1961 MSF12 228.6 2274 6.4
spikes/(M?) 1992 M10F13 561.9 687.3 20.5
mean 395.2 4573
Yaela (kg)/ 190 MUF1Z 6024 T 3567 AT
donum 1992 MI1QF13 986.7 578.0 95.3
mean 794.5 467.1

Comparative studies regarding yield and its components were con-
ducted in semi-arid and arid conditions in both Talafer and Rabia sta-
tions (Table 4). Results showed that mutant cultivar "Intesar” surpassed
its origin in plant height (4.8 cm.), number of seeds per spike (5 seeds),
weight of 1000 kernels (6g.) and seed yield per unit area (175.5 kg/
donum),

Results also showed that our mutant cultivar continuously has
been surpassed Saber-Beg in stem thickness, lodging, and leaf rust
resistance doring M8 F11 - M10 F3 generations. Starting from M2 F5
generation mutant cultivar "Intesar” was about 10-14 days earlier than its
origin in heading, flowering and ripening.

Enzyme and protein analysis results showed that the mutant cv.
have high genetic stability and did not show any differences either at the
studied enzyme Jevel or at the level of total protein in the light of results

of research conducted by Al-Jibouri et. al, (1992).
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Table 3 shows, some quality measures of control Saber-Beg
wheat cultivar and its mutant cultivar "Intesar”.High productivity caused
a reduction in protein of the newly developed cultivar by 27.2% but this
decrease only caused a minor reduction on sp. loaf volume (of 6.2%).

Table (4) Some agronomic traits of mutant cv. "Intesar” and its origin in Telafer and
Rabia stations .

Characters Cultivation | Generations Genotypes L.S.D.
Seasons Inicsar | Saber-Beg 0.05
Plam height Telafer MITOFTS 863 1.3 4.0
{cm) Rabia MIOF13 Y5.0 90.2 33
mean 90.6 85.7
seed / spike Telaler MIOF13 333 22.0 32
Rabia M10F13 38.0 363 N.S
mean 356 30.6
weight of Telafcr MI10F13 333 30.2 0.7
1000 kernels Rabia MI0OFE13 36.0 30.0 0.9
{g.) mean 36.1 30.1
No. ol spikes/ Telafer MI0F{3 371 162.0 7.7
(M?) Rabia MIOF13 188.9 | 235.0 21.3
medn 160.5 198.5
Yicla/ (kg)/ Telafer MIOFT3 406.9° 3037 319
donum Rabia MI10F13 521.0 273.1 33.2
mean 4639 2884
Table (5) Quality measurements of control Saber-Beg wheat cultivar and its mutant
cv. "Intesar”.
Quality traits ' Genotypes
Iniesar Sahcr-Bey
1000 seed werght (g) 40.60 30.50
* Flour extraction (%) 70.64 67.55
Protein (%) 10.87 14.93
Ash (%) 078 (.87
Wet gluten (%) 30.24 39.54
Dry gluten (%)
Farinograph
Absorption % 69.04 69.76
Arrival ume (min} 2.90 3.00
stability (min) 3.50 5.00
Falling number (Scc) 524 763
Specific toof volume 28.7 30.6
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RECOMBINANT DNA TECHNIQUES IN IMPROVMENT

OF SALINITY TOLERANCE IN CULTIVATED PLANTS

1. Preparation of DNA for molecular cloning isolated from
a wild salt tolerant plant

Jaladet M.S.Jubrael, Suhaila A.Ibraheem and Muhal Amer
IPA Agricuhral Research Centre
P.O. Box 39094, Baghdad - Iraq

Abstract

Recombinant DNA techniques have been established towards clo-
ning and possible identification of genes regulating salinity stress in
highly salt tolerant wild plants for their future transfer into cultivated
plants. The wild salt tolerant tetraploid Bermudagrass Cynodon dactylon
L.. was chosen as a target genome for this purpose. Since such sophisti-
cated techniques involve several and prolonged procedures, they are the-
refore adapted and employed in several stages. In this work which
represents preliminary steps, large amounts of genomic DNA (400-
450ug) from the target plant were isolated. This DNA was characterized
as a high molecular weight over (50Kb), and with a high level of purity.
The target DNA was randomly fragmented using an enzymatic method
to obtain a maximum number of DNA fragmenis suitable for cloning in a
bacteriophage vector. These investigations have also included size frac-
tionation of those DNA fragments using agarose gel electrophoresis. To
this end, the target DNA is prepared and ready for future molecular clo-
ning experiments.

Introduction

Saline soils cover a substantial portion of Iraq's land surface, a
fact which is common in the arid and semi-arid regions (Shannon,
1984). Severe effects on plants such as decreasing percentage of germi-
nating seeds and substantial reduction of quality and quantity of yield
due to salinity has been reported {Al-Shamma, 1982). However, varia-
tions to salinity stress among many plants have been observed including
some cultivated crops (Rush and Epistein 1976). Salinity tolerance in
plants is considered as a complex character and found to be controlled
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by p group of genes (Moshe, 1985). Although a few salt tolerant culti-
vars have been known for over 50 years, it is only recently that organi-
zing efforts have been made to select and breed salt tolerant crops using
conventional plant breeding methods. However, the progress of these
efforts is slow and resulted in the release of only a very imited number
of varieties that tolerate high sult concentrations (Shannon, 1984). Since
the advent of recombinant DNA technology has raised the possibility to
isolate and transfer individual genes regulating different characrers,
increasing attention is being paid to develop new plant germplasms
through transfer and expression of bacterial and/or wild plant genes into
cultivated plant cells (Valentine, 1984).

This work rgpresents the foundation of a long term project aiming
at developing a plant molecular biology program for the first time in
Iraq, for the hope of identification, studying and possible transfer of the
genes regulating salt tolerance from wild plants into cultivated plants.
The salt tolerant tetraploid Bermudagrass Cynodon dactyion L.Perr.
(Muenscher, 1955, Ackerson and Youngner, 1975) plant was chosen
for this purpose. As it was found to be highly salt tolerant, growing
naturally and well adapted to various soil types in Iraq (Al-Sahooki, per-
sonal communication). This part of the project has therefore, sought the
preparation of Bermudagrass (target) DNA for cloning in a bacterio-
phage vector, which involved the following main steps:(i) isolation of
high molecular weight and pure genomic DNA from Bermudagrass
material, which forms the first and probably the most important step in
any molecular gene manipulation experiments (Qassar, et al., 1992). In
plants, this has always posed many difficulties to plant molecular biolo-
gists and even considered by some authors as a legendary task (Ben-
dich, et al. 1980). For this purpose a method reported by Jubrael (1993)
was employed; (ii) the target DNA was randomly fragmented to generate
maximum nuntber of fragments ranging between 10-20Kb in size requui-
red for cloning into phage vector. To achieve this, the target DNA was
partially digested using the four-base recognition site restriction endonu-
clease Sau3A (Maniatis et al. 1982) and (iii) the DNA fragments obtained
in the partial digestion were size fractionated by means of agarose gel
electrophoresis (Aaij and Borst 1972), to select only 10-20Kb fragments
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from the large population of the target DNA suitable for cloning in bac-
teriophages.

Materials and Methods
Plant DNA (target) isolation

The DNA was extracted from Bermudagrass leaves growing natu-
rally on saline soils, according to a method modified and adapted for the
isolation of DNA from a local date palm material. Full experimental
details are described (Jubrael, 1993), but these are essentially as fol-
lows: the leaves were cut into small pieces and blended in the extraction
buffer. The homoginized suspension was filiered and then centrifuged at
10.000xg. The pellets were resuspended, deproteinized by means of
Pronase E (Sigma), and then further purified by extraction with phenol /
chloroform. DNA was banded in a CsCl density gradient, recovered by
ethanol precipitation and resuspended in TE buffer (10mM Tris-HCI pH
8.0 and 1ImM EDTA) to a final concentration of 0.5 ug/ul.

DNA restriction enzyme digestion

To randomly fragment the target DNA, an enzymatic method was
used which is based on partial digestion of the DNA obtained with the
foui-vase recognition site Sau3A restriction enzyme. For this purpose, a
pilot experiment was performed according to Maniatis et al., (1982).
This involved a serial concentrations of unit enzyme per microgram
DNA (0-0.015), to determine the optimum concentration of Sau3A
enzyme that gives the maximum number of DNA fragments ranging bet-
ween 10-20 Kb which are suitable for cloning in a bacteriophage cloning
vector. The digestion reactions were set up generally either according to
the supplier's recommendations or using the KGB restriction buffer
(McClelland ¢t al., 1988). Next gel electrophoresis of DNA samples and
lambda DNA restricted with a HindIIl molecular weight markers were
performed on 0.7% agarose gel (Sigma). The electrophoresis buffer
used in these experiments was 1x TBE. (Tris-borate butfer pH 7.8,
0.09M Tris base, 0.09M boric acid and 25 mM EDTA). Agarose gels
were exposed to a constant voltage of 3V/em (Maniatis et al., 1982).
Next a large scale partial digestion using 40ug target DNA was perfor-
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med with the optimum time and concentration of Sau3A enzyme deter-
mined in the pilot experiment. Twenty minutes before the end of diges-
tion reaction the DNA was treated with 1 unit of Calf Intestine Alkaline
Phosphatase enzyme (CIP molecular biology grade, Boehringer Mann-
heim. This was carried out to remove the 5 phosphate group from target
DNA, (Chanconas and Van de Sande, 1980). Finally EDTA pH 8.0 was
added toa final conceantration of 15 mM and then heated at 650C for 10
minutes to destroy the CIP enzyme.

Size fractionation of DNA fragmenis

All DNA sample from the large scale reaction was loaded and run
on a 0.4% low melting temperature agarose gel and electrophored and as
above. The segment of agarose gel coniaining maximum number of
DNA fragments of required sizes {10-20Kb), was removed using a
razor blade under a UV light (336nm) source. DNA fragments were then
extracted from agarose gel according to the method described in Sam-
brook et al., (1989). Finally the DNA was collected by ethanol redissol-
ved precipitation, redissolved in TE buffer 10 a final concenration of 0.5
ug DNA /ul.

Results and Discussion
DNA isolation

The average DNA yields obtained from repeated experiments,
were in the range of 400-450 ug DNA/SOg fresh tissue (based on absor-
bance measurements at A260nm). These results showed to be higher
than those reported from date paim (Jubrael, 1993}, a fact which may
have been expected due to the toughness of the latter leaves, but some
what similar to those obtained from ferns (Jubrael, 1987). DNA with a
molecular weight of over 50Kb was obtained in these experiments.
Fig.1 (lane a). Thus makes the DNA ideal for cloning in both bacterio-
phages and/or cosmids cloning vectors (which have large capacity clo-
ning sites). The purity of DNA samples was also found to be high (1.7-
1.8) according 1o the A260/A280 ratio. The DNA samples were free
from any RNA contamination since RNA was pelleted at the bottom of
the CsCl density gradient centrifugation tube. Same purity results were
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reported by Murray and*Thompson {1980), and (Wecks et al.,1986).
Despite the large amounts of tannines and brown pigments present gene-
rally in plant material the purity of DNA solution was noticed by the
clearance of DNA solutions without further addition of necessary chemi-
cals (Weeks et al., 1986) and/or further relatively complicated steps such
as G-50 Sephadex colum (Stern, 1968). The efficiency of this method
may therefore be atiributed to several factors such as, the speed and low
number of steps employed, plus the fact that the critical steps were car-
ried out on ice. The inclusion of a phenol: chioroform extraction after
enzyme digestion step in this method had helped remarkably in remo-
ving plant cellular debris (e.g. chlorophyl, non-denatured proteins and a
large amount of tannins. All these factors have certainly reduced shea-
ring and the effects of the active nucleases present in plant material,

DNA restriction enzyme analysis

The result of the pilot experiment Fig. 1 showed a successful par-
tial digestion, a fact which is represented by the appearance of a typical
ladder of the DNA smears due to the serial concéntrations of Sau3A res-
triction enzyme. This result agrees with the example experiment reported
in Maniatis et. al. (1982). In this pilot experiment the optimum Sau3A
concentration that generates maximum number of DNA fragments ran-
ging berween 10-21 Kb suitable for cloning in a bacteriophage vec-
tor,was found to be 0.02 units/ug DNA The efficiency of the partial
digestion was further noticed in the large scale digestion of target DNA
Fig.2, where the maximum intensity of fluorescence (representing the
maximum number of DNA fragments) was located between the 23.1 -
9.4Kb DNA bands of the standard lambda molecular markers digested
with HindlII restriction enzyme., The DNA samples were also found to
be very efficiently digested by other restriction enzymes tested (results
not shown here).
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Fig. 1 : Agarosc ge! clectrophoresis of onc pitot difestion of bermudagrass DNA
using Sau3a resiriction cnzyme. The letiers (a-1) acrcoss the top represent serial
concentration of the enzyme (0 - 0.013) units/ug DNA respectively. The runing
buffer used was 1x TBE and with a constant voltage 1 - 3/cm.

This DNA would certainly make a good substrate for the next clo-
ning step such as ligation, in vitro packaging labelling and hybridi-zation
experiments.

The efficiency and successtul reproductbility of such digestion
experiments confirm the above statement. Furthermore, makes the enzy-
matic method for random fragmentation of the target DNA (used here) a
more suitable method than mechanical shearing methods. Another
advantage of partial digestion with Sau3A is that, it produces cohesive
ends that are compatible with the restriction enzyme used for preparation
of the vector DNA. Therefore, no more enzymatic steps are required
before ligation experiments compared to mechanical shearing of genomic
DPNA methods (Mamatis er. al.,1982). Plus the fact that mechanical
shearing of DNA is not efficiently reproducible (Dahl et. al., 1981).To
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this end, bermudagrass DNA prepared this way can be readily used for
future in the cloning experiments.

Fig. 2 : Agarose gel elecirophoresis (0.4% Yow melting temperature grade) of the
large scale difestion of bermudagrass DNA using Sau3a restriction enzyme. The
runing bufter used was 1x TBE and with a constant vollage 6f 1 - 3fcm.
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SUPER MILDEW RESISTANCE GENE IN BARLEY

M. A. Al-Hamdany I. H. Jorgenson
M. M. Salih - L A, Al-Dulaimi
Department of Plant Breeding, Centre of Agriculture and Biological
Researches, Baghdad, Iraq
Abstract
Powdery mildew resistance gene in the Mla locus was identified

as Mla 13 in the spring barley Line H-421. The resistance pattern of this
Line is characterized by its monogenic dominancy, by nearly universal
resistance and by exhibiting the infection type (/4 on seedling stage
against 17 Europian isolates of mildew causing agent Erysiphe graminis
f. sp. hordei. The same infection type was obtained when mix popula-
tions of the causal gene were used in Iraq at different leaf stages of this
Line. Moreover, the plants of this Line showed no mildew at all of field
conditions neither in Iraq nor in Rise Station Denmark. This line is now
being successfully introduced in a breeding programme for mildew
resistance in‘barley and it 1s ready to be used in any breeding programme
for mildew resistance.

Introduction

Powdery mildew incited by Erysiphe graminis DC. ex Merat f. sp.
hordei Em. Marchal is a major barley disease occurring regularly every
year in Iraq (Allison, 1952). It has long been recognised as the most
important fungal disease of barley foliage in the world (Wolf, 1972).
However, although the genus Hordienm comprise about 30 specis, only
cultivars of H. vulgare and a few populations of H. vulgare spp. spo-
taneum and H. bulbosum have been screened for resistance to powdery
mildew (Moseman gt. al, 1983).

Consequently, intensive and world-wide programmes of research
and breeding for mildew resistance have been developed. The genetic
interaction between host and pathogen is recognised as belonging to the
gene-for-gene system etucidated by Flor (Flor,1955) and first demon-
strated in barley mildew by Moseman (Moseman, 1957).

* Riso National Laboratory, Roskilde, Denmark.
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In Iraq. a breeding programme has been carried out at our centre
since 1987 to transter the highly resistance reaction of Line H-421
against E. graminis f. sp. hordei to the well known barley cultivar,
Numar and two induced barley mutants namely NA/20 and D/34
(Al-Hamdany gt. al. 1991). The Line H-421, has successfully approved
its mildew resistance (immune reaction) regardless leaf stages since
1985 (Al-Hamdany et. al. 1989).

The objectives of this study were to investigate disease response of
Line H-421 to powdery mildew at European conditions and to identify
the gene(s) controlled its reaction against E, granunis {.sp. hordei .

Materials and Methods

Seeds of barley Line H-421 were sent to Riso National Laboratory
in Riskilde, Denmark to determine changes if any in its host reaction
against mix populations of E. graminis f.sp. hordei at field conditions or
against well known isolated of the causal agent. Therefore, this Line
with other 400 barley accessions were grown in the field of Riso Sta-
tion. The plants of all Lines were artificially and naturally inoculated
with E. graminis f.sp. hordei during the season of 1990. All tested Lines
were then scored for powdery mildew.

This Line H-421 was also introduced in a comparison test with
other barley genotypes (37 Lines) having known mildew resistance
alleles of Mla locus (inciuding differential cultivars) against 21 European
isolated of E. graminis f.sp. hordei (Table 1). This test was undertaken
also to identify the pattern of mildew resistance in H-421. Six seeds per
Line per isolate were sown in greenhouse it Riso Station. Ten days
later, the seedlings of a given Line were artificially inoculated with
pathogen isolates individually. Infection types were read ten days after
inoculation according to a scale (0-4) where O=highly resistant ; 1=mod-
erately resistant; 2=intermediate, 3=moderately susceptible; and 4= sus-
ceptible,
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Table (1) List of barley genolypes having mildew resistance genes

Name Mildew resistant gene
Carlsberg a8

PO1 al

Black Russian a2

PO?2 a3l

Gopal as

PO3 a6+ 14
PO4 a7+ NC3
POS a7+ Mu2
POG a7+ LG2
Pallas ag

POR a9

POY a 10 + Du2
A222 all

P10 al2 + Sn2
Pl1 a 13 + Ru3
H.sponiineym al6 17,18,19,20:,21.
{6L.ines)

Su 83380 AG

P20 at

P12 C

1SO 2R g

P21 g+cp

P24 h

Mli i

a’ Ue

Pie r

P23 “La

PI1§ "mn

P22 ad

P19 P

F15 Ru2

Cora Wo

Pi3 1402
H-421 —
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Results and Discussion

Disease response of barley Line H-421 successfully approved its
mildew resistance against a mix population of the mildew causal agent
under field conditions at Riso Station in Denmark. The plants of this
Line had no mildew at all and appears to be a promising source of mil-
dew resistance in barley. This reaction of H-421 is quite similar to that
determined and observed in Iraq either at greenhouse (detached leaves
and seedlings) or at field conditions since 1985 {Al-Hamdany, et.
al. 1989;1991).

Greenhouse test of host-parasite interaction of Line H-421 with 21
isolates of E. graminis f.sp. hordei indicated that there was no reaction at
all ( 0 infection type) between this Line and 17 isolates. Meanwhile, a
moderate resistance reaction was exhibited with one isolate and suscepti-
ble reactions with three isolates (5874, Ty1, 89/11) (Table 2). Regarding
the comparison with the host reaction of other barley Lines, the pattern
of H-421 is identical to the "Pallas” near-isogenic Line P11 that possess
two closely linked resistance genes namely Mla 13 conferring infection
type 0 and MI(Ru3) conferring infection type 2 at European conditions.

In Iraq, since there is only one 1nfection type (0) on this Line as
reported{ Al-Hamdany gt.al. 1989,1991), the pattern of mildew resistance
is conditioned by single dominant gene Mla 13 while the other linked
gene MI(Ru3) dose not express itself because of the absence of certain
genes conditioning the pathogenicity of isolates or races for certain host-
pathogen combinations. However,this phenomenon of using pathogenic
strains of E. graminis f.sp. hordei to predict the genes conditioning the
reaction of host cultivars was investigated (Moseman, 1962). Hiura
(Hiura et. al., 1956) reported that Algerian barley cultivar has one gene
conditioning its mildew resistance to some cultures of the pathogen, but
2 or 3 genes conditioning its resistance to other cultures.

Recently, many hybrid Lines from Numar cultivar and from the
mutants NA/20 and D/34 having immune reaction to powdery mildew
were developed utilizing the resistance reaction of H-421 in a breeding
programme for mildew resistance. This source of mildew resistance is
available for any breeding programme.
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Mildew resistance Isolates of Erysiphe graminis f.sp. hordei
genes 5874 |G220 | A6 _|7Y1 [N1IS| Rl4e | HL | KM |83/6 39714 187/1 |89/11 |88/ 188/14 |88/727 |88/40 fR63 {8832 | 89/ 397 | NI
L3153 | 1175

A 34 [4 [3 |4 j23 (233 |4 [4 (4 |4 |4 |4 4 4 |23]l4 |4 |4 |4

at 1212 |4 hez]i2] 12014 223 |2 |1 |z |4 4 12 {12f 12 2 | 12] 12
C 4 10 [4 Ja a4 {a o Jojf4oa|las |2 |4 4 31]a o Jo]o |a

g 4 14 Josls {4 Jo |4 |4 [4 |4 Ja [4 [a 14 4 4 folo |a]afo
g+cp 4 14 Jo J4 |4 Jo Ja |4 4 |4 J4o l2a]a |4 4 12]lo Jo [4 140
h 4 4 |2 Ja Ja |4 |4 |4 |4 Ja Ja |4 |2 |4 4 4 |a |4 |a |4 |4

i 12]1 |1 2 12 121z f12 12 |2 122 b2 | 12 {12 |23 2 |2 |1

le 4 f4 14 (4 [1+4f4 Ja fa da f4 a4 |4 |4 {4 a 4 a4 Jaa]a

r 4 44 [t e v e 11 e [a [a |4 |1 1] 1 2 f1z)l 4 |4 |4 |12
la 3013 42 {2 §3 13 123f4 a2 2 )2 3434 |23 {3402 | 2 [23]3 |4

mn 4 14 2342 |4 4 |4 |4 |32 |4 [1 [34]4 4 4 |a |2 |4 |23 23
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* The test was undertaken in greenhousc at Riso Siation/Denmark.

** Scale (0-4) was used for infection types were 0= highly reistance and 4: susceptible 10 powdery mildaw.
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STRATEGIES IN VARIETIES DEVELOPMENT AND
VARIETIES ADOPTION

S.CECCARELLI
International Center for Agricultural Research in the Dry Areas
(ICARDA)
P.0O.Box 5466, Aleppo, Syria

Abstract :

Breeders often blame farmers for lack of adoption of improved
varieties, particularly in low yielding marginal environments. As a
result, the impact of breeding in these environments has been elusive.
The paper postulates that the use of breeding strategies developed for,
and successfully applied, in favorable environments may be the main
reason for the lack of breeding progress in low yielding environments.
Very little breeding work has actually been done in low yielding envi-
ronments, although the theory of correlated responses to selection indi-
cates that selection conducted in good environments or in well-managed
experiment stations is not expected to be very efficient when genotype
by environment interactions of a cross-over type exist. Therefore, culti-
vars developed through such a strategy, are superior only in conditions
which are not too different from those of the experiment station. They
will not be adopted because they are not superior under farmers' condi-
tions. If the target environment is below the cross-over point, selection
has to be conducted in the target environment. Although more difficuit,
but expected to exploit genetic differences which will be expressed also
under farmers’ conditions, and therefore increase the probability of
adoption.

Introduction

The adoption of new culuvars depends on many factors. Some of
these factors are under the breeders control. The most obvious are the
selection criteria, the type of germplasm used, the breeding method
employed, and the genetic structure (hybrid, population, pure line, mix-
ture) of the cultivar produced.



In this paper I will discuss one aspect of breeding which may
affect adoption, even when the choices of the factors listed above are
correct. This is the choice of the selection environment in relation to the
target environment. This aspect is one of the most controversial in plant
breeding and it is still largely unresolved. All breeders agree that for tar-
get environments which are high yielding, selection has to be conducted
under high yielding conditions. The controvesy arises when the target
environment is a low yielding environment. A low yielding environment
is defined as an environment where for climatic and / or socioeconomic
reasons, espected yield of a given crop are low and high yields are an
exception. Barley in the dry areas (Zone C) of syria i1s a good example
(Figure 1). In this environment mean yields of barley are round 1.2 t/ha,
yields above 3 t/ha occur, on average, 9% of the time (about once every
10 years). Interestingly enough it is for these environments that plant
breeding has been the least effective. Some plant breeders believe that an
environment which allows the greatest expression of yield potential is
the optimum selection environment regardless of the characteristics of
the target environment (Frey, 1964, Fasoulas,1973,Braun et al. 1992).
This is because heritability, and hence response to selection, is expected
to be higher in environments which are optimum, or near optimum, for
plant growth, These breeders will recommend that in a breeding pro-
gram for a low yielding environment such as the one described in Fig.
1, selection has to be conducted in an environment which is either natu-
rally favorable, or which is made favorable by use of irrigation, ferti-
lizer, weed control, etc.

Many breeders from countries where crop yields are low, have
been trained to follow such a strategy, and this explains that most of the
selection is done in well managed experiment stations that have little in
common with the reality of farmers fields. Other breeders believe that
the optimum environment for selection is the one which is the most simi-
lar to the target environment (Donald, 1962, Hinson and Hanson, 1962,
Ceccarelli, 1987, Simmonds, 1991, Ceccarelli gt al., 1992). The argu-
ments they use are based on the theory of correlated response to selec-
tion developed by Falconer it 1960.
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Fig. (1) Frequancy distribution of barley yields in dry areas of Syria (less than 250-
300 mm annual rainfull),

The theory of correelated response to selection

We indicate with X a low yielding environment,with Y a high
yielding environment, and with A an hypothetical trait that we want to
improve in environment X, We can select in environment X aiming at a
direct respone to selection (R ), or we can select in environment Y (indi-
rect selection) aiming at a correlated response to selection in X
(CR,).The issue of the optimum environment for selection can be dis-
cussed in term of efficiency of indirect selection in Y versus direct selec-
tion in X. This is given by:

CR /R =r;hy/hy
were 1 is the genetic correlation coefficient between A and Ay, hy and
h_are the square roots of heritabilities of A in the two environments
(Falconer,1981).

When hy=h_, the maximum value of CR /R _is 1 when r=1.
Therefore ,when heritabilities are the same selection will always be more



effective because the genetic correlation coefficient will always be less
than one. With low genetic correlation coefficients (0.1-0.2), h, must be
at least 5 to 10 times higher than h_for CR_ to be greater than R_. There-
fore, heritability alone 1s not sufficient to determine the optimum selec-
tion environment. Moreover, when 1, is negative the magnitudes of hy
and h_ are irrelevant.

Further theoretical developments confirmed the theoretical expec-
tations of Falconer. With specific refrence to selection in stress and non-
stress environments, Rosielle and Hamblin (1981) showed that selection
for tolerance to stress will reduce yields in non-stress environment and
also reduce the average yield in stress and non-sress environment. Sim-
monds (1991), using numerical simulation, concluded that selection for
low yielding environments must be conducted in low yielding environ-
ments; that using selection environments with intermediat yield levels is
ineffective; and that alternating selection cycles in low and high yielding
environments (shuttle breeding), is also ineffective a conclusion reached
earlier by Patel gt. at. (1987). Similarly, Smith et. at,(1990) concluded
that selection under low input conditions is essential if significant yield
gains for such conditions are to be achieved.

Therefore theory is very much straightforward: respons to selec-
tion is maximized when selection is conducted in the environment where

the future varieties will be grown.

Heritability in low yielding environments

The most common justification for conducting selection in opti-
mum environments, regardless of the nature of the target environment,
is the lower heritability found in low yielding environments.

The theory of correlated responses to selection shows that not
only heritability, but also the genetic correlation coefficient has to be
considered before deciding which is the optimum environment for selec-
tion. However, even if we want to consider heritability alone, the exper-
imental evidence that heritability in low yielding conditions is lower than
in high yielding conditions is far from unanimous (Table 1).



Table (1) Heritability estimaics of grain yicld at low- and high yield levels in different

crops.
Crop High Low Reference
Cocksfool .89 .50 Breese, 1969
Timothy .66 61 Rognli, 1987
Maize 52 71 Sclmani and Wassom, 1993
Wheat .78 .32 Allen ¢t al., 1978
Soybeans .56 31 Alecnct al., 1978
Barley 47 54 Alegn et al., 1978
Oats .56 63 Alcen gg al., 1978
Flax 4 56 Alcen gt al., 1978
Barley .65 .66 Weltzien & Fischbeck,1990
Oats 38 52 Johnson and Frey, 1967
Oats .07 32 Atlin and Frey, 1990
Wheat .89 74 Pfeiffer, 1988
Wheat 25 .03 Roy and Murty, 1970
Wheat .33 .68 Pederson and Rathjen, 1981
Barley A7 68 Singh and Ceccarelli, in press
Qats 45 A2 Frey, 1964

Of particular interest are the data of Pederson and Rathjen (1981)
(Table 2), which suggest a high degree of independence between yield
tevels and magnitude of heritability (r = - .034).

Table (2) Heritability estimates in wheat. The data are the more extremcs values from

a sct of 31 wrials conducted in 9 locations over 5 years (Pederson and Rathjen, 1981.)

Grain yield (i/ha) Heritability
4.96 38
3.67 A1
3.20 00
1.04 .64
.68 41
0.59 .00
0.58 43




Our experience with barley (Singh and Ceccarelli, in press) also
suggests there is no relationship between yield level and magnitude of
heritability. Therefore the conclusion that heritability in low yielding
environments is lower than in high yiclding environments is not sup-
ported by experimental evidence.

The magnitude of heritability is atfected by the type of genetic
material. We suspect that the genetic material used in those studies
where heritability in low yielding environments was lower than in high
yielding environments was selected in high yieldmg environments and
then tested in low yielding environments. If this material is poorly
adapted to low yielding conditions, a low estimate of heritability would
be a consequence of the poor adaptation rather than an attribute of the
environment.

Genotype x Environment Interaction of Cross Over Type

The theory of correlated response to selection is supported by 2
large body of experimental evidence which indicates that, when different
genotypes of a-given crop are evaluated in a sufficiently wide range of
environments, a cross-over type of G x E mteractlon is very common
(Fig. 2).
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Examples of cross-over type of G x E interaction can be found in
the literature in a range of crops and environments, and for various
stresses: Breese (1969) in cocksfoot, Simmonds (1984) in sugarcane,
Arboleda-Rivera and Compton (1974), Hildebrand (1984) and Loffler
etal. (1986) in maize, Lawn (1988) in chickpea, Ceccarelli (1989) in
barley, Virk and Mangat (1991) in pear] millet, and Shannon and Fran-
cois (1978) in muskmelon in relation to salt tolerance.

In barléy the evidence comes from different sources. First, we
compared the performance of barley genotypes in the lowest and in the
highest yielding testing sites for eight cropping seasons (Table 3). The
table gives for the lowest (LYE) and highest yielding (HYE) sites, the
average vield of all lines, yield of.the best 5% of the lines selected in low
yielding sites (G, ). and yield of the best 5% of the lines selected in high
yielding (G, ) sites. The average yield of the HYE sites (4.14 t/ha) was
almost four times that of the LYE sites (1.07 v/ha).

Table 3. Grain yield (i/ha) in low and high yielding sitcs of the top 5% of the barley
lines selected for grain yield either in low yielding (LYE) or high yielding (HYE)
sites (maodified from Ceccarelli et al., 1992).

Testing sitec Top lines in LYE Top lines in HYE
Year LYE HYE G, Gy Gy G,y
1985 0.74 3.49 1.28 0.78 3.34 4.21
1986 1.14 4.01 1.94 1.34 414 497
1987 0.67 2.67 L.02 0.65 2.74 3.61
1988 2.91 4.42 4.20 3.38 4.67 6.10
1989 0.69 5.82 1.29 .66 4.87 7.81
1990 0.47 3.35 0.79 0.43 3.07 4.12
1991 1.05 4.74 1.69 0.95 4,71 6.07
1992 .90 4.63 1.31 1.03 4.80 579
Means 1.07 4.14 1.69 1.15 4.04 5.34

In LYE sites the lines which had the highest yields in high yield-
ing conditions had yields similar to the population mean and, on aver-
age, yielded 39% less than the lines which had been selected as high
yielding in stress condtions. In HYE sites the situation was reversed.

11



Lines which were high yielding under stress conditions had similar
yields to the population mean and, on average were 24% lower yielding
than the lines selected as high yielding in non-stress environments.

The trade-off between high yield potential in favorable conditions
and high yield in low yielding conditions is still present when genotypes
with identical flowering dates and very similar early leaf area growth are
compared (Hamblin, 1992). Therefore, indirect selection (in the absence
of stress to improve yield in the presence of stress ) will be less effective
than direct selection (in the presence of stress).

The choice of the selection environment aftects the choice of
germplasm to be introduced in a breeding program. In low yielding
environments, local barley landraces outyield non-landrace material
(Table 4). However, in high yielding environments the reverse 1s true.
The data suggest that repeated cycles of selection in a given type of envi-
ronment will reduce the frequency of lines specifically adapted to other
environments (Ceccarellt and Grando, 1991b).

Table 4. Grain vield (kg/ha) under stress (YS) and grain yield under non-stress (YNS)
of Barley breeding lines classified according to the germplasm type.

a b C
Type of N YS YNS
germplasm

Yield  Range Yield Range

Non-landraces 155 488 0-893 3901 2310-4981
Landraces 77 788 486-1076 3413 2398-4610
Best check 717 4147
Number of entrics '

Average of two stress sites
Average of three non-stress sites
pure lines obtained by pure line selection within landraces

o 0 o

Tables 3 and 4 indicate that correlated selection differentials in low
yielding conditions for selections made in high yielding conditions are
either negative or low. However, these differentials are only useful in
predicting correlated responses to selection if the genetic correlation
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coefficient is known (Falconer, 1981). Estimates of genetic correlation
coefficients between grain yield measured in low and high yielding sites
were obtained from 58 pairs of yield trials in four cropping seasons
(Ceccarelli et al., 1992). Among the 58 estimates of 1, 27 were negative
(Table 5). Of the 31 positive values, only 8 were greater than 0.4 and 6
of those were associated with low average yields in the highest yielding
sites (ranging between 1812 and 3180 kg/ha). These yields are at or
around the value where, in barley, a cross-over between genotypes with
specific adaptation to different environments often occurs (Fig.4). In
only one case was 4 positive 1, associated with heritabilities estimates in
the two environments, such that the CRx/Rx ratio was greater than 1. In
this case the pair of wrials had the smallest difference between LYE (618
kg/ha) and HYE (1812 kg/ha) environments found among all 58 com-
parisons.

Table 5. Range of genetic correlation coefficients between yield measured in a low

“yielding and in a high yielding site and the ratio betwecn correlated and direct response
10 selection (CR/R) in a total of 58 trials conducted in four cropping seasons. {modi-
fied from Ceccarelli e1 al., 1992).

Year ncgative 0-2 2-4 4-6  6-8  8-1.0 CR/R>1
1986-87 6 1 4 2 2 2 1
1988-89 i3 2 0
1989-90 5 7 2 0
1990-91 3 4 2 2 1 0
Total 27 14 8 4 2 2 1

When the values of genetic correlation coefficient are considered
in relation to the yield levels of the two environments used, it seems that
high grain yield in high-yielding conditions and high grain yield in low-
vielding conditions are under the control of different sets of alleles at
most of the several loci that presumably control grain yield. The few
estimates of genetic correlation coefficients available in the literature
(Atlin & Frey, 1989, 1990; Ud-Din etal., 1992) agree with those
reported here.

13



Ceccarelli and Grando (1991 a) compared the stability across envi-
ronments of the 10 genotypes with the highest grain yield under low
yielding conditions and the 10 genotypes with the highest grain yield
under high yielding conditions. The comparison was repeated twice,
using two independent groups of 332 and 234 lines,respectively. The
stability of the genotypes within each group was evaluated by linear
regression analysis (Finlay and Wilkinson, 1963) and by the descriptive
method of Francis and Kannenberg (1978) based on the rclationship
between mean and coefficient of variation.

The regression analysis produced a typical cross-over type of G x
E interaction.In both groups the genotypes selected in poor conditions
had a significantly lower slope and a lower coefficient of variation than
the genotypes selected in good conditions (Table 6).

Table 6. Grain yield (kg/ha), linear regression coefficients (b) and coefficient of varia-
tion (C.V.} of barley lines selected for high grain vicld in high (HY) and tow (1Y)
yielding environments within two groups of 332 and 234 barley lines, respectively
(modified from Ceccarelli and Grando, 1991a).

Selection Environment Grain Yield b C.V.
BY LY

Group 1 (n=332) .
HY 5420 522 1.13 0.72
LY 4505 1186 0.82 0.54
Group 2 (n = 234)

HY 6354 389 1.26 0.63
LY 4786 930 0.87 0.90

There were no differences between the selection groups when the
environmental means were near the cross-over point. This suggests that
sites with intermediate levels of stress are unlikely to be useful for selec-
tion.

This indicates that, as a general phenomenon, genotypes selected
under optimum growing conditions do not perform well under poor
growing conditions, and vice-versa. In the presence of a cross-over of
G x E interaction, the plant breeder faces a dilemma in selecting the right
genotypes for every environment.
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Hildebrand (1990) and Stroup et al. ( 1993) have presented similar
concepts by discussing negative and positive interpretation of G x E
interaction (Fig.3).

GENOTYPIC YIELDS (t/ha)

1.0 2.0 3 4 5
ENVIRONMENTAL YIELDS (t/ha)

GENOTYPIC YIELDS (t/ha)

0 1 : i
1.0 2.0 3 a 5

ENVIRONMENTAL YIELDS (t/ha)

Fig. (3) Negative (a) and positive (b) interprctation of G x E interaction (Stroup et
al., 1993)
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The negative interpretation of G x E interaction (Figure 3a) implies
that, in the presence of three hypothetical cultivars (A,B,C) with the
same overall mean yield and the same deviations from regression, culti-
var B is selected because it is more widely adapted according to Finlay
and Wilkinson (1963) as indicated by the value of the regression coeffi-
cient. Cultivar A is discarded because 1t performs poorly in poor envi-
ronments, and cultivar C is discarded because it is unable to exploit
high-yielding environments. In practice, since most of the selection
work is traditionally conducted either in favorable environments or
under the well managed conditions of experiment stations (Simmonds
and Talbot, 1992}, cultivar A is also frequently selected on the assump-
tion that its high yield potential will have a carry-over effect in low yield-
ing environments. The positive interpretation (Figure 3b) recognizes the
importance of specific adaptation and leads to the selection of cultivar A
for good environments and of cultivar C for poor environments.

The presence of a cross-over G x E interaction has often been
neglected by conducting selection and testing only above the cross-over
point, and particularly in well managed experiments stations. Figure 4
shows that conditions in which selection 1s conducted in experiment sta-
tions could be above the hypothetical cross-over point in relation to the
conditions in farmers fields. This might explain why in most countries

-the identification of superior cultivars in experiment stations is seldom
accompanied by large scate adoption.

The barley yield data from experiment stations in a number of
countries (Table 7) are much higher than the average yield in farmers
fields.

It is interesting that in the trials indicated in Table 7, the average
number of lines outyielding the national check in each trial was 8 and
10, in the Low and High Rainfall Trials, respectively. But, very few
barley varieties have been released for low yielding conditions, and,
with few exceptions, those which have been released have not been
adopted. In the case of exceptions (Tunisia and Lebanon) the adoption
has taken place in the better environments which are presumably those
more similar to the conditions of experiment stations. A point of particu-
lar interest in Table 7 is that the national average yields and the trials
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average yields lie, in most cases, at opposite sites of the point in which
we often found a cross over in barley (Ceccarelli,1989; Ceccarelli and
Grando, 1991 a).

Table 7. Average grain yield (kg/ha) of the ICARDA Regional Yield Trials for low-and
high-rainfali arcas (1985-1991) and nationat average yield in a number of countries,

Country Avcrage yield (kg/ha) in cxp. siations National average
Low Rainlall Trials High Rainfall Trials yield (kg/ha)

Algeria 2993 4168 862
Afghanistan 1563 3462 1070
China 5349 3890 2836
Cyprus 3160 4804 1948
Egypt 2798 3855 2698
Ethiopia 1690 3042 1131

Iin 2782 3597 1143
Irag 945 819 741
Jordan 2294 2820 684
Lebanon 2319 2828 1884
Libya 1465 2886 59
Morgco 2926 3715 1140
Pakistan © 1897 2275 772

S. Arabia GO0 4280 3887
Syria 3417 3367 716
Tunisia 3261 3883 735
Turkey 2077 3635 2043

The analysis of the adoption process (or more often of the lack of
adoption) usually does not consider factors associated with the breeding
process itself. We postulate that by conducting selection and testing
under realistic conditions, the number of lines outyielding the cultivars
presently grown by farmers will be probably less. However, the prob-
abtlity that those lines will maintain their superiority under farmers field
conditions will be considerably higher and this, in turn, may increase the
probability of adoption.



Some recent experience in Syria seems to indicate that this is
indeed the case. Pure lines selected from landraces were identified in an
experimeh( site without fertilizer, irrigation and weed control. When
these lines were tested by farmers on areas ranging from 2 to 5 ha, yield
increases of up to 25% were observed.
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Fig. (4) Hypothetical G x E interaction of cross-over type between experiment
stations and farmers fields

Conclusions

Breeding for low yielding environments has traditionally consisted
of either iesting germplasm developed for other environments, or select-
ing under favorable conditions. This is based on the assumption that it is
‘not possible to detect and use genetic differences at low yield levels and
there is carry-over effect of high yield potential in favorable environ-
ments. Very little breeding work for low yielding environments includes
selection of parents and segregation populations in environments climati-
cally and agronomically similar to farmers conditions.
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Training scientists from developing countries, where improving
agricultural production in low yielding conditions is more urgent, has
been based on breeding methods and philosophies used in favorable
conditions. As a consequence of this training, in most developing coun-
tries experiment stations are concentrated in the most favorable environ-
ments. Those which are in low yielding environments are managed
according to "recommended” agronomic practices and yields levels are
miuch higher than in farmers tields.

Both theory and experimental data show that this type of breeding
has a low probability of success in low yielding conditions because of G
x E interactions. In practice the adoption of new cultivar in low yielding
environments has been negligible (Byerlee and Husain, 1993).

This paper shows that for a typical crop of low yielding environ-
ments such as barley, it is possible to exploit genetic differences under
farmers conditions, improving yield without additional inputs, and thus
increasing the probability of adoption.
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NATURE OF TOLERANCE TO CONTINUOUS CLIPPING
AMONG THREE IRAQI FODDER BARLEY LAND RACES
AND SOME OF THEIR EXTRACTS

AM. AL-Shamma B.A. AL-Rawi  M.J.Abdulrahman
IPA Agriculture Research Center P.O. Box 39094
Baghdad-Iraq

Abstract

Barley (H. vulgare) is commonly used for dual purposes or direct
fodder crop in the central irrigated plains of Iraq. For climatical reasons,
barley is considered to be the only crop farmers-sheep or cattle owners
rely on for green fodder supplies in winter and early spring in these
plains. However, most recommended barley varieties for these plains do
not lend themselves or tolerate continued clipping or grazing.

This stuedy was conducted with the aim of identifying a cultigen
(s) of barley that could tolerate up to four rounds of continued grazing or
clipping when canopy reaches 30-36 ¢m. in height for each clipping
practice.

Three Iraqi land races of barley namely; "262-Base", "263-Base”
and "264-Base" along with, nine of their extracts were compared with
"Numar" (Sole grain producing barley variety), Line "IPA 99" (dual
purpose barley line) and L. Kut (A mixture of "Numar” and "Arivate"
barley varieties). Comparisons were run in two experiments arrange as
split plot in a randomized complete block design with three replications
in the 1991-1992 and 1992-1993 seasons. Throughout these two sea-
sons, maximum conditions were maintained regarding to fertilizer and
irrigation, '

Clipping was practiced when stands were at 30-36 cm. in height
whereas stubble was maintained at 2 cm. above soil line. Plots were
clipped once, twice, three times and four times (total green forage
returns were calculated from these practices). Plots were then left for
final regrowth for grain production. All entries were evaluated for green
fodder productivity and their degree of tolerance to clipping after the dif-
ferent clipping treatments.
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In both seasons results showed that entry "264-Base"” was out-
standing in its performance as a fodder barley in the irrigated central
plains of Iraq. This is indicated by its tolerance to continued clipping and
its higher accumulated returns of green fodder after four rounds of con-
secutive clippings as the production amounted to an average of 39.565
tons/ha over both seasons of study.

Introduction

There 1s general consensus among field crops specialists that of
temperate zone small grain crops; cultivated barley (H. vulgare L.) is the
most tolerant when subjected to repeated close clipping or actual live-
stock or sheep grazing. This attribute 1s of particular importance in
regions where climatic conditions of winter season and early spring are
conducive for vigorous and continued growth for such a crop. The
region of the irrigated central plains of Iraq is one of those (Anonymous,
1987).

Table 1: Average monthly day-night temperature in celceus, Baghdad,
Iraq over 40) years.

Month Day Night Month Day Night
January 16.1 4.2 July 435 253
February 18.6 6.1 August 435 4.7
March 223 92 September 397 21.0
April 28.9 4.6 October 333 16.2
May 357 19.8 November 24.5 10.3
June 40.9 23.5 December 17.7 5.1

Also, it has been demonstrated that tolerance to clipping or grazing
in barley is varietal characteristic with climate and management practices
through the growing period play additional important role, (Washko
1947, Hubbard and Harper 1949. Crowder 1954, Gardner and Rogers
1956, Morey 1961, Dumply et al. 1982, Al-Rawi et al. 1989 and Al-
Rawi and Al-Shamma 1991). However the above cited references are
concerned with tolerance to two consecutive clippings or actual grazing
at most with the second clipping or grazing practice is carried out shortly
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before the onset of jointing. After which stand is then left for grain pro-
duction. The amount of grain recovered at harvest is the only criterion
used for the definition of tolerance to clipping or grazing in small grain
Crops. :

However, as early as 1986, our attention was brought to the exis-
tence of some kinds of barley under cultivation, a long the upper
Euphrates River basin-Iraq with a claim that such barley could tolerate
up to four rounds of continuous grazing when stand height is at 28-36
cm. and still show a degree of tolerance to such severe processes of
grazing throughout the growing season. Designation of materials and
sites of collection are described elsewhere in this paper.

This study presents results of two experiments conducted in the
1991-1992 and 1992-1993 seasons in which three land races along with
nine of their extracted lines and three check cultivars were subjected to
four consecutive clippings throghout their growing season with the
objective of studying the performance of these entries and the nature of
their tolerance to continued close clipping through studying total green
forage yield,-the after-math biomass production and total grain yield
after clipping. The aim is to try to recommend an entry suitable for con-
tinuous grazing in the central irrigated phains of Iraq.

Materials and Methods
_ Three land races designated as 262-Base, 263-Base and 264-
Base, were collected in the summer of 1986 from Radwaneih region (38
km. S.W. of Baghdad-Iraq), Faluja region (65 km. W. of Baghdad),
-and Heit regton (160 km. N.W. Baghdad), respectively. Farmers-sheep
owners of these areas use such land races for direct and continuous
sheep grazing from December to the end of March or after March. Also
nine of their extracts (namely, 262-89 and 262-S14-1 of 262-Base, and
263-84, 263-522, 263-S24 of 263-Base and 264-510, 264-S16 and
264-S20 of 264-Base) were selected after being tested for their ability to
tolerate four continued clipping at sheep level pasture cut (2-3 cm. above
soil line). All above entries were included in the study along with
"Numar" a spring type-early-erect variety still under production in the
central irrigated plains of Iraq, "IPA99" a facultative semiprostrate type
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with mid-season heading date. The IPA99 previously was recommended
as dual purpose barley (Al-Rawi et al., 1989 and Al-Rawi and Al-
Shamma, 1991). And Local Kut (L.Kut), is another collection from the
Kut province a long the Tigris River basin (180 km. S.E. of Baghdad)
with a claim that it tolerates continued grazing. The experimental proce-
dure was as follows : Two field experiments were conducted in the
1991-1992 and 1992-1993 seasons at the Fudalia experiment station of
the IPA Agriculture Research Centre-Baghdad, Iraq. The soil is silty
clay with pH 7.9, average Ec of soil extract was 3.2 m.mohs and mean
organic matter of about 0.68%. Both experiments were of a split plot
arrangement in a complete randomized block design replicated three
times. The base populations, their related extracts and the check varieties
in addition to L. Kut were entered as main treatments. Clipping practices
namely (a) treament-one clipping, (b) treament-two consecutive clip-
pings, (c) treatment-three consecutive clippings and (d) treatment-four
consecutive clippings, were the subplot treatments. The experin.ental
unit, the subplot consisted of three, four meter long rows spaced at 30
cm. apart. Seeding rate was 140 kg/ha. The experiments were seeded in
Nov.26, 1991 and Nov.28, 1992, respectively. Fertilizer in the form of
N; P; K (18:18:18) was applied at seeding date at a rate of 700 kg/ha.
Urea (45% N) was broadcasted at a rate, of 200 kg/ha. after each round
of clipping. Unclipped subplots recieved same amount of urea. Clipping
was carried out when stand height ranged between 30-36 cm. (Perry and
Chapman, 1974) on extended leaf basis especially for the (a) and (b)
treatments as most entries are of the semiprostrate growth habit. Stubble
was maintained at 2 to 3 cm. above soil line. An ordinary hand sickle
was the tool with which foilage removal was done. Border rows were
also clipped to neutralize the effect of shading and competition. Clipping
dates for the 1991-1992 season were Jan. 27, Feb. 25, March 10 and
March 24, 1992 whereas they were on Feb. 6, Feb. 24, March 7 and
March 20, 1993 for the 1992-1993 season. Green forage yield, total
after-math biomass and grain yield were extrapolated and expressed in
tons per hectare based on total yield recovered from each subplot (0.9 x
4 m. dimensions). Analyses of variance and statistical tests were carried
out following procedures set by Steel and Torrie (1960).
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Results and Discussion _

Data on green forage yield for the fifteen entries included in this
study for the 1991-1992 and 1992-1993 seasons are presented in Table
(2). In the 1991-1992 season, entries differed markedly but not signifi-
cantly (P>0.05) in their average performance for green forage produc-
tion. They ranged between 17.25 tons/ha. for entry 263.524 to 23.25
tons/ha. for entry 262-Base with an overall average of 20.09 tons.ha.
However, 262-Base and its extract 262-89 and 264-Base and its extract
264-520 could be singled out for their overall better performance

Table 2: Effect of different clipping treatments, (one clipping (a) two
clippings (b) three clippings (C?an four clippings (d) on green forage
yield in tons/ha. of three land races, nine of their extracts and three
varieties of barley for 1991-1992 and 1992-1993 seasons, Fudalia,
Baghdad, Iraq.

1991-1992 Season 1992-1993 Season
Clipping treatments Clipping treatments
Entry a b c d Average a b < d Average

Once “Pwige 3Times 4Times |pedfomiance) Once FTwice 3Times 4Times fperformance
262-Base |6.75{23.17]26.01 { 29.50 23.25 | 9.15]18.34]28.96 |37.06 23.38
262-59 7.61|17.45]24.00 | 40.70 22.44 1 9.11]19.54|30.05 ]38.02 24.18
262.514-1]|5.66| 14.88121.74 | 35.67 19.49 8.72 117.91]27.38 {35.17 22.30
263-Base |5.55]15.15[19.93 | 34.67 18.82 ]11.03]21.08]30.94 |37.87 25.23
263-54 7.87|18.83]23.82 | 25.50 19.01 |11.05]|21.61}30.58 | 38.47 25.43
263.813 |6.19]16.56|22.82 | 36.94 20.63 |12.41]22.06)30.27 [37.70 25.61
263-822 |5.19)17.44)21.24 | 30.64 18.63 |11.46]20.65/29.67 [41.50 25.82
263-524 |5.49[(14.14}19.18 § 30.18 17.25 |12.27}22.73]32.31 { 41.08 27.10
264-Base |7.43[17.70] 24.48 | 39.00 2215 |11.92]23.17]34.03 | 40.13 27.31
264-810 }5.77]16.10[21.18 { 33.95 19.25 |[10.42}20.54)30.62 | 41.87 25.86
264-516 |5.69]14.65]22.39 | 38.23 20.24 T7.79|15.94]2591 |33.68 20.83
264-$20 |7.28] 16.88]23.38 { 38.00 21.39 | 7.07 | 15.88] 26.38 | 35.68 21.25
LKut 7.35]21.46|23.201 20.50 12.18 22.02]24.47|141.47 [ 41.17 24.96
Numar 8.37] 20.0 |21.80 ] 28.45 19.66 |13.64]|20.15]26.07 13285 23.18
1PAYY 6.28] 16.30120.69 | 30.05 18.58 |11.92]22.66/32.28 }139.91 26.69

Avcrage |6.57]17.41]22.39| 34.10 - 10.68]20.29£29.33 138.14
L.5.D.5% for entrics = 4,134  L.§S.D.5% for enlries = {1535
L.5.D.5% for cuts = 1387 L.$.D.5% for cuts = 0.234
L.5.D.5% for cuts within entries = 3.396  L.5.D.5% for cuts within entries=0.937
L.5.D.5% for wreatment = 4038 L.S.D.5% for treatment = 0.453
combinalions. _ combinations.
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and efficiency in green forage production as they averaged 23.25,
22.44, 22.15 and 21.39 tons/ha., respectively. Other entries such as
263-Base and its corresponding extracts, L. Kut, Numar and IPA 99
line were not as efficient in their average performance. To shed some
light on the factors that contributed to the presence or lack of efficiency it
is important here to compare results of d treatment for all entries. It is
apparent that there ts significant statistical differences (P<.05) among the
d treatment results. Entries 262-59, 264-Base, 264-S16 and 264-S20
out performed all others in their total green forage production for this
treatment as they averaged 40.70, 39.00, 38.23 and 38.00 tons/ha.
respectively. However, the rest of entries gave significantly lower green
forage yield for this particular treatment. Apart ffrom entry 262-Base, in
general a low performance of the four consecutive clipping treatment had
contributed to lower entry performance and vise versa. As for the 1992-
1993 results, there were again statistical differences (P<.05) amongst
the fifteen entries. Green forage production for the entries ranged from
20.83 to 27.31 tons/ha. with a mean of 24.61 tons/ha. Ten entries have
exceeded the average performance of the entries. However, entry 263-
S24 and 264-Base outperformed all others as they averaged 27.10 and
27.31 tons/ba. respectively. It could be added that entry 262-89 and
264-Base have repeated their performance in total green forage produc-
tion in (d) treatment with marked regularity over both seasons. It is
apparent that 1992-1993 season was more favorable for continuous and
tast growth than the 1991-1992 season. Averages over all entries for the
a, b, ¢ and d clipping treatments testifiy to such an assertion. As they
were 6.57, 17.41, 22.39 and 34.10 wons/ha for the 1991-1992 season
whereas the same above treatments averaged 10.68, 20.29, 29.33 and
38.14 tons/ha, respectively. For this, true differences between entries at
the sub plot treatments level were more or less obsecured in 1992-1993
season. A case in point is the performance of Numar an erect-spring
type sole grain producer variety and IPAS9 semiprostrate and recom-
mended dual purpose barley line. These two entries have behaved true to
their documented old performance in 1991-1992 season, however dif-
ferences among these two entries were eliminated in 1992-1993 season
for the one cut (a) treatment” and two consecutive cuts (b) treatment”,
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respectively (Al-Rawi et al. 1989),

It is apparent that entries have responded dlfferently to clipping
treatments particularly at the three or four consecutive clippings. Since
these entries were under maximum conditions fertilizer and irrigation
Morris and Gardner (1958), Burton and Prine (1958) and Morey
(1961), then the differences in their response could be attributed to the
nature and rate of depletion of the reserved carbohydrates which
explained tolerance to continuous clipping in western wheatgrass
(Agropyron simithii) Everson (1966) and failure of tolerance to clipping
in basin wildrye (Elymus cinerus) Perry and Chapman (1974). How-
ever, other explanations of tolerance to clipping suggested by Crowder
(1974), Morey (1961), Thakur and Shands (1974), Gardner and Rogers
(1965) and Al-Rawi et al. (1989) are limited to the two consecutive clip-
ping treatments thus they do not suit explaining results of an experiment
such as this.

Data on averages of biomass and grain yield at no clipping and
after clipping treatments tor the 1991-1992 season are presented in Table
(3) section A and section B respectively.

~As is shown in Table (3-A) entries were almost similar in their,
"averaged-over clipping treatments”, biomass yield for the 1991-1992
season. The biomass average yield for all entries ranged from 10.66 to
13.12 tons/ha with a mean of 11.86 tons/ha. For (d) treatment the after-
math biomass yield for all entries did not differ significantly (P>.05)
from each other. However, entries that produced highest biomass were
IPA99, Numar, L.Kut, 262-Base, 263-S4, 263-§22, 264-Base and
264-520 as their yield exceeded the (d) treatment mean (6.90 tons/ha).

Data on average grain vield for the 1991-1992 season are pre-
sented in Table (3-section B). In respect to this parameter, entries
showed grouping; in that 262-Base, 263-Base, 264-Base and their cor-
responding extracts averaged 3.5 tons/ha with a range of 3.10 to 3.10 to
3.80 tons/ha of grain yield. Conversly, L. Kut, Numar and IPA99 aver-
aged 4.560 tons/ha with a range of 4.08 to 5.07 tons/ha of grain yield.
This group significantly (P<.05) out yielded the land races and their
extracts. This result is not unexpected for, Numar as a sole grain pro-
ducer barley as is L. Kut since it appeared to be a mixture of Arivat and
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Table (3): Effect of different clipping treatments, (no clipping, one clip-
ping a, two clippings b, three clippings ¢ and four clippings d) on total
biomass section A and grain yield section B in Tons/ha. of three land
races, nine of their extracts and three varieties of barley for 1991-1992
season Fudalia, Baghdad, Iraq.

A- Biomass yicld B- Grain yicid
1991-1992 Season 1991-1992 Season
Clipping treatmenits Avcrage Clipping treatments Average
Entry a b c d | Perfor- a b} C d | Perfor-

No. Once lwice 3Times 4Timed mance| No. Once Twice 3Times 4Timesq mance
262-Base [18.10]13.93J11.44| 7.58 ) 7.62 | 11.73 )| 5.75] 4.02]| 4.08) 2.64} 2.62 | 3.82
262-89 16.83|13.7509.57{ 9.52 § 5.38 1 11.01]4.70] 3.48] 2.45] 298| 1.88] 3.10
262-514-1113.6 |14.15(10.09] 9.42 | 6.02 ] 10.66] 4.63] 4.67] 3.50} 3.63 ]| 2.48 3.80
263-Base [19.59]114.00]19.98 | 9.09 | 6.88 ]| 1191 | 5.62] 3.63] 3.01} 2.78 ] 2.35| 3.48
263-54 19.09)11.98]10.28] 9.74 [ 8.12 | 11.84 | 5.04] 2.84] 2.82| 2.88] 2.84| 3.36
263.813 19.68[13.60[10.06] 10.16] 561 | 11.82] 5.58] 3.48] 2.82}13.29]| 1.771 3.39
263-822 17.9516379.12 ] 8.04f 6.91 | 11.68)5.63] 5.23] 3.02) 2.53 ] 2.541 3.79
263-524 |18 42014.73)11.35] 825} 53921 11.73]5.63] 437] 3.541 2691991 3.64
264-Base |18.90]14.02010.57] 9.92 | 7.35 | 12.15] 5.34] 3.58} 3.21] 2.89 ] 2.51 3.51

2

3

2

264-310 H6.75]114.40[9.06 | 831 ] 5.74 | 10.85]5.15| 3.91 61271 1.91 ] 3.26
264-516 [18.15|15.35[12.05f 9.48 | 6.124 12.23] 5.38] 3.83 68] 3.04 2231 3.63
264-820 [18.75{14.89010.23}110.50| 7.55 1 12.38 ] 4.53] 3.717 86| 3.26 ] 2.48| 3.3%8
LK 19.97116.47}8.03 1 9.23 | 7.50| 12.24| 6.66| 5.76| 2.74| 2.85{ 2.39 | 4.08
Nurnar 18.99117.07]9.55 1 B.o6 | 8.23 | 12.50] 7.64] 6.37| 3.42]| 2.87| 2.89 | 4.64
IPAGY 19.64|18.05011.44] 7.93 | 8.53 | 13.12| 7.01] 6.65] 4.58] 3.40| 3.71 | 5.07
Average [1B.29114.85110.19] 9.06 ] 6.90| 11.861 5.62| 4.37] 3.23]| 2.96 ]| 2.44

L.5.D.5% for entries = 2.056  L.S.D.5% for entries = {1.§11
L.5.D.5% for cuts = (3]0 L.S.D.5% for cuts = 0.380
L.S.D.3% for cuts within eniries = 3.137 L.5.0.5% for cuts within entries=1.470
L.5.D.5% for treatment = 3494 L.S.D.S5% lor treatment = 1.547
combinations. combinations.

Numar barley varieties, whereas IPA99 is a newly recommended line of
barley for sole grain production or for dual purpose uses. Al-Rawi et al.
(1989) and Al-Rawi and Al-Shamma (1991).

It is also most impoftant to compare the (d) treatment effects on
total grain yield for all entries. Genotypes and Land races and their
extracts showed varied degrees of response to this treatment, however,
entries 262-Base, 262-514-1 263-S4, 263-822, 264-Base, 264-520,
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Numar and IPA9Y grain yield have surpassed mean (d) treatment of
2.44 tons/ha as their corresponding grain yield for such (a) treatment
were 2.62, 2.48, 2.84, 2.54, 2.51, 2.51, 2.48, 2.89 and 3.71 tons/ha.,
respectively. However, for Numar and [PA99 there was pronouned
increase in grain yield at the (d) treatment, in return, there was sharp
singnificant, reduction in green forage production at this treatment. Such
results show the inverse and unbalanced relationship between green for-
age yield and grain yield for these two genotypes.

Data on total biomass and grain yield at the no clipping and a, b, ¢
and d clipping treatments for 1992-1993 season are presented in Table
(4) sections A and B respectively.

For the biomass data Table (4-A), entries differed significantly
(P<.05) in their averaged-over cuts biomass production in the 1992-
1993 season. However, 262-Base, 263-Base, 264-Base, and thetr
related extracts yielded between 8.85 to 10.53 tons/ha. Whereas L. Kut,
Numar and IPA99 were the lowest producers as they averaged 7.91,
8.22 and 8.50 tons/ha., respectively. Such results are significantly less
than those of the local land races or their extracts. Results of the d treat-
ment effect showed significant differences (P<.05). The aftermath bio-
mass production at this treatment has ranged from zero for Numar barley
variety to 7.54 tons/ha for extract 264-S10. The negative effect of d
treatment is more felt on L. Kut, Numar and IPA9% than on 262-Base,
263-Base, 264-Base, and their corresponding extracts except for 262-
S14-1 and 263-524 as these two entries with L.Kut, Numar and IPA99
yielded below the d treatment mean,

A comparison between results of d treatment effect on biomass
production in 1991-1992 and 1992-1993 seasons shows that there is a
recognized stability of performance in 262-Base, 263-Base, 264-Base,
and most of their extracts. Conversaly, there 1s a sharp fluctuation in the
recorded results of L.Kut, Numar-and IPA99. There is an indication
here that these entries are more affected by season changes.

Data of grain yield for 1992-1993 season are presented in Table
(4-B). Statistical tests indicated that there was significant differences
among entries mean performance. Grain yield averages for 262-Base,
263-Base, 264-Base and their related extracts have approximated or -
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gave slightly higher grain yield than the over all entries mean: 2.21
tons/ha. Whereas L.Kut, Numar and IPA99 yielded below the 2.21
tons/ha. The decline in grain yield for these three entries is very much a
function of (c) and (d) clipping treatments. Other entries were affected
but slightly-by these two treatments. In fact most tolerant entries were
262-Base, 264-Base, and most of their extracts.

Table 4: Effect of different clipping treatments, (no clipping, one clip-
ping a, two clippings b, three clippings ¢ and four ¢lippings d) on total
biomass section A and grain yield section B in Tons/ha. of three land
races, nine of their exiracts and three varieties of barley for 1992-1993
season Fudalia, Baghdad, Iraq.

A- Biomass yicld B- Grain yicld
1992-1993 Season 1992-1993 Season
Clipping treatments Average Clipping treatments Average
Entry a b ¢ d Perfor- a b ¢ d | Perfor-

No. Ownce Twice 3Times 4Times] manec| No. Once Twice 3Times 4Timey mance
262-3ase [15.82111.99]18.14 1 8.52 ] 679 ] 11171 4.07] 2.60) 1.85] 1.74 ] 1.02] 2.56
262-59 14971 9.9698.21 ] 7.10[ 53.83 | 9.21 | 4.31] 2.84] 2.05| 1.40) 1.20| 2.36
262-512-117.07113.0119.58 | 7.82 | 5.19 | 10,530 4.9 3.08| 2.20] 1.70] Q.98 2.59
263-Rase 113.70] 9.7318.09 | 6.2 | 5.44| 863 | 4.16/ 2.51| 1.32] 1.27 [ 0.89 | 2.03
263-54 1588|969 831 7.73] 6.95] 9.71 | 4:06) 2.02] L.76]| 1.23§ 0.94 | 2.00
263513 {1543 9.963%8.14 ) 758 ) 7.04) .61 1 8.21) 2.66] 2.05] 1.46 1 0.7 2.22
263-522 [15.90[11.73}v.00| 7.09 | 6.87 | 10.12] 5.05{ 3.47| 2.12{ 1.52 ] 1.1% | 2.67

1

i

1

1

263-524 16.83]10.968.32 | 6.92 [ 3.48 | ¢.30 |4.79] 2.69| 1.95} 1.20| 0.55| 2.24
264-Base [16.99]10.64|8.24 | 8.21 | 6.86 | 10.19| 3.79] 2.24| 1.97] 1.40| .36 2.15
264-510 [15.11|11.42|8.50| 7.04 | 7.54 ) 9.92 {4.34; 3.22| 1.59| 1.537 | 0.95] 2.33
264-816 14141104817 89 | 6.87 527 8.93 [ 4.2s] 298] 1.47 69 ) 1.0471 2.17
264-820 [i3.55]11.38|6.68 | 6.56 | 6.10| 8.85 | 3.67] 2.74] t.93] 1.5t | 112} 2.19
L.Kut 16.7219.36 6,75 | 6.04 | &.71 7.91 | 4.24] 2.10) 1.24 | 0.83 ]| 048] 1.78
Numar 16.20110.43|8.18 | 6.31 1 0.00 | 8.22 | 5.57] 2.29| 1.19] 0.52 ] 0.00]| 1.91
IPA99 12.77111.09{7.15 1 7.10 | 4.40 ) 650 13,831 2901 1.61 ] 0.96 | 0.6 1.9¥

Average 15.411t0.76l8.08 ) 7741 5.20 4.35F 2.63) 1.761 1.33 ] 0.87
L.5.10.5% for entrics = (479  L.8.D.5% [or entrics = 0478
L.8.D.5% for cuts = (1233 L.S.D.53% for culs = {),234
L.5.D.5% for culs within entrics = (L,903  L.5.D.5% for cuts within ¢ntries=0.906
"L.8.D.5% for treatment = 0.947 LS.D.5% for treatment = 0.949
combinations. combinations,

From the data presented and discussed in this study; it 1s apparent
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that genotypes, local land races and their derived lines have responded
differently to clipping treatments both within season of study or over
either seasons. L.Kut, Numar and IPA99 have varied in their responses
over seasons of study in respect to their green forage production or in
their tolerance to their green forage production or in their tolerance to
clipping which is measured by grain yield recovered after the ¢ and d
clipping treatments. To be more explicit, in 1991-1992 these entries
have shown a solid tolerance to clipping but with higher loss in green
forage production for the ¢ and d treatments. Whereas they lost tolerance
to clipping in the more conductive climate and environmental conditions
of 1992-1993 season. Results obtained on Numar and and TPA99 are in
agreement with earlier studies of Al-Rawi et al. (1989) and Al-Rawi and
Al-Shamma (1991) where it has been proven that Numar, the early,
erect spring type barley cultivar does not tolerate two consecutive clip-
pings whereas IPA99 tolerates only two consecutive cuts.

As for 262-Base, 263-Base, 264-Base and most of their extracts
they seem to be tolerating continuous clipping (up to four rounds of clip-
pings) with varying degrees.

Based on the three parameters discussed in this study which were
green forage yield, aftermath biomass and grain yield it seems that 264-
Base followed by extract 262-89 are most productive and most tolerant
to four consecutive clippings through the growing season and under the
prevailing climatic conditions of the 1991-1992 and 1992-1993 seasons.
A note of support on the physiological and developmental activities of
small grain crops in the irrigated centeral plains of Iraq is found in
results reported by Bokhart and Singh (1974) who asserted that total
non-structural carbohydrates (TNC) was highest in the shoot, crown
and roots of westerm wheatgrass (Agropyron smithii) at 24/13°C day-
night temperature and regrowth after foilage removal was best at or
slightly above 13/7°C day-night temperature. Eagles (1971) reported that
net assimilation rate (NAR) and leaf arca ratio and their dependent
parameter, the relative growth rate (RGR) are function of short days-8
hours or a little more of photoperiod and temperature as higher rate of
leaveés growth were found in short days with 20°C temperature in
(Dactylis glomerata). Cotterell and Dale (1986) demonstrated that barley
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plants grown under 8 h. photoperiod initiated many more spikelets but
did so at a lower rate than at 16 h. photoperiod. Whereas Kirby (1973)
reported that apex development and spikelets numbers were reduced for
uniculm mutant of "Proctor” barley grown at 26°C versus 17°C and 6°C
and that apex abnormalities were ferquent at 26°C. Dale and Wilson
(1978) reported that more spikelets were formed at high versus low lev-
els of nitrogen in two or six rowed barley cultivars. Frank et al. (1992)
in a study on the effect of temperature and nitrogen fertilization on ker-
nels number that is spikelets development in Bowman a two-row barley
and Azure, a six row barley reported that kernel numbers/ spike for both
cultivars were highest at 18°C and there was significant ferulizer x tem-
perature interaction for Azure variety at 18°C and nitrogen level of 200
kg/ha. Al-Shamma et al. (1989) suggested that longer duration of shoot
apex development could be counted as a criterion for tolerance to clip-
ping in barley.

From the above presented argument it is suggested that tempera-
ture most suitable for unhampered growth and development for barley
does prevail in the central irrigated plains of Iraq. (Table 1) Moreover,
photoperiod from emergence to heading of barley 1n this region ranges
from about 10h/d during November to 12h/d at March 21 st. with almost
90% shiney days. Such range and continuation of photoperiod come
closer to the recommended periods for ideal physiological and develop-
mental activities. Nitrogen fertilizer was applied at the acceptable rate as
irrigation was carried out to supply around 550 mm. of water during the
growing season. Following these lines of argument it could be con-
cluded that tolerance to clipping at sheep level cut in 264-Base and to a
lesser degree in 262-89 is related to the pooled genetic makeup of 264-
Base or to the genetic makeup of 262-59. Apprarently such genetic con-
stitutions interacted positively with both temperature, photoperiods and
management practices to show and inhance this kind of tolerance. It is
suggested that these fodder barley land races are the end product of both
natural and directional selection. They are leafy, facultative, of semi-
prostrate growth habit coupled with slow apical meristem development
as some of them headed at or after 130 days from date of emer-
gence.
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Over the both seasons of the study 264-Base was outstanding in
its performance and for this it is to be recommended as a fodder barley
for the irrigated central plains of Iraq.
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NEW SOURCE OF RESISTANCE FOR SCALD IN BARLEY

L H. Avva. M. N. Mouhi A K. Al-Taie, §.M. Nimir
Agric. Biol. Res. Cent. Plant Protect. Res. Station,
Baghdad, Iraq. : Ninevah, Iraq.
Abstract

Seventeen cultivars and mutants of barley have been evaluated to
scald disease incited by Rhynchosporium secalis, under the environmen-
tal conditions of Baghdad and Ninevah for 1986, 1987 and 1988.

Artificial inoculations. were carried out in Baghdad l:;y spraying
field grown plants with aqueous suspension of spores (2x 10" spores/mi)
at flowering stage. In Ninevah, plants were left for natural infection.
The disease severity was calculated at maturation stage.

Results indicated that Na-20 mutant was highly resistant to scald,
whereas other cyltivars and mutants showed variable reactions.

Introduction

Scald disease of barley by Rhynchosporium secalis (Oud.) Davis
is a destructive disease especially in the north of Iraq (2).

Yield losses caused by the disease has not been previously sti-
mated in Iraq. However, in severe infection great yield loss is due to
reduce kernel weight number of kernels per spike and number of spike
per plant (12). The use of resistance cultivars is the most effective means
of disease control in barley (9-10, 12-15).

Resistance to scald disease has been registered in number of lines
and cultivars of barley. Much of this resistance is controlled by a single
dominant gene (12-15), so that transfer of resistance is quite practical
through conventional breeding.

This study, was carried out to evaluate 17 barley cultivars and
mutants to scald incidence under Baghdad and Ninevah conditions. In
order to identify a new source of resistance in barley to scald disease
may be discovered.
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Materials and Methods

Seven exotic and local cultivars obtained from Directorate General
of Applied Research, Abu-Ghraib and Ninevah, were used in this work.
Ten other induced mutants (1) of barley in o and F10 generations were
kindly supplied by Dr. F. Al-Khalisy, Agricultural and Biological
Research Centre, Baghdad.

Three isolates of R.secalis obtained from infected barley leaves
collected from different regions of Irag were employed in this study
(Fig.1) .

Isolation of R.secalis was made by modification of previously
reported technique (7). Leaves with well developed scald lesions were
cut imo 1 cm pieces, surface sterilized in 70% ethanol and placed on 1%
tap water agar media at 16”C under continuous light. After 2-5 days the
ussue pieces were removed and the ager surface underneath the lisions
were removed and placed in test tube with 2-3 ml of distilled water,
broken up with a sterilized glass rod, and shaked vigorously. Five drops
of suspension were placed on Lima bean agar medium. After 2 weeks of
incubation at 16°C, single spore colonies of R.secalis were developed.

Artificial inoculation were carried out at Baghdad only, by spray-
ing an aqueous suspension (2x 10’ spores/ml) of spores on field grown
plants at flowering stage. Control plants were sprayed with distillated
water only. About 300 plants for each cultivar or mutant were inocu-
lated. Disease severity was calculated in a similar way of Coeloni (8) at
maturation stage as follow :

0 = no visible symptoms: | = small lesions confined to the leaf

tips and margins (25% of leaf area infected) ; 2 = somewhat larger

lesions on leaf tips margins and sheaths (50% of leaf area

infected) ; 3 = larger lesions covering most of the leaf blade (75%

of leaf area infected) ; 4 = total collapse of the leaf, with no dis-

crete lesions within the wilted area (100% of leaf area infected).

Under Ninevah conditions, the plants were left for natural infec-

tion. The surface of leaf area infected by R. secalis was determined

according to assessment key of James (11). The agricultural prac-
tices were applied according to Iragi Agricultural Ministry recomr-

mendation (3).
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Results and Discussion

From a large number of samples collected on different regions,
five isolates of R.secalis were derived, out of which 3 isolates were
found to be highly virulent on Numar cultivar (Fig.1). The colour of
colonies hyaline or light grey, the shape of conidia cylindric to ovate and
growth rate on lima bean agar media at 16°C, were used as major criteria
for identification.

Fig. (1) : Three isolates of R. secalis on L.ima bean agar medium after 3
weeks
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Symptoms of scald were observed in the field about one week
after inoculation. The disease was easily recognized by distinctive
lesions on leaves (Fig.2), sheaths and glumes (Fig.3).Infection was first
evident as dark, pale grey or bluish grey lesions, later the lesions
assumed a water soaked appearance. As the infection advances, the cen-
tres of lesions dry out and bleach to become light grey, tan on white,
with dark brown edges. The same symptoms observed on plants cuiti-
vated at Ninevah under natural infection.

Fig. (2) : Symptoms of scald on barley leaves after artificial infection in
the field.

e S - oA ".‘ z . 3 1
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e
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Fig. (3) : Symptoms of scald on glumes of barley artificially infected by
R. secalis in the field.
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The symptoms obtained in this study, were identical to those
described earlier by different workers (2,9,12).

The barley cultivars and mutants tested in this investigation
showed various degrees of resistance to infection by R. secalis (Tablel).
Na-20 mutant was found to be highly resistant, under both Baghdad and
Ninevah conditions.

Table (1) Reaction type’ of 17 cutivars and mutant to Rhynchosporium secalis under
Baghdad and Ninevah conditions.

Cultivars Baghdad™ : Nivevah™
and Isolate Isolate Isolate 1986 1987 1988
muiants -I- -11- -1I-

Artval 3 2 73 pl 1 T-7
Numar 4 4 4 4 3-4 4
Weah 2 2.3 3 3 i-2 3
Brier 4 3 3 2 2-3 3
ACSAD-176 3 4 2-3 3 2 2-3
Clipper 2 23 2 4 3 2.3
local black 2 3 1.2 4 34 3
D-21 2.3 2 2 3 3-4 3
D-24 3 23 2 2 3 3-4
D-30 2 2 2-3 1 2-3 12
D-32 4 3 34 2 2-3 3
C-50 3 34 3 2-3 3 2.3
C-63 34 3 23 2 2-3 3
Na-20 0 O 0-1 0 0 0
M7-7-VB 34 3 3 4 34 3
VB-6 3 34 3 23 3 3
TB - 15 3 23 34 3 2 23

This mutant was induced from Numar by 20 Krd of gamma - rays
(1). Numar cultivars which is one of the most popular and widely culti-
vated in Iraq, was proved to be highly susceptible to scald disease. Thus
the suspension of this cultivar is recommended as a step to increase pro-
duction of barley in Iraqg. Previous studies showed that cultivar is sus-
ceptible to strip disease (4), net blotch (5) and powdery mildew (6).

* (- 2 = Resistant ; 3 - 4 = Susceplible.
** Artificial infection ; average of 3 succussives ycars,
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Local black barley was highly susceptible to scald under Ninevah
conditions but less susceptible at Baghdad, this may be due to the adap-
tation of this cultivar in the North regions of Iraq.

Arivat cultivar showed reststant under Ninevah conditions only,
while Weah. Brier, Ascad - 176 and Clipper are susceptible to scald in
both regions.

Except for Na - 20, all the test barley mutants, were susceptible,
but D-30 showed less susceptibility in comparison to other murants
(Table 1). This mutant was induced from Arivat by Sodium azide (1).

We concluded that Na - 20 mutant may be recommended for culti-
vation or breeding programs in Iraq to minimize the losses caused by
scald disease
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INDUCED NEW WHEAT CULTIVAR BY GAMMA
IRRADIATION
I.F. Ibrahim M.O. Al-Aubaidi E.U. Al-Maaroof
K.K. Al-Janabi A.A. Al-Janabi
Research centre of Agriculture and Biology , Baghdad - Iraq
A.H. Ali
Agriculture Research Station , Ninawa , Iraq.
Abstract

'This investigation presents a breeding programme for the induc-
tion of new wheat cultivar "Intesar” by irradiation of Saber-Beg hybrid
(F3) with gamma rays. ‘

Mutant cultivar Intesar was resistant to brown leaf rust and lodg-
ing.This cultivar surpassed their origin in yield and yield components
and was early in maturity for 10-14 days. The new cultivar was suitable
for bread-making according to their physical and chemical characteristics
and baking quality test. At the same time, isozyme and protein analysis
of new cultivar showed a high genetic purity and stability. This cultivar
was released commercially by Iraqi National Committee for Registration
and Release of Agriculture Varieties since 1992,

Introduction

Saber-Beg, local wheat cultivar, is very important genotype in the
semi-arid zone of Iraq, where the rainfall is less than 450 mm per year
(Younis et. al. 1987). Although this cultivar has a good baking quality,
but it ts low in productivity, highly susceptible to lodging and leaf rust
disease (Puccinia recondita Robex Desm) in rainy seasons ('Younis et.al.
1987 and Al-Baldawi. 1981).

Mutation breeding in wheat by mutation induction of hybrids has
proved to be an effective method for increasing mutation frequency, and
rate of recombinations and widen mutation spectrum (Savov,1989,
Linging, 1987). It has been reported that about 1550 crop cultivars
derived from radiation induced mutations are now being grown world
wide on several million hectares (IAEA, 1992).

Our new wheat cultivar "Intesar” is a result of newly elaborated
for combining hybrid and mutated variability. This cultivar has a high

48



productivity and resistance to lodging and leaf rust disease.
This study reports breeding procedures conducted during 1982-
1992 for developing of mutant cultivar "Intesar”.

Materials and Methods
1. Resistance to leaf rust

Seeds (75g) of F3 hybrid of Saber-Beg (Q) with Australian culti-
var lachis (d ) was irradiated with 0.1 kcy of gamma rays from co-60
source. Using gamma cell-220 (Atomic Energy of Canada Ltd.). Irradi-
ated seeds were shown in mid. Jan. in our experimental field. Spikes of
1598 main tillers were selected at ripening stage and propagated as
spike-row in M2 F5 generation All plants were artificially inoculated by
spraying uridal spore suspention of Puccinia recondita at inoculum level
of 6 x 10 spores/ml. during five successive generations (M2F5-
MG6F9). Three weeks later, degree of infection was estimated present
surrounded by necrotic areas, Moderately susceptible (MS) midium ure-
dia at the basis of infection of the last two leaves of each row following
Loegering (1981) method as follows: o=no-infection; Resistant (R)
nerotic areas with or without minute uridia present; Moderately resistant.
(MR} small uredia present surrounded by necrotic areas, Moderatly sus-
ceptible (Ms) medium uredia with no necrosis but possibly some distinct
chlorosis; Susceptible (S) large uredia with no necrosis present.

2, Evaluation of Agricultural traits

During the last three generations (M& F11-M10 F13), earliness in
heading, flowering and ripening dates of mutant cultivar and its origin
were also recorded in different environmental conditions in Tuwaitha,
Latifia, Telafer and Rabia experimental stations. The degree of lodging
resistance was estimated in each plot at flowering and ripening stage
using a 0-5 seale developed by Scaracia- Mugnozza (1965) where O=no
lodging and S=complete lodging. The height of 50 plants from each rep-
lication was also measured in all cultivation seasons and both yield and
yield components were measured according to the following parameters
: number of spikes per square meter, weight and number of seeds per
spike, weight of 1000 kernels and seed yield per unit area.
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3. Quality characters

Samples from Saber-Beg wheat cultivar and its mutant cultivar
"Intesar” in M9 were milled using Bahler laboratory mill. All flour data
are expressed on a 14% moisture basis.Farinograph, protein,wet glutein
and baking studies were carried out as described by Jaddow (1988).
Isozymes and protein analysis of mutant cultivar and its origin was also
studied in M8 F11 generation by Al-Jibouri (1992).

Results and Discussions
1. Resistance to leaf rust

Table 1 shows the number of resistant and moderately resistant
lines during three successive generations. Results revealed that out of
257 lines, only four selected lines from Saber-Beg x laches in M7 gener-
ation were moderately resistant to P. recondita. while the number of
resistant and moderately resistant variants in M5 F7 were 35 and 85 var-
iants respectively through three successtve generations of irradiated
hybrids with gamma rays. These results are in agreement with many
researchers, who found that irradiation of hybrid could increase useful
mutation frequency(Savov,1989,1987, Linging, 1987, Micke et.al. 1985).

Table (1) Screening for leaf rust resistance under inoculated conditions, in Tuwaitha
Station.

Genotypes weat- tested lines No. of selecied R and MR lines
menis in F5 and M2 M3 F6 M4 F7 M5 F8
F5 variants Ri{IiMR} R |MR| R MR
Saber-Beg(s) control 20 0 0 0 010 0
S x laches F5-F1 257 0 7 ¢ 5 0 4
M3F5-M5F7 | 10kraad 1598 72 | 641 [ 42 | 214 |35 | 85

R - Resislant, necrolic areas with or without minute present,
MR - Moderately Resistant, small present surrounded by necrotic areas.

In M5 F8 generation mutant line [ratom-10 (Intesar) was selected ,
then planted with other mutants in M6 F9 and M7 F10 in two locations,
Rabia and Telafer experimental stations as arid and semi-arid conditions
respectively. Field observations indicated that mutant cultivar "Intesar”



shows resistant reaction to leaf rust and has lodging resistance in both
stations.

2. Evaluation of Agricultural traits

Table 2 shows some agronomic traits of mutant cultival "Intesar"
and its origin in Tuwaitha experimental station. Results that revealed sig-
nificant increment in plant height (9.6 cm.) number of seeds per spike
(18.6), weight of 1000 kernels (12.2g.) and seed yield per unit area
{297 kg/donum) were also observed during three consecutive seasons
(1990-1992).Superiority in the sume traits were also observed during
two culttvation seasons in Ltifia station (Table 3).

Table (2) Some agronomic traits of mutant cv. "Intesar” and its origin in Tuwaitha

slation |
Characiers Cultivation | Generations Genolypes L.S.D.
Scasons Intesar | Saber-Beg 0.05
Plant herght (900 ‘MBFIT 1T 1278 1203 71
{cm) 1991 MUF12 122.6 110.9 3.4
1992 MI0F13 125.7 116.0 4.6
mean 1253 1157
umbcr ol 1990 MSFTi 57.0 339 77
sceds per 1991 M9F12 30.7 276 10,0
spike 1992 MI1OF13 57.6 278 7.4
mean 484 298
weight of 1990 MS8F11 2.5 1.7 0.12
spike seeds 1991 MO9F12 1.3 0.9 0.1
{g.) 1992 MIi0Fi3 2.4 0.9 0.4
i meun 2.1 1.2
weight of (390 MSFT1 a6 303 1.6
1000 kerncls 1991 MOYF12 41.9 29.5 2.9
() 1992 MI0F13 439 31.0 5.7
mean 425 30.3
Number of 1990 MEF11 263.7 435.0 214
spikes/(M™) 1991 MIF12 3969 | 4710 21.1
1992 MIOF13 435.0 665.1 19.7
mean g 5239
Yield (kgi/ TSR0 M&FTI 8530 420.3 0.1
donum 1991 MYF12 602.4 356.2 41.8
1992 MIOF13 848.5 622.1 80.7
mean 703.2 466.2
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Table (3} Some agronomic traits of mutant cv. "Intesar” and its origin in Latifia
station ,

Characters Cultivation | Generations Genotypes L.5S.D.
Seasons Inicsar | Saber-Beg 0.05
Plant height 1951 MEBFT2 115.6 1069 23
{cm) 1992 MIOF13 129.3 124.0 4.7
mean 122.5 1154
umbcer of 1901 MIOFiZ 38.1 298 223
seeds per 1992 MI0F13 4011 318 32
spike mean 39.1 30.8
weight of 1991 MOE1Z I3 0q 0.08
spike seeds 1992 MIOFI3 1.3 0.9 0:4
(g.) mean £.7 0.8
weight of 1991 M9F12 4272 26.2 1.04
1000 kernels 1992 MIOF13 421 313 6.5
(g£.) mean 421 28.8
Number of 1961 MSF12 228.6 2274 6.4
spikes/(M?) 1992 M10F13 561.9 687.3 20.5
mean 395.2 4573
Yaela (kg)/ 190 MUF1Z 6024 T 3567 AT
donum 1992 MI1QF13 986.7 578.0 95.3
mean 794.5 467.1

Comparative studies regarding yield and its components were con-
ducted in semi-arid and arid conditions in both Talafer and Rabia sta-
tions (Table 4). Results showed that mutant cultivar "Intesar” surpassed
its origin in plant height (4.8 cm.), number of seeds per spike (5 seeds),
weight of 1000 kernels (6g.) and seed yield per unit area (175.5 kg/
donum),

Results also showed that our mutant cultivar continuously has
been surpassed Saber-Beg in stem thickness, lodging, and leaf rust
resistance doring M8 F11 - M10 F3 generations. Starting from M2 F5
generation mutant cultivar "Intesar” was about 10-14 days earlier than its
origin in heading, flowering and ripening.

Enzyme and protein analysis results showed that the mutant cv.
have high genetic stability and did not show any differences either at the
studied enzyme Jevel or at the level of total protein in the light of results

of research conducted by Al-Jibouri et. al, (1992).
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Table 3 shows, some quality measures of control Saber-Beg
wheat cultivar and its mutant cultivar "Intesar”.High productivity caused
a reduction in protein of the newly developed cultivar by 27.2% but this
decrease only caused a minor reduction on sp. loaf volume (of 6.2%).

Table (4) Some agronomic traits of mutant cv. "Intesar” and its origin in Telafer and
Rabia stations .

Characters Cultivation | Generations Genotypes L.S.D.
Seasons Inicsar | Saber-Beg 0.05
Plam height Telafer MITOFTS 863 1.3 4.0
{cm) Rabia MIOF13 Y5.0 90.2 33
mean 90.6 85.7
seed / spike Telaler MIOF13 333 22.0 32
Rabia M10F13 38.0 363 N.S
mean 356 30.6
weight of Telafcr MI10F13 333 30.2 0.7
1000 kernels Rabia MI0OFE13 36.0 30.0 0.9
{g.) mean 36.1 30.1
No. ol spikes/ Telafer MI0F{3 371 162.0 7.7
(M?) Rabia MIOF13 188.9 | 235.0 21.3
medn 160.5 198.5
Yicla/ (kg)/ Telafer MIOFT3 406.9° 3037 319
donum Rabia MI10F13 521.0 273.1 33.2
mean 4639 2884
Table (5) Quality measurements of control Saber-Beg wheat cultivar and its mutant
cv. "Intesar”.
Quality traits ' Genotypes
Iniesar Sahcr-Bey
1000 seed werght (g) 40.60 30.50
* Flour extraction (%) 70.64 67.55
Protein (%) 10.87 14.93
Ash (%) 078 (.87
Wet gluten (%) 30.24 39.54
Dry gluten (%)
Farinograph
Absorption % 69.04 69.76
Arrival ume (min} 2.90 3.00
stability (min) 3.50 5.00
Falling number (Scc) 524 763
Specific toof volume 28.7 30.6
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RECOMBINANT DNA TECHNIQUES IN IMPROVMENT

OF SALINITY TOLERANCE IN CULTIVATED PLANTS

1. Preparation of DNA for molecular cloning isolated from
a wild salt tolerant plant

Jaladet M.S.Jubrael, Suhaila A.Ibraheem and Muhal Amer
IPA Agricuhral Research Centre
P.O. Box 39094, Baghdad - Iraq

Abstract

Recombinant DNA techniques have been established towards clo-
ning and possible identification of genes regulating salinity stress in
highly salt tolerant wild plants for their future transfer into cultivated
plants. The wild salt tolerant tetraploid Bermudagrass Cynodon dactylon
L.. was chosen as a target genome for this purpose. Since such sophisti-
cated techniques involve several and prolonged procedures, they are the-
refore adapted and employed in several stages. In this work which
represents preliminary steps, large amounts of genomic DNA (400-
450ug) from the target plant were isolated. This DNA was characterized
as a high molecular weight over (50Kb), and with a high level of purity.
The target DNA was randomly fragmented using an enzymatic method
to obtain a maximum number of DNA fragmenis suitable for cloning in a
bacteriophage vector. These investigations have also included size frac-
tionation of those DNA fragments using agarose gel electrophoresis. To
this end, the target DNA is prepared and ready for future molecular clo-
ning experiments.

Introduction

Saline soils cover a substantial portion of Iraq's land surface, a
fact which is common in the arid and semi-arid regions (Shannon,
1984). Severe effects on plants such as decreasing percentage of germi-
nating seeds and substantial reduction of quality and quantity of yield
due to salinity has been reported {Al-Shamma, 1982). However, varia-
tions to salinity stress among many plants have been observed including
some cultivated crops (Rush and Epistein 1976). Salinity tolerance in
plants is considered as a complex character and found to be controlled
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by p group of genes (Moshe, 1985). Although a few salt tolerant culti-
vars have been known for over 50 years, it is only recently that organi-
zing efforts have been made to select and breed salt tolerant crops using
conventional plant breeding methods. However, the progress of these
efforts is slow and resulted in the release of only a very imited number
of varieties that tolerate high sult concentrations (Shannon, 1984). Since
the advent of recombinant DNA technology has raised the possibility to
isolate and transfer individual genes regulating different characrers,
increasing attention is being paid to develop new plant germplasms
through transfer and expression of bacterial and/or wild plant genes into
cultivated plant cells (Valentine, 1984).

This work rgpresents the foundation of a long term project aiming
at developing a plant molecular biology program for the first time in
Iraq, for the hope of identification, studying and possible transfer of the
genes regulating salt tolerance from wild plants into cultivated plants.
The salt tolerant tetraploid Bermudagrass Cynodon dactyion L.Perr.
(Muenscher, 1955, Ackerson and Youngner, 1975) plant was chosen
for this purpose. As it was found to be highly salt tolerant, growing
naturally and well adapted to various soil types in Iraq (Al-Sahooki, per-
sonal communication). This part of the project has therefore, sought the
preparation of Bermudagrass (target) DNA for cloning in a bacterio-
phage vector, which involved the following main steps:(i) isolation of
high molecular weight and pure genomic DNA from Bermudagrass
material, which forms the first and probably the most important step in
any molecular gene manipulation experiments (Qassar, et al., 1992). In
plants, this has always posed many difficulties to plant molecular biolo-
gists and even considered by some authors as a legendary task (Ben-
dich, et al. 1980). For this purpose a method reported by Jubrael (1993)
was employed; (ii) the target DNA was randomly fragmented to generate
maximum nuntber of fragments ranging between 10-20Kb in size requui-
red for cloning into phage vector. To achieve this, the target DNA was
partially digested using the four-base recognition site restriction endonu-
clease Sau3A (Maniatis et al. 1982) and (iii) the DNA fragments obtained
in the partial digestion were size fractionated by means of agarose gel
electrophoresis (Aaij and Borst 1972), to select only 10-20Kb fragments
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from the large population of the target DNA suitable for cloning in bac-
teriophages.

Materials and Methods
Plant DNA (target) isolation

The DNA was extracted from Bermudagrass leaves growing natu-
rally on saline soils, according to a method modified and adapted for the
isolation of DNA from a local date palm material. Full experimental
details are described (Jubrael, 1993), but these are essentially as fol-
lows: the leaves were cut into small pieces and blended in the extraction
buffer. The homoginized suspension was filiered and then centrifuged at
10.000xg. The pellets were resuspended, deproteinized by means of
Pronase E (Sigma), and then further purified by extraction with phenol /
chloroform. DNA was banded in a CsCl density gradient, recovered by
ethanol precipitation and resuspended in TE buffer (10mM Tris-HCI pH
8.0 and 1ImM EDTA) to a final concentration of 0.5 ug/ul.

DNA restriction enzyme digestion

To randomly fragment the target DNA, an enzymatic method was
used which is based on partial digestion of the DNA obtained with the
foui-vase recognition site Sau3A restriction enzyme. For this purpose, a
pilot experiment was performed according to Maniatis et al., (1982).
This involved a serial concentrations of unit enzyme per microgram
DNA (0-0.015), to determine the optimum concentration of Sau3A
enzyme that gives the maximum number of DNA fragments ranging bet-
ween 10-20 Kb which are suitable for cloning in a bacteriophage cloning
vector. The digestion reactions were set up generally either according to
the supplier's recommendations or using the KGB restriction buffer
(McClelland ¢t al., 1988). Next gel electrophoresis of DNA samples and
lambda DNA restricted with a HindIIl molecular weight markers were
performed on 0.7% agarose gel (Sigma). The electrophoresis buffer
used in these experiments was 1x TBE. (Tris-borate butfer pH 7.8,
0.09M Tris base, 0.09M boric acid and 25 mM EDTA). Agarose gels
were exposed to a constant voltage of 3V/em (Maniatis et al., 1982).
Next a large scale partial digestion using 40ug target DNA was perfor-
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med with the optimum time and concentration of Sau3A enzyme deter-
mined in the pilot experiment. Twenty minutes before the end of diges-
tion reaction the DNA was treated with 1 unit of Calf Intestine Alkaline
Phosphatase enzyme (CIP molecular biology grade, Boehringer Mann-
heim. This was carried out to remove the 5 phosphate group from target
DNA, (Chanconas and Van de Sande, 1980). Finally EDTA pH 8.0 was
added toa final conceantration of 15 mM and then heated at 650C for 10
minutes to destroy the CIP enzyme.

Size fractionation of DNA fragmenis

All DNA sample from the large scale reaction was loaded and run
on a 0.4% low melting temperature agarose gel and electrophored and as
above. The segment of agarose gel coniaining maximum number of
DNA fragments of required sizes {10-20Kb), was removed using a
razor blade under a UV light (336nm) source. DNA fragments were then
extracted from agarose gel according to the method described in Sam-
brook et al., (1989). Finally the DNA was collected by ethanol redissol-
ved precipitation, redissolved in TE buffer 10 a final concenration of 0.5
ug DNA /ul.

Results and Discussion
DNA isolation

The average DNA yields obtained from repeated experiments,
were in the range of 400-450 ug DNA/SOg fresh tissue (based on absor-
bance measurements at A260nm). These results showed to be higher
than those reported from date paim (Jubrael, 1993}, a fact which may
have been expected due to the toughness of the latter leaves, but some
what similar to those obtained from ferns (Jubrael, 1987). DNA with a
molecular weight of over 50Kb was obtained in these experiments.
Fig.1 (lane a). Thus makes the DNA ideal for cloning in both bacterio-
phages and/or cosmids cloning vectors (which have large capacity clo-
ning sites). The purity of DNA samples was also found to be high (1.7-
1.8) according 1o the A260/A280 ratio. The DNA samples were free
from any RNA contamination since RNA was pelleted at the bottom of
the CsCl density gradient centrifugation tube. Same purity results were

59



reported by Murray and*Thompson {1980), and (Wecks et al.,1986).
Despite the large amounts of tannines and brown pigments present gene-
rally in plant material the purity of DNA solution was noticed by the
clearance of DNA solutions without further addition of necessary chemi-
cals (Weeks et al., 1986) and/or further relatively complicated steps such
as G-50 Sephadex colum (Stern, 1968). The efficiency of this method
may therefore be atiributed to several factors such as, the speed and low
number of steps employed, plus the fact that the critical steps were car-
ried out on ice. The inclusion of a phenol: chioroform extraction after
enzyme digestion step in this method had helped remarkably in remo-
ving plant cellular debris (e.g. chlorophyl, non-denatured proteins and a
large amount of tannins. All these factors have certainly reduced shea-
ring and the effects of the active nucleases present in plant material,

DNA restriction enzyme analysis

The result of the pilot experiment Fig. 1 showed a successful par-
tial digestion, a fact which is represented by the appearance of a typical
ladder of the DNA smears due to the serial concéntrations of Sau3A res-
triction enzyme. This result agrees with the example experiment reported
in Maniatis et. al. (1982). In this pilot experiment the optimum Sau3A
concentration that generates maximum number of DNA fragments ran-
ging berween 10-21 Kb suitable for cloning in a bacteriophage vec-
tor,was found to be 0.02 units/ug DNA The efficiency of the partial
digestion was further noticed in the large scale digestion of target DNA
Fig.2, where the maximum intensity of fluorescence (representing the
maximum number of DNA fragments) was located between the 23.1 -
9.4Kb DNA bands of the standard lambda molecular markers digested
with HindlII restriction enzyme., The DNA samples were also found to
be very efficiently digested by other restriction enzymes tested (results
not shown here).
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Fig. 1 : Agarosc ge! clectrophoresis of onc pitot difestion of bermudagrass DNA
using Sau3a resiriction cnzyme. The letiers (a-1) acrcoss the top represent serial
concentration of the enzyme (0 - 0.013) units/ug DNA respectively. The runing
buffer used was 1x TBE and with a constant voltage 1 - 3/cm.

This DNA would certainly make a good substrate for the next clo-
ning step such as ligation, in vitro packaging labelling and hybridi-zation
experiments.

The efficiency and successtul reproductbility of such digestion
experiments confirm the above statement. Furthermore, makes the enzy-
matic method for random fragmentation of the target DNA (used here) a
more suitable method than mechanical shearing methods. Another
advantage of partial digestion with Sau3A is that, it produces cohesive
ends that are compatible with the restriction enzyme used for preparation
of the vector DNA. Therefore, no more enzymatic steps are required
before ligation experiments compared to mechanical shearing of genomic
DPNA methods (Mamatis er. al.,1982). Plus the fact that mechanical
shearing of DNA is not efficiently reproducible (Dahl et. al., 1981).To
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this end, bermudagrass DNA prepared this way can be readily used for
future in the cloning experiments.

Fig. 2 : Agarose gel elecirophoresis (0.4% Yow melting temperature grade) of the
large scale difestion of bermudagrass DNA using Sau3a restriction enzyme. The
runing bufter used was 1x TBE and with a constant vollage 6f 1 - 3fcm.
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SUPER MILDEW RESISTANCE GENE IN BARLEY

M. A. Al-Hamdany I. H. Jorgenson
M. M. Salih - L A, Al-Dulaimi
Department of Plant Breeding, Centre of Agriculture and Biological
Researches, Baghdad, Iraq
Abstract
Powdery mildew resistance gene in the Mla locus was identified

as Mla 13 in the spring barley Line H-421. The resistance pattern of this
Line is characterized by its monogenic dominancy, by nearly universal
resistance and by exhibiting the infection type (/4 on seedling stage
against 17 Europian isolates of mildew causing agent Erysiphe graminis
f. sp. hordei. The same infection type was obtained when mix popula-
tions of the causal gene were used in Iraq at different leaf stages of this
Line. Moreover, the plants of this Line showed no mildew at all of field
conditions neither in Iraq nor in Rise Station Denmark. This line is now
being successfully introduced in a breeding programme for mildew
resistance in‘barley and it 1s ready to be used in any breeding programme
for mildew resistance.

Introduction

Powdery mildew incited by Erysiphe graminis DC. ex Merat f. sp.
hordei Em. Marchal is a major barley disease occurring regularly every
year in Iraq (Allison, 1952). It has long been recognised as the most
important fungal disease of barley foliage in the world (Wolf, 1972).
However, although the genus Hordienm comprise about 30 specis, only
cultivars of H. vulgare and a few populations of H. vulgare spp. spo-
taneum and H. bulbosum have been screened for resistance to powdery
mildew (Moseman gt. al, 1983).

Consequently, intensive and world-wide programmes of research
and breeding for mildew resistance have been developed. The genetic
interaction between host and pathogen is recognised as belonging to the
gene-for-gene system etucidated by Flor (Flor,1955) and first demon-
strated in barley mildew by Moseman (Moseman, 1957).

* Riso National Laboratory, Roskilde, Denmark.
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In Iraq. a breeding programme has been carried out at our centre
since 1987 to transter the highly resistance reaction of Line H-421
against E. graminis f. sp. hordei to the well known barley cultivar,
Numar and two induced barley mutants namely NA/20 and D/34
(Al-Hamdany gt. al. 1991). The Line H-421, has successfully approved
its mildew resistance (immune reaction) regardless leaf stages since
1985 (Al-Hamdany et. al. 1989).

The objectives of this study were to investigate disease response of
Line H-421 to powdery mildew at European conditions and to identify
the gene(s) controlled its reaction against E, granunis {.sp. hordei .

Materials and Methods

Seeds of barley Line H-421 were sent to Riso National Laboratory
in Riskilde, Denmark to determine changes if any in its host reaction
against mix populations of E. graminis f.sp. hordei at field conditions or
against well known isolated of the causal agent. Therefore, this Line
with other 400 barley accessions were grown in the field of Riso Sta-
tion. The plants of all Lines were artificially and naturally inoculated
with E. graminis f.sp. hordei during the season of 1990. All tested Lines
were then scored for powdery mildew.

This Line H-421 was also introduced in a comparison test with
other barley genotypes (37 Lines) having known mildew resistance
alleles of Mla locus (inciuding differential cultivars) against 21 European
isolated of E. graminis f.sp. hordei (Table 1). This test was undertaken
also to identify the pattern of mildew resistance in H-421. Six seeds per
Line per isolate were sown in greenhouse it Riso Station. Ten days
later, the seedlings of a given Line were artificially inoculated with
pathogen isolates individually. Infection types were read ten days after
inoculation according to a scale (0-4) where O=highly resistant ; 1=mod-
erately resistant; 2=intermediate, 3=moderately susceptible; and 4= sus-
ceptible,
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Table (1) List of barley genolypes having mildew resistance genes

Name Mildew resistant gene
Carlsberg a8

PO1 al

Black Russian a2

PO?2 a3l

Gopal as

PO3 a6+ 14
PO4 a7+ NC3
POS a7+ Mu2
POG a7+ LG2
Pallas ag

POR a9

POY a 10 + Du2
A222 all

P10 al2 + Sn2
Pl1 a 13 + Ru3
H.sponiineym al6 17,18,19,20:,21.
{6L.ines)

Su 83380 AG

P20 at

P12 C

1SO 2R g

P21 g+cp

P24 h

Mli i

a’ Ue

Pie r

P23 “La

PI1§ "mn

P22 ad

P19 P

F15 Ru2

Cora Wo

Pi3 1402
H-421 —

68




Results and Discussion

Disease response of barley Line H-421 successfully approved its
mildew resistance against a mix population of the mildew causal agent
under field conditions at Riso Station in Denmark. The plants of this
Line had no mildew at all and appears to be a promising source of mil-
dew resistance in barley. This reaction of H-421 is quite similar to that
determined and observed in Iraq either at greenhouse (detached leaves
and seedlings) or at field conditions since 1985 {Al-Hamdany, et.
al. 1989;1991).

Greenhouse test of host-parasite interaction of Line H-421 with 21
isolates of E. graminis f.sp. hordei indicated that there was no reaction at
all ( 0 infection type) between this Line and 17 isolates. Meanwhile, a
moderate resistance reaction was exhibited with one isolate and suscepti-
ble reactions with three isolates (5874, Ty1, 89/11) (Table 2). Regarding
the comparison with the host reaction of other barley Lines, the pattern
of H-421 is identical to the "Pallas” near-isogenic Line P11 that possess
two closely linked resistance genes namely Mla 13 conferring infection
type 0 and MI(Ru3) conferring infection type 2 at European conditions.

In Iraq, since there is only one 1nfection type (0) on this Line as
reported{ Al-Hamdany gt.al. 1989,1991), the pattern of mildew resistance
is conditioned by single dominant gene Mla 13 while the other linked
gene MI(Ru3) dose not express itself because of the absence of certain
genes conditioning the pathogenicity of isolates or races for certain host-
pathogen combinations. However,this phenomenon of using pathogenic
strains of E. graminis f.sp. hordei to predict the genes conditioning the
reaction of host cultivars was investigated (Moseman, 1962). Hiura
(Hiura et. al., 1956) reported that Algerian barley cultivar has one gene
conditioning its mildew resistance to some cultures of the pathogen, but
2 or 3 genes conditioning its resistance to other cultures.

Recently, many hybrid Lines from Numar cultivar and from the
mutants NA/20 and D/34 having immune reaction to powdery mildew
were developed utilizing the resistance reaction of H-421 in a breeding
programme for mildew resistance. This source of mildew resistance is
available for any breeding programme.
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Mildew resistance Isolates of Erysiphe graminis f.sp. hordei
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* The test was undertaken in greenhousc at Riso Siation/Denmark.

** Scale (0-4) was used for infection types were 0= highly reistance and 4: susceptible 10 powdery mildaw.

71



References :

1. Al-Hamdany, M. A., Salih, M.M. and Al-Dulaimi, LA, 1989. A new
source of mildew resistance in barley. J. Agri. Water Reso. Res.
Accepted for publication.

2.Al-Hamdany, M.A, Salih, M.M.and Al-Dulaimi, LA. 1991. Transfer
of mildew resistance trait in barley. 3rd. Cont. High Coun. Sci.
Soc. Tikret, Iraqg, 1991.

3. Allison, C.L. 1952. Diseases of economic plants in Iraq. FAO, plant

- Prot Bull. 1: 9-11.

4. Flor, H.H. 1955. Host-parasite interaction in flax rust, its genetic and
other implications. Phytopathology 45 : 680-685.

5. Hiura, U. Heta, H. and Akabori, T. 1956, Studies on the disease
resistance in barley, VIIIL. Factors for resistance to mildew.
Nogaku Kenkyu 44 : 11-33.

6. Moseman, J.G. 1957. Host-parasite intefaction between culture 12A1
of the powdery mildew fungus and the MLK and MLg genes in
barley. Phytopathology 47 : 453 (Abstr.).”

7.Moseman, J.G. Nevo, E. and Zobhary, D. 1983. Resistance of Hor-
deum spontaneum collected in Palastine to infection with Ery-
siphe graminis f.sp. hordei . Crop Sci. 23 : 1115-1119.

8.Moseman, J. G. and Schaller, C. W. 1962. Interaction of genes con-
ditioning reaction of Algerian barley and pathogenicity of E.
graminis f.sp. hordei Phytopathology 52 : 529-533.

9.Wolfe, M.S. 1972, The genetic of barley mildew. Rev. plant Path.
51 :507-522.

72



Cultural Practices and Cereal

Production

73



APPROACH TO SUSTAINABLE, LOW INPUT
AGRICULTURE WITH INCREASED AND STABILIZED
YIELDS IN MARGINAL PRODUCTION AREAS

Yahyaoui A., M, Hedhbi K. and Mehouachi M.
Ecole supéricure d'Agriculture du kef, Tunisia

Abstract

In Tunisia, increased food production can be obtained by increas-
ing crop yields on land already under cultivation.A great reservoir of
production capacity remains in the form of land areas which contain
stresses that either keep them out of production or make them only mar-
ginally productive. Productivity on these lands may never be extremely
high, but any production they can provide will belp to achieve self-
sufficiency in cereal production.

The semi-arid regions (SAR) of Tunisia are characterized by
extreme temperature changes, hazardous torrential rains, and by frequent
early spring droughts. The annual rainfall in the SAR generally varies
between 150-450 mm, and its distribution is quite variable (Figure 1,
2). The SAR is also characterized by marginal soils. In Tunisia, 71% of
the country's cereal production is in the marginal areas, with barley
planted to about 32% of this area.Durum wheat occupies 52% and other
cereals, such as bread wheat, triticale and oats, cover 13.8% of this area
(Table 1).

The SAR in Tunisia covers a large part of Northwestern Tunisia
as well as the Center and the South. ‘

The total area under cereal production in these regions varies
considerably, and yields are relatively low. Barley is the most adapted
cereal, but durum wheat remains the most cultivated crop. Bread wheat
covers a relatively small area.

Barley is berter adapted to the climatic regions of this area than
either wheat or oats.In the marginal environments,barley will often pro-
vide a crop while other crops fail. Barley can also fit into different far-
ming systems, as a grain crop, grazing crop, or hay crop. Special varie-
ties can be developed for these different uses.

75



NInlzraers du Yronzport

tnstityl  MHational de lc
Malaneslogio

TATRE £1 COMMENRTAIRF

PLUVIOMETRIE HOVEMME
AHHUELLE
EH MM

BPERIDUE IEDERER RS

Cazarem boee NG ED

(21
LY

LEGENDE

Cillcon=2g0

il 590 - & BiEl

oaus-ton

s 388 - 403

ead-1p0 I AFAR
Coed- 208 (D 1ano-1hon
{19 il [ e et Rl LR

Figure 1 : Average Rainfall Distribution 1901-1990

Mintatera du trensport

tristitul Ngtienael da lc
Molueralogia

TITRE ET COMMENTAIRE

LES 5 GRANDLS REGIONT
PLUVIOMETRIGUES
DE LA TUNISIE

{ EN NH }

Coarte MNO

'
]}

e PERTTE16)
mm< 1988
£3< sav
53¢ 258
i< oo

[P S

ARG TS

s

!

PP CE R LR T B

.5

Figure 2 : Geographic Distribution of Annual Pre

76

[ o

cipilation

en et



Table (1) Cercal Production (1000 ha) in Tunisia 1992-1993

Region Total crea Cereal Crop

' Durum Wheat | Bread Wheat | Barley | Tritical
1-North 874.00 476.00 141.00 236.00 | 18.00
North-West . 462.90 225.60 70.35 78.00 | 0.00
Kef 217.00 107.80 23.00 £6.50 0.00
Zaghouan 79.25 31.50 13.20 3350 | 0.00
H-center-South 547.00 263.00 37.00 246.80 | 0.20
Gafsa 67.20 55.00 7.10 5.10 1 0.00
Kasserine 113.20 56.40 5.00 72501 0.00
Tatal 1421.00 739.00 178.00 485.80 | 18.20
Total % _ 52.60 12.60 34.20 1.20
Total SAR 1009.90 488.60 10735 | 324.80
Total % 71 48.4 10.6 32.2

In the SAR the choice of species or varieties depends mainly on
the prevailing agro-climatic conditions (Figure 2) and on economic
considerations. In the dry land areas of Tunisia, where precipitation is
low and unevenly distributed the choice of crop species is limited. Bar-
ley is one of the few crops that can adapt to the unfavorable climatic
conditions and tolerate stress, such as drought, high temperatures and
low soil fertility. In Tunisia barley octupies 34.2% of the national area

"under cereal cultivation; 18.8% within the Northern region, particularly
in the governorate of Kef, Seliana and Zaghouan, and 45.1% within
Central and Southern Tunisia (Table 1). Figure 3 shows the area under
cereal cultivation over a period of ten years. The maximum area cultiva-
ted to barley was realized in 1985.

In the SAR, the environmental and biological stresses will not
allow the attainment of potential yield, at least not with the conditions
under which barley is generally grown.We need to recognize, however,
that when one looks at the yields of the best farmers compared to the
average yields of the area, there is room for a great deal of improvement,
that cannot be made through breeding alone. The genetic potential of
todays varieties cannot be realized due to our limited or theoritic
understsnding of good management practices.
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Improvement of management practices such as weed control, ade-
quate use of fertilizers and better tillage methods will contribute greatly
to increased production.

Fertilizer Needs

Scientifically designed field experiments and demenstration with
different nutrient rates constitute reliable tools used to identify fertilizer
response and essential components of any agricultural program. Res-
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ponse data obtained in Tunisia indicates a wide range of phosphorous
response from areas previously fertilized. Calibration data can be obtai-
ned from field experiments. Chemical analysis of plant samples can pro-
vide a sound basis for evaluating and identifying soil fertility and plant
nutrition problems. '

Weed Control

Application of improved culural practices thigh yielding varienes,
fertilizers, improved tillage methods) without adequate weed control will
generally lead to disappointing yield results. Timely effective weed
control is the first step toward reducing water loss and therefore leads to
improving yield in the dry lands. Several studies have shown that early
weed competition needs to be eliminated by controlling weeds at early
growth stages. In the SAR, cultural weed control, including both
manual and mechanical, chemical and biological, can be employed. In
these regions however. predominant control and weeding, and chemical
and the use of herbicides. Extgnsive research will hopefully help to
solve the problem of weedy grasses.

Appropriate use of fertilizers combined with weed control resulted
in a significant increase in barley and wheat grain yields (Table 2).

Table (2) Effect of weed control and fertilisers on the yield (gx/ha} of wheat and
barley under larmer conditions at Sers

Treatment YIELD (Qx/ha)
Wheat (D58-25) Barley (Rihane)
Fertiliser 31.25 53.12
Weed control 34.37 57.81
Fert+ WC 40.62 59.37
Check 28.12 53.12

Tillage and Soil Management

In Tunisia, soil management practices may reflect varying climatic
-and soil conditions in different regions, but the basic principal remains
unchanged. In the SAR, tillage practices are used to conserve moisture
and to prepare a suitable seed bed. Conventional tillage operations
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during fallow usually occur in the fall, spring, and summer. Reduced
soil tillage occurs generally in the fall.
Conventional tillage consists of using either a moldboard plow or
disk plow followed by an offset disking two or three times. In the redu-
- ced tillage method, soil tillage has relied upon the offset disk or the culti-
vator with the least soil manipulation. Preliminary results show that no
significant differences in yield occurred among tillage practices (Table
3). The recommended tillage practice is the one that costs less and
contributes to soil and water conservation. :

Table (3)Yield (Qx/ha) of barley under two tillage methods and plowing implements

Tillage method | Plowing emplement : Yield Qx/ha
Conventional (1) { Method plow and offset disk 25.33
Disk ptow and offsel disk : 21.75
Reduce (2) offser disk 22.50
Wt.Gain Cultivator 20.80

(1) Conventional tillage performed severeal during the fallow year
(2y Reduced dllage practiced only ones just before planting

Animal Husbandry integration

Farmers diversify through a mixture of crops, seed varieties, and
other farming activities. Producing both crops and livestock in the dry
lands also represents diversification. There is good reason to believe that
in poor crop years, stubble may be very valuable.

When cereal crops fail entirely, animal grazing represents virtually
the only means of recovering some of the loss. Thus as a mechanism of
reducing risk, farmers in the SAR often produce cereals and livestock.

In the SAR of Tunisia, integration of livestock and cereal produc-
tion is a must. In addition to fallow grazing, other alternatives that will
enhance husbandry have been studied. In animal production, barley can
be used as feed grain, as fodder, and has been also tested for grazing
and grain production. Experiments have been conducted to test barley
varieties for their behavior as a double purpose crop. Among several
varieties tested three varieties were compared (Figure 4). The cultivar
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"Esperance' has shown a gain in grain yield while the check variety was
heavily infected with scald, grazing also allowed a substaintial gain in
animal weight (Table 4).

Table (4) Sheep Weight gain (Ky/ha) afler grazing

Ave Weight Cuitivars

Martin Ceres Esperance
Initial Wi, 21.58 2171 21.51
Weafter grazing 2200 2193 2264
W1.Gain 106.00 57.00 292.50

Grazil

i

)
T . - -
el L‘\\‘ I : Adter Grazint
Cares Tt -t
—
ﬁ.

Eaperance

Figure 4 : Effectiv of grazing on grain yield of three barley cultivars

Crop Improvement
Todays energy crisis greatly reduces options for raising produc-

81



tion through the increased use of chemicals and plant protectants. Thus,
the achievement of an increase in the rate of crop improvements and a
break through the present yield barriers, will necessitate the adoption of
more effective improvement methods. The challenge facing plant bree-
ders is very clear in terms of production needs, What is less understood
are the requirements for future varieties which are needed in the less
favorable environments and more so for specific management systems.
In the past breeders developed varieties and expected the farmers to
understand how to obtain maximum yields. We find that there is now
more use tor adoption of appropriate cultural practices (tillage methods,
grazing management, crop protection, fertilizer use) and crop species
(appropriate species and adapted varieties).

The genetic variation available for improvement of crop species
within its primary gene pool seems to be adequate to meet plant breeders
needs unless an unrealistic project is undertaken. In the SAR we have to
recognize that the environmental and biclogical stresses will not allow us
to reach potential yields, at least not under the conditions where barley is
generally grown: We do have to recognize, however, that better adapted
crop varieties could be developed for such environments. The collective
genttic variability available in the germiplasm pool represented by adap-
ted cultivars, represents an important resource for breeders to enhance
adaptability and yield stability and for agronomists to use with the
appropriate cultural practices packages. In the SAR, the use of land race
cultivars requires no special skills. There 1s a wealth of literature that
describes the exploitation of land race cultivars as sources for resistance
to various biotic and abiotic stresses. They provide a vast reservoir of
genes for partial to complete resistance that can be used readily in crop
breeding, and many resistances are simply inherited, which makes their
transfer easy to accomplish. Table (5) shows the relative performance of
barley land race cultivars compared to other barley lines. Faster and
more deliberate progress can be made in breeding by choosing parents
with, and selected for, specific adaptive or stress tolerant traits. Scree-
ning of land race populations allowed the selection of barley lines with
stable and adequate yield (Table 6). ' :
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Table (5) Grain Yield (Qx/ha) of five barley cultivars at five siles central Tunisia

Culuvars | Average Yicld (Qx/ha)
S.Bouzid Jelma Gafsa Foussana | Thala
L.Race 13.92 11.85 i6.29 18.88 13.33 9.25
RSP 15.62 13.33 19.25 14.44 13.33 17.77
Rihanc | 1394 5.92 22.22 10.37 11.37 14.81
Gerbel 8.74 592 10.37 3.70 10.37 13.33
I.Popt. 1542 16.29 14.81 17.88 11.85 16.29

Table {6) Origria of Barley Genotypes tested for Yield Performance (1991-1992)

o0 ~Jd On Lh B W D —

Pédigrée Observations
CACO "§" 3/API/CMOBT7//1594 Prog.CIMMYT

GLORIA "S" fCOME "S”
CRAZO "S" fPCSLA "S"
ASEZCM//B.65.BB/3/API/CMOT//ORE
GLORIA "§" /COPAL "S"
BOLLO/USS66//SMAT
MD/2BR//KBY/3/SMAT
ST/FLD/C/3/BMAKBY/S/SB40/
Y99 POP 100

V233

V273

V232

V23§

V2506

BYDV TB 9

V74 POP 100

Y39 POP 100

V42 POP 100

UC 78042/SMAT
BOLLO/UCS66/4/MD/ATL//ARV/3/BR
V103 KABON '

V127 KABON
2505/KBR//X1248

MARTIN

RIHANE

Pon.Loc. Tunienne

Pop.mnale stérile

Population Locale
Population Locale
Population Locale
Population Locale
Programme ICARDA
Programme ICARDA
Programme ICARDA
Programme ICARDA

Variété Locale

Variélé Tunisicnne
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In the 'SAR breeding for consistent yield (Fig.5) may be more
important than breeding for high potential yield. In Tunisia, much barley
production in the future will need to come from land areas that are sub-

ject to stresses, even from area< in the south where crop producuonw,
there is currently impossible.
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Figure 5 : Relation Coefficient de regréssion/(Rdt.Moy./Lignée) dans L'élite E2

In the SAR, where we seek yield stability and enhanced crop pro-
duction under climatic and edaphic stresses, population improvement is
a breeding system that can accommodate a population with multiple
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breeding objectives, and involves recurrent selection as a focal point.
With the use of genetic male sterile facilitated recurrent selection, popu-
lation improvement is now applicable to autogamous plants such as bar-
ley and is a powerful procedure for breeding. Recurrent selection in
populations has led to the development of several populations, particu-
lary for disease resistance. Discase resistance barley lines have been
screencd for yield under stress environments and were shown to give
adequate stable yields (Tables 4 and 5). A population breeding approach
in barley development for difficult environments offers an alternative 10
the cultivation of unstable high yielding barley cultivars.

Table {6) Avcrage Yield of 25 Barley Genotypes (cnt)

. Environnements Moyen
Kef92 Taj92 | Tha92| Fou92{ $be92 | Gal@2 | Kef91] Sil91

1 | 68.80 | 4271 | 2232 | 1539 | 1143 | 24.72 | 41.62] 2230} 34.16
2 1 7970 | 4259 | 1938 | 14.60 | 16.62 | 23.03 | 83.98 ] 18.95] 31.73
3 ) 7017 | 36151 21.53 | 1541 | 1149 {1 2524 | 38.46] 15.82] 2941
4 | 71.35 3738 | 17.04 11733 ] 1442 | 25.06 [ 42.05] 18.31] 30.39
S| 7990 | 44891 2196 { 2132 ] 1764 | 31.59 [ 43221 19.07] 34.95
6 | 83.43 | 3702 | 1862 | 1478 | 1397 | 26.58 [ 43.01] 16.84] 31.79
7 | 8210 | 4641 | 1937 | 19.31 | 1128 | 33.52 | 44.68] 29.74] 35.80
8 | 71.55 | 3985 | 21.56 { 19.63 | 1298 | 27.65 | 41.67)20.11] 31.88
9 | 7757 | 4702 ) 2822 {2427 | 1663 ) 29.12 | 28.18] 17.64] 33.58
10) 5527 | 3325 | 1095 | 18.11 | 14.16 | 18.62 | 13.99] 12.36] 22.09
11| 33.81 35700 ) 1162 | 1973 | 1059 | 11.86 | 25.79| 1699} 23.26
12 ] 55.51 3593 | 2346 | 1959 | 1569 {1 17.84 | 22851 18,56 26.22
13| 76.89 | 46.79 | 2535 | 21.88 | 1645 | 30.17 | 25.79] 18.26] 32.70
14] 67.10 | 46.00 ] 2621 | 19.56 | 16.07 | 23.51 [ 21.56] 22.70} 30.34
15 63.00 | 32,10 | 14.05 | 1513 ] 11.83 | 29.17 | 4043 27.94] 29.21
6] 8070 1 5073 ) 2401 12073 1 2073 1 1920 | 34.74 ] 48.63) 32.27
171 65.55 | 41.09 | 2193 | 1505 | 1543 | 26.15 | 32.43| 18.39] 29.50
18{ 83.98 [ 4932 ] 27.15 | 23.23 | 13.55 [ 34.38 | 4540 20.21| 37.15
191 57.96 | 48,72 | 27.27 | 23.06 | 1198 | 3597 | 35.53]25.10] 33.32
200 8433 | 5037 ] 2583 | 1836 | 1077 | 32.54 | 30.61|24.73] 34.96
21 78.16 | 5060 | 2221 2281 | 12.85 | 29.05 | 37.24 ] 30.09| 35.37
221 8645 | 47.25 ) 2499 | 1628 | 14.65 | 18.27 | 30.67 ] 24.60] 32.90
231 7381 | 4650 {1 220512397 | 1147 | 3486 {38.0312137) 34.01
24| 89.08 | 4570 | 2211 | 22.29 | 17.84 | 17.77 | 34.26] 23.70| 34.09
250 79.15 | 5270 | 3031 12096 1 1973 | 32.14 | 47.85125.78) 38.38
Moy | 7347 | 43.47 | 2198 | 1935 | 1435 | 26.94 | 35.73| 21.67] 32.12
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The breeding population of plants are seen as a dynamic gene
pool :1) to which new sources of germplasm are added whenever feasi-
ble, 2) in which genetic recombination is enhanced by massive hybridi-
zation among selected genotypes 3) from which varieties (population,
inbred or parental lines) can be extracted at any stage.

Certainly plant breeding is not a cure for all production stresses,
but research has shown that much progress can be made in developing
stress tolerant varieties.
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STUDIES TO INCREASE WHEAT PRODUCTIVITY IN
NORTHERN IRAQ THROUGH SUPPLEMENTARY
IRRIGATION

Adnan Hassan Adary Salih Al-Rashidy
1PA Agricultural Research Centre

Abstract
The limited and moderate rainfall areas of Northern Iraq are

located between 200- 500. mm annual rainfall, Drought conditions and
the availability of suitable cultivars play a critical role in limiting wheat
production in the region. The range of productivity is mainly related to
the rainfall during March and April which is the critical period (season)
for heading and maturation.

A large scale application for the supplementary irrigation
technology and fertilization of Mexipak wheat gave (2160) kg/ha from
100 mm supplementary irrigation in the beginmng of the season and
during April during 91/92 season (326.1 mm annual rainfall). The range
of wheat production ur. ler rain-fed ranged from 580 to 1138 kg/ha
duoring the same season. During 1992/93 growing season the rainfall
was regularly distributed (413.8 mm) especially during April (98,8mm).
Mexipak wheat gave 2112 kg/ha and Abu-Ghrib 3 gave 2688 kg/ha
without supplementary irrigation.

This indicates the importance of limiting supplementary irrigation
in the moderate rainfall areas especially during April in the dry seasons.
There is a need also to breed wheat cultivars with higher production
potential under supplementary irrigation of Northern Al-Jezira project.
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THE ROLE OF NEW TECHNOLOGIES TO INCREASE
BARLEY PRODUCTION IN NORTHERN IRAQ

Adnan H. Adary K. K. Kasim, S. Al-Rashidy M. Subhy
B. Y. Al-Seigh
IPA Agricultural Research Center
Abstract

On farm demonstration and experiments were conducted on the
fields of 19 farmers during 1991/1992 and 1992/1993 growing seasons
in the limited rainfall area (250-350 mm) of Al-Jazera in Northern Iraq.
The new technologies used were the modern equipments and farmer
equipment, the improved barley cultivars; Rihane 03, Jazera 1 and the
local Aswad. Two fertilization treatments : Zero and 160 kg/ha of com-
pound fertilizer 27 : 27 : O NPK. ~

The use of fertilizers under limited rainfall conditions for the two
seasons and for the local Aswad and Jazera | produced 2-3 times
increase in yield compared to zero treatment. On average over locations
the fertilized treatments gave 1279 and 1364 kg/ha compared to 770 and
726 kg/ha for non fertilized treatment for 1991/1992 and 1992/1993 sea-
sons, respectively.

The average production of Al-Jazera 1, 1083 and 1810 kg/ha, for
the local 966 and 1794 kg/ha and for Rihane-3 2153 kg/ha for the two
seasons, respectively. The modern equipment technology gave 8%
increase over that of farmer equipments.

Introduction

Barley (H. vulgare L.) is the main winter grain crops of Al-Jazera
of Northern Iraq (200-350 mm). The main variety used by the farmers is
the local 2-rowed black barley. Breeding efforts were limited (1, 2) but
it succeeded in developing and introducing to the farmer's level, the
Jazera 1 (derivative of across of local aswad X Arivate)and Rihane 03
(an introduction from ICARDA). However, other varieties were develo-
ped through mutation breeding work, Shuaa and Basit, but they are sill
not reached the farmer level (3). Productivity of the above mentioned
cultivars were compared (4) and concluded that the improved cultivars
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Rihane 03 and Jazera are in an acceptable levels under the limited rainfall
conditions of Northern Irag, Thus they were recommended to be increa-
sed and distributed to the farmers (4).

The region is not accustomed to use fertilize of barley fields until
recently. No official recommendation for fertilizer use of barley fields at
the limited rainfall region (200-250 mm) (5). However, many experi-
ments at Hamman Al-alill and other region showed a good response of
barley production to NP fertilization (6 , 7). The application of 40 kg
N/ha gave significantly higher biological yield and grain yield on the
average of two seasons (6). The highest grain yield of the local Aswad
at fertilization rate of 80 kg NP/ha was 2667.6 kg/ha under rainfed
conditions. Also, the same dose gave high yield for Rihane 03 and Har-
mal cultivars (7).

Accordingly, the technology of improved varieties and the use of
fertilization have to be transfered to farmers field of Al-Jazera of Nor-
thern Iraq to obtain higher production of barley. Actually, most farmers
in the region desire to use fertilizers on large scale and even they baught
it from black market because the production of fertilizer are limited to
more favorable rainfall areas. This paper will present the effect on barley
production by using improved cultivars and fertilization in the region
under two management methods; the modern equipments vs. farmer
gquipments.

Materials and Methods

The demonstrations and experiments were conducted in the limited
rainfall areas of Al-Jazera of Northern Iraq (200-350 mm). Two mana-
gement systems; the use of modem equipments (ME) : The chisel for
plowing; modern seed drill for seeds and fertilizer distribution and the
use of farm equipments (FE), one way disc harrow for plowing and
broad casting fertilizers and seeds in two operations. Three barley culti-
vars were used vis; the local Aswad, a local landrace; Jazera 1 {impro-
ved 6-row black barley produced from the cross of Arivate X local
aswad), and Rihane 03 (an improved barley introduction from the inter-
national center for Agricnltural Research in the Dry areas, [CARDA).
The seeds were drilled or broadcasted by a rate of 120 kg/ha. Two ferti-
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lization treatrnents were used vis; zero and 160 kg/ha of the compound
fertilizer 27 : 27 : O NPK, respectively. The area of each treatment was
2.5 ha.Table (1) presents the list of farmers and locations of demonstra-
tion in Al-Jazera region.

Observations were noted on emergence, heading, maturity and har-
vesting dates. Data on grain yield were recorded from 10 samples (1m’
area) and from total harvest of the field for each treatment. Statistical
analysis was conducted using the nested model for unequal sample size
for different locations, years, varieties and fertilizers combinations (9)

Table (1) Farmers and locations, of demonstrations, at AL-Jezira during
1991/1992 and 1992/1993 growing scasons.

Farmer Name Region Arca ha Obscrvation Year
S. Al Tel-Asmer 20 ME.FE 41/92
M. Abdul Wahab Fatsa 15 ME 91/92
K.A. Khif Tel Furics 20 ME FE 91/92
S.A. Sacil Tel Abta 12.5 FE 91/92
ML.S. Salal Tel Abta 12.5 ME 91492
G.H. AL-Haseny Kahriz 20 ME FA 91/92
A. Zugair Ain Husan 15 ME 91792
N. Jalood Hukna 15 FE.ME 91792
I. Hammo Baaj 25 FE.ME 91/92
A. [zdien Ain Talawi 15 FE, ME 91/92
F. Muthen Khabara 12.5 FE 91/92
F.W. Sakab Musalien 20 FEME 91/92
M.S. Azawi Shuwarat 12.5 ME 92/93
T.A. Abdalla Shuwaral 12.5 FE 92/93
A, Zaidan Qabcr Bin Neif 12.5 FE 92/93
A. Zaidan Qabar Bin Neif 12.5 ME 92/93
M. Wahab Mahalbia 12.5 ME 92/93
J.M. Salh Salihya 12.5 FE 92/93
Y. Hamid Mukhazaka 20 FE, ME 92/93
G.E. Abood Tel Afer 12.5 ME 92/93

ME=Modem Equipments
FE=Farmer Equipmenis
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Results and Discussion

Table (1) represents the farmer names, locations and areas of
demonstrations at Al-Jazera during 1991/92 and 1992/93 growing sea-
sons. These locations are mostly representatives of the soil types and
rainfall pattern of the region (Table 2). However, the total precipitation
was lower during 1991/92 than 1992/93 growing season but some simi-
larities were observed in Hatra and Baaj (Table 2),

Table (2) Total Precipitation (mm) in some 1';:gi0ns of AL-Jezira during
1991/1992 and 1992/1993 growing seasons.

Region 1991/1992 ' 1992/1993
Telaler 339.0 503.9
Mosul 3833 607.0
Zumar 411.6 500.8
Rahta . 326.0 413.8
Hatra 2323 251.5
Qayara 316.3 470.9
H.Alill . 3886 591.0
Sinjar 398.8 5719
Baaj 231.5 226.3

During 1991/92 growing season and the use of modern equip-
ments (ME), both cultivars, the local and Jazera 1 responded to the ferti-
lizer dose in different location. The fertilizer effects were pronounced
and significant (1279-8 kg/ha for F* vis 770.5 kg/ha for F as a mean of
10 locations, Table 3) in Tel Asmer, Tel Abta, Musalten, Ain Talawi,
kahriz, Hukna, and Ain-Husan, But not that big at Tel Faris and Fatsa.
The same pattern was observed during 1992/93 season. The local
Aswad, Jaazera 1 and Rihane 03 gave much higher yield when fertilized
compared to the farmer practices (8). The yield figures presented in table
3 were higher than the estimated yield for the whole region (600 kg/ha)
this should indicate the supperiority of these planting systems over that
practiced by the farmers without fertilizers. These results are in accor-
dance with that obtained by many investigators for the effect of fertili-
zers on barley production (6, 7).
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Table (3) Grain Yield (Kg/a) for different cultivars and fertilizer treat-
ments using modern equipments (ME) at different location during
1991/1992 and 1992/1993 growing seasons.

Region Local Jezira 1 Rihane 3 Year

F+ F- F+ EF- F+ F- 91/92
Tel Asmer 1769 | 838 1703 1369 - - 91/92
Tel Abta 1066 | 510 1046 521 - - 91/92
Musalten 872 344 1092 272 - - 91,92
Baaj 738 684 764 668 - - 91/92
Ain Talawi 1040 | S00 | 1t20 | 730 - - 9192
Kahriz 1712 1180 | 1872 1240 - - 91/92
Hukna 845 393 1§76 600 - - 91/92
Tel Faris 744 547 644 600 - - 91/92
Ain husan 1820 1180 [2288 868 - - 91/92
Fatsa 1361 1187 | 1224 1180 | 2828 - 91/92
Shuwarat 2240 1324 | 1192 - 1864 - 92/93
Qaber bin Neif 1648 1532 | 2200 - 1920 - 92/93
Mahalabya 2240 1680 | 2100 - 2380 - 92/93
Mahalabya 1050 § 700 1750 - 2450 - ] 9293

1992 : Locations **

Varieues Jezira 1083.85A
local 966.5A
Ferttlizers F+ 1279.80A
F- 770.55B
1993 : Varieties Rihanc 3 21533
Jezim 1810.5
local 1794 5

On the average over 10 locations during 1991/92 season Jazera 1
gave higher yield (1083 kg/ha) than the local Aswad. For the 1992/93
growing season, Rihane (03 gave the highest grain yield (2153 kg/ha)
compared to the Jazera 1(1810.5 kg/hajand the local A swad (1794
kg/ha) these figures were the averages of the fertilized treatments. How-
ever, Rihane 03 was tested in other locations (data not presented here)
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and gave 52% average increase over local Aswad and 24.8% over Jazera
1. This might be due to the lodging resistance of Rihane 03 and good
response to higher dose of fertilization (7).

The same pattern for the use of fertilizer was observed with the
farmer equipments (FE) (Table 4). Both the local Aswad and Jazera 1
gave pronounced statistically significant differences in grain yield over
zero treatment except Baaj and Tel Faris where the rainfall was much
lower (Table 2). During 1992/93 season both Jazera 1 and Rihane 03
responded well to the fertilizer treatment especially at Shuwarate,
Salihya and Mukhazaka (Table 4). On the average of all locations the F”
treatment gave 1364.3 kg/ha compared to 726.9 kg/ha for the F
treatment. For varieties, Rihane (03 gave the highest yeild (1239 Kg/ha),
Jazera 1 (1018 Kg/ha) and the local 846 kg/ha).

According to these results fertilization gave positive response to
increase grain yield of barley in the limited rainfall areas for different
barley cultivars. Thus it is recommended to put on large scale level to
enhance the use of fertilization and improved cultivars in barley field.
This plan will be excuted next season to cover about 7.5 thousand
hectars.

Comparison of modern equipment (ME) and farmer equip-
ments (FE) technologies :

The comparison of the ME and FE production technologies in the
grain yield revealed exciting results in different locations. At Tel Asmer
location the differences were low and FE exceeded the ME by about 2%
as an average over all treatments of the packages.However, the ME sys-

“tem was superior (440 kg/ha) under no fertilization treatment of Jazera
1.The rainfall conditions in these locations were rather good during
1991/92 season (Table 2). For the more drought locations as in Tel
Faris, Musalten the ME technology was superior by about 35% and
10%, respectively. The FE system gave higher vield by about 25.5% in
Tel Abta, 48% in Hukna, 108% in Baaj and 107% in Ain Talawi. Whea-
rease the ME in kahrize, Tel Faris and Musalten gave more vield i.e,
108%, 35% and 10% respectively. On average the ME system gave 8%
more yield compared with the FE system. However, the ME was faster
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in the sense that it can manage two operations; the fertilization and seed-
ing in one operation wherease in the FE these operations were done sep-
arately.

Table 4. Grain Yield (Kg/ha) for different cultivars and fertilizer treat-
ments using modern equipments at different location during 1991/1992
and 1992/1993 growing seasons.

Region Local Jevira ] Rihane 3 Yewr
F+ F- F+ F- F+ F- {9192
Tel Asmer 1884 | 838 2139 970 - - 9192
Tel Abia 1246 | 589 1757 620 - - 91/92
Musalien 840 240 920 260 - - 91/92
Bagj 808 700 800 680 - - 91/92
Ain Talawi 1200 | 560 1260 420 - - 91/92
Kahriz 828 624 1140 | 1088 - - 9192
Tel Faris 448 398 537 439 - - 91/92
Hukna 1344 980 2143 | 1120 - - 91792
Shuwarat 1960 560 1960 | 840 | 92/93
Qabcr bin Neif 916 316 916 | 516 | 92/93
Salihya 1400 1000 | 2200 ] 1000 | 92/93
Telater - - 1200 | 960 192/93
Mukhazaka 1400 1050 { 1750 | 1050 | 92/93

Mecans : Years 92 : 10183
N.S
Kg/ha 93 :1100.2
Locations : NS
Fertilizers : F+ : 1364.3 A**
F- :7269b
Varicly : Jeziral : 1018 A
Local 846 A
Rihane 1239

Conclusions :

1. The fertilization of barley by 160 kg NP/ha of compound fertilizer 27
: 27 ¢ 0. Conditions (250-350 mm) proved to be successfull for the
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two growing seasons for both the local Aswad and Jazera 1. The
productively increased by 2-3 times compared to non fertilized treat-
ment. Thus it is recommended to fertilized barley in this region.

2. The ME system exceeded the FE system by about 8% as a mean of all
region. The range of the level of increase was between 10 to 108%
for the experimental test areas.

3. The differences between Jazera 1 and the local is not that big under
the fertilized treatment at all locations, thus it is recommended to con-
tinue planting these varieties.
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- OCCURANCE AND IMPORTANCE OF WHEAT AND
BARLEY DISEASES IN IRAQ

Abdul Sattar Al-Baldawi
State Board For Agricultural Research, Abu-Ghraib

Abstract :
A number of diseases attacks wheat and barley in Iraq. The rust
diseases are the most widely spread of all cereal crops diseases in Iraq.
They occur in all-most all areas where wheat and barley are grown. The
occurance and distribution of leaf rust is more regulary and uniform than
cither of the other rusts of wheat. Losses from these disease depends on
the stage of plant growth when the rust develops. Septorie leaf blotch is
the second most important disease after rusts. It occurs all over the
country causing a severe damage in some years.

Coverd smut is the most important smut diseases on wheat espe-
cially in the northern part of the country. Chemical seed treatment is suc-
cessfuly used to control this disease. Loose smut attacks wheat and bar-
ley but it is more important on barley than on wheat.

Several minor diseases are encountered on wheat such as powdery
mildew,wheat gall nematode, Dilophospore disease, downy mildew and
tuntu disease.

As far barley, leaf stripe is considerd the most common disease
followed by barley gall nematode, leaf scald and powdery mildew. Bar-
ley gall nematode is found in Nineva province only.

1- Rusts

The rust diseases are the most destructive and also the most
widely spread of all cereal crop diseases. There are three types of rusts
in Iraq:-
a. Leaf Rusts

The leaf rust of wheat caused by Puccinia recondita is the most

important disease of all rusts in Iraq. It is generally distributed through
all wheat-producing areas of the country. Its occurance and distribution
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is more regular and uniform than either of the other rusts of wheat. The
losses of this disease depend on the stage of plant growth when the rust
develops.

The symptoms of this disease appear in Irag by the middle of
April or in sometimes by the end of it. It is very rare to observe the
symptoms in March. It is believed that the disease starts in the wheat
areas of the south and middle of the country and then moves to the north
region. Urediospores which establish the disease probably come frome
Saudia Arabia, Iran, Turkey and Syria. The alternate host, Thalictrum
spp.. have been found in the country, but are unimportant as a source of
new infection. . ,

The following races were identified from leaf rust samples collec-
ted from several areas of wheat production regions in Iraq: 2, 6, 12, 14,
26, 35, 57, 61, 62, 76, 77, 85, 107, 122, 129, 144, 149, 155, 156,
167, 169, 172, 178, 184, 198, 211, 216, 217 and 218. It was found
that race 61 is more prevelent than the others, followed by race 12, 77,
144 and 167.

In a study conducted in Nineva,it was shown that Saber-beg, Flo-
rance Uror (Turkia) and Mexipak were highly susceptible to leaf rust,
while Senator Capelli, Jori and Inia-66 were resistant to the disease.

On Barley, leaf rust occurs in many barley growing areas in the
country, but losses are usually less than in wheat.It can be induced by
some races of P.recondita besides P. hordei. The damage from this dis-
ease is favored by humid and warm weather, Symptoms of this discase
can be seen as early as March.

b. Stem Rust

This disease attacks wheat and barley and it is caused by
P graminis mitici. In addition, a number of grassess is susceptible to this
and other physiological forms of the pathogen. It can be found in all
wheat and barley areas but its spread and occurance is very limited in
comparison with the leaf rust. Barley, however, rates the second in stem
rust losses in Irag. '

Disease symptoms appear nearly in the same time of that of leaf
rust. They are most commonly seen on stems and leaf sheaths but leaf
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blades and spikes may also become infected.

The physiological races that were identified in Iraq are as the follo-
wing : 5, 9, 11, 14, 15, 16, 17, 19, 24, 42, 53, 56, 117, 130, 164,
189, 218, 220, 221, 238, 244, 245, 254, 267, 270, 294, 299 and 320.
Races 24 and 42 were the commonest fowllowed by 117 and 17.

The alternate host, the common barberry, is not known to be pre-
sent in Iraq. Urediospores which establish the disease may come from
the neighboring countries.

¢. Stri Rus How Rus

This disease infects wheat, barley and may grasses. This rust was
limited 1 its distribution to the northern region especially the mountain-
ous area. It has been rarely seen in the middle and the south of the coun-
try. In 1993, and for the first time in the country, un-epidemic out break
of this disease occured in all wheat areas. This was probably due to the
appearance of a new rece (or races) or to some environmental conditions
which favored the occurance and development of this disease.

Disease symptoms appear usually 2-3 weeks before that of leaf
and stem rust. Alternate host is not known in Iraq. It is believed that
Urediospores come to our wheat areas from the nieghboring countries.

Race 82E16 was the only physiological race identified in Iraq.

Control of Rust Diseases

No control measures have been practiced for the rust diseases in
Irag. Fungicides applications can be used as foliar sprays, but are
usually uneconomic. Work is underway to release a few wheat cultivars
which have some promising resistance to leaf rust.

2- Smuts_and Bunts
a- Covered Smut

This disease is incited by Tilletia caries and T. foetida, and can
cause a serious losses of yield and quality. It was one of the most
important wheat diseases in Irag and still remains so in areas where no
chemical seed treatment is applied. It is mainly found in the northern
areas with very rare appearance in the middle and south of the country.
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Losses from this disease could go up to 50% in the regions where seed
treatment is not practiced.

Chemical seed treatment is applied to control this disease in the
northern provinces only. In addition to that, Salah Ei-Din province with
parts of Diyalla province are included. By law, it is not allowed to any
person in these provinces to sow untreated wheat seeds. Results of
some works on the susceptibility of wheat cultivars to this disease sho-
wed that Mexipak is resistant while Saber-beg i1s the most susceptible
one. Other cultivars range between the two in their susceptibility.

Covered smut of barley caused by Ustilago hordei is less impor-
tant than that of wheat. This disease is distributed through all the regions
in the counry nearly at the same level. Before 1980, seed treatment for
this disease was not needed, but after that time and as the losses have
increased, seed treatment became necessary to control this disease in all
regions which grow barley. All barley cultivars are susceptible to the
disease with various degree of intensity. Generally local culrivars are
less susceptible than the others.

b. Loose Smut

Loose smut of wheat and barley is incited by Ustilago tritici and
U.nuda respectively. Both diseases can be seen in most fields of barley
and wheat and in all the country regions. Results of a general survey
conducted in 13 provinces showed that loose smut of barley can be
encountered more frequently and 1s wider in its spread than that of
wheat. Barley loose smut was found in all 13 provinces included in the
survey, while that of wheat found only in six of them.The highest infec-
tion level for barley and wheat was 2% and 0.4% respectively.

¢. Flag Smut of Wheat

Flag smut of wheat is caused by Urocystis tritici. it is encountered
in all wheat areas all over the country. The disease is more prevalent in
the middle and south of the country where wheat seeds are not treated
for covered smut control. In the north it is only seen in those fields
grown from untreated seeds. Generally this disease is of a minor econo-
mic importance and it is controlled in the north by the same method of
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that of covered smut. No seed treatment is practiced for the middle and
south of Iraq.

Susceptibility study of 14 wheat cultivars showed that Mexipak
was highly susceptible followed by Inia-66. Saber-beg, Jirardo, Senator
Capelli, kokert and Abu-Ghraib-3 showed different levels of resistance.

3- Leaf Blotch

Leaf blotch (leaf spot) is found in all growing wheat areas all over
the country. It is incited by Septoria tritici. This disease usually appears
on the lower leaves first. The rate of spread to upper leaves depends
upon environmental conditions and the reaction of the variety to the
disease. SR

Disease symptoms appears as early as April and sometimes little
earlier depending on the weather conditions. The disease becomes less
aggressive as the crop begins to mature. Heavy losses have been obser-
ved in some years on several wheat cultivars. It could be ranked the
second one after rust disease.

Results of testing 20 wheat cultivars to evaluate their susceptibility
to this disease showed that Mexipak Inia-66, Jinab, Saber-beg and Aras
are susceptible, while Senator Capelli, Jerardo-574, Juri, Nori-70,
Stork -5, Fath and Abu - Ghraib - 3 were resistance.

4. Powder ildew

Powder mildew caused by Erysiphe graminis is a minor disease of
wheat. In some years the attack of this disease causes a considerable
damage on barley. Disecase symptoms appear late in spring and the dis-
ease can be seen in all wheat and barley-producing regions, but in very
limited areas. Control by using fungicides sprays has not been needed.

S- Wheat Gall Nematode

Wheat gall nematode is caused by Anguina mitici. Survey of this
disease showed that it is found througheut most wheat growing areas in
Iraq. In places where the disease was found, infection ranged from (.03
- 22.9% Except for Saber-beg, all wheat cultivars in [raq are susceptible
to this disease with different degree ot susceptibility.
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All barley cultivars have been considered immune to this disease
until 1985 when this disease was recorded in Nineva on barley for the
first time not in Iraq but also in the world. Infection has increased since
that time to reach 90% in some barley fields in Nineva. Losses were so
high that some farmers were obliged not to harvest their crops. It 1s
believed that a new biotype of Anguina mritici which dose not infect
wheat, may cause the infection on barley.

Short crop rotation or one year fallow has shown to be very effec-
tive methods to control this disease.

6- Dilophospora Disease of Wheat

Dilophospora disease of wheat caused by Dilophospora alopecuri
15 also called the Twist Disease of Cereals. It was recorded for the first
time in Iraq on bread wheat cultivar Mexipak-in 1977 in the Shehrazour
Valley, Sulaimania.Later it was found in different localities in Sulaima-
nia Tameem, Erbil and Nineva. In addition to wheat, the disease was
also found on barley and some other wild grasses.

Larvae of wheat gall nematode Anguina tritici play a role in indu-
cing infection. They carry the fungus spores through the plant tissues
and up to the spikes where both of them can be found.

7- Downy Mildew of Wheat

The occurance and spread of this disease is very rare. The disease
was observed in some irrigated fields but of no economic importance.

8- Bacterial Spike Blight {Tundu Disease)

Spike blight is 4 disease of wheat caused by Corynebacterium tri-
fict, and is also referred to as yellow ear rot or tundu.The disease is res-
tricted to the heads, and appears as a sticky, yellow slime on wheat spic-
kes. It occurs in some fields and is considered as a minor disease. Lar-
vae of the gall nematode A. tritici may serve as vectors for the bacteria.

9- Leaf Stripe of Barley
Leaf stripe of barley is incited by Pyrenophora graminea
(Drechslera graminea). It is the most important fungal disease of barley
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in Iraq. Damage from stripe is severe in several barley fields especially
when sceds are sown without chemical treatment. It was shown in Iraq
that Baytan and Impact are the most effective fungicides to be used as
seed treatment to control this disease. Soaking of the infected seeds in
tap water for 12 hours and then drying them at 50°C for five hours
before planting gave good control of the disease.

10- Leaf Scald or (Leaf Blotch)

Scald 1s primarily a foliar disease of barley and several common
grasses. The disease is caused by Rhynchosporium seccalis. Disease
symptoms appear during March and April, and are restricted to the lea-
ves, but under severe conditions may also affect glumes amd awns.
Severe infections observed on some barley cultivars in the northern
region of the country.
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RESEARCH PROBLEM IDENTIFICATION ‘F‘()R
EFFECTIVE TECHNOLOGY TRANSFER

Mike J. Jones
International Center For Agricultural Research
' in the Dry Areas (ICARDA)

Abstract
I think we all agree that our general aim is to increase farmers
yields and to increase them sustainably. We expect to do this by transfe-
ring new methods and new ideas to farmers. We call this technology
transfer. But what new methods, materials and ideas do we expect to
transfer; or, going back a stage, what new methods, materials, and ideas
are we going to develope ?
I suggest there are two important criteria for successful technology
transfer :
a) The technology must increase yield reliably (and sustainbly) .
b) The technology must be acceptable / adoptable by farmers, i.e:
- It must satisfy a need.
- It must fit in with other operations (and farmers life styles);
- It must be profitable
The question is : how do we identify technologies that meet these
criteria 7 How do we choose research that has a good chance of pro-
ducing adoptabie technologies 7 I fear that, too often, we just follow our
specialization. The worst example is the scientist who continues simply
to repeat his Ph.D studies for the rest of his life,in each situation that he
finds himself in. Often, at least, we invent a new téchnology and then
see where it might be made to fit in someone's farming system. This is
an inefficient and outmoded approach. There may still be a little room
for speculative, academic research but not much. This is certainly true in
Iraq at the present time, but I think it is also true now nearly everywhere
els. We are in business to identify and solve real productive problems.
The identification of the problems-the real, underlying problems,
behind low agricultural productivity is the necessary begining for the
successful generation and transfer of useful new technology; and we
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might add to that, the succsessful identification of unexploited potential
in 1o discular existing production system. The most important task for
the scientist is to discular the key questions; then the research aims are
clear, and the chances of obtaining approprite results are high.

Scientistits are unlikely to identify the key questions by them sel-
ves. Too much research is directed to solving scientist-problems. But
the view from the laboratory and research farm is limited. It does not
always take in the real world. The real world includes on the hand
governments and their policy makers, and, or the other, farmers.
Research needs to maintain a dialogue with both and to mediat between
them and their often confilicting aims.Goverenments and policy makers
see agriculture as an abstraction, a production system that must deliver
the goods they want. The reality is countless individual farms, and in
each farm people-people trying to make a living. One of the most presis-
tent mistakes of agricultural scientists is to focus exclosively on technical
improvements, without considering the people who will use them or the
circumstances under which they will be used.

Farming systems research arose, over 25 years ago, (o overcome
just this problem. Since then it has operated in many different ways,
sometimes successfully, sometimes not. Because of this, it is perhaps
best to avold attaching the label "farming systems" to any new work.
Neverless, we would do well to consider its three essential uessages :

2) agricuiture is a human activity;

b) "Technology" is not an independent entity; it is a technology's
interaction with people and their environment that determines
its appropriatness and is, therefore, the key to its success or
failure;

c) afarm is more than just the sum of its parts.

(We visit a farm and note that it comprises 50 ha of land its activi-
ties include, say, wheat production, barley production, Legume produc-
tion, sheep husbandry, and, perhaps, vegetable and tree-crop production
as well; but the reality is likely to involve intricate interaction between
these various activities, €.g. between soil and crop, between one crop
and the next and between crops and animals).

115



Farming systems research is primarily (i) asking farmers about
their needs and problems, then (ii) working for and with the farmers to
solve those problems, so as to increase production and profitability. At
times, this may also involve negotiation with policy makers and agricul-
tural planers to provide incentives to farmers to encourage technology
adoption.

Farming systems research is often described in terms of stages :

1. Diagnosis (or description), to identify problem and provide
essential background to them, e.g. type of land, farm size,
nature of enterprices (crop, animals, trees or mixtures of thes),
farmers aims (subsistance, commercial, or mixture), financial
resources, inputs, and equipement.

2. Experimentation and testing of improved production practices.

3. Transfer of improved practices to farmers.

4. Assessment of degree of adoption of improved practices by far-
mers {and feedback of reasons for success or failure to the
technical research process).

A farmwork of this sort is conceptually important, but it
should not be seen as a rigid scheme of work. If followed too conscien-
tionsly, the process will likely take too long, any way. Rather, the far-
ming systems approach is more on attituder or state of mid. The farm-
work provides a reference, a philosophy, but actions can vary according
to circumstances, taking account of previous knowledge and current
urgency.

One common misconception is that farming systems research, and
particulary the diagnostic phase of it, is the business social scientist and
technical/biological researches are not involved. I think this is a mistake.
Take as an example the task of introducing legumes into a dryland area
of contiuous creal production. Possible actions include :

a) Conducting legume trials on local research stations, farmers
demonstrations on farmers fields;

b) Conducting a survey of current farming practices, farmers ideas/
prejudices/problems about growing legumes, local consump-
tion or market for legume product, etc.
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Some technical or biological and scientists will regard action as
sufficient. Others may accept that (b) could also be useful but will likely
expect the work to be done by as agricultural economist. Certainly an
agricultural economist is necessary, but he should only be part of a sur-
vey team that includes also technical and biological scientists. For
instance, a major purpose of the legume crop is providing animal feed.

To determine what this need is and when it occurs requires fairly
detailed enquiries into the animal husbandry practices and the annual
feed cycle (transhumance, feed purchase, feed storage, etc.). This requi-
res the active participation of an animal scientist.

A clear understanding of crop production problems is also needed.
A possible aproach here is "diagnostic agronomy”, a form of action
research, This aims at developing a hypothesis to explain low producti-
vity and then testing it with the farmer. For instance, after discussions
with farmers, the researcher may come to think that the yields of a parti-
cular crop are low because the planting date 1s too late. To test that hypo-
thesis he will persuade some of the farmers to plant part of their crop
earlier (with appropriate guarantees of compensation if this causes yield
loss}. The outcome may prove (or disprove) the original hypothesis,
thus clarifying the diagnoses of the problem. It may also act as a demon-
stratlon to the farmers of an improved practice. In addition, it will likely
be a valuable learing experiance for the researcher who may discover
that early planting is better and that the farmers all agree with him, but
that they face problems (e.g. lake of implements; harvest time of pre-
vious crop rainfall-soil condition interactions) in achieving early plan-
ting.

And this new insight may initiate a new, and eventully success-
full, research programe to overcome those problems.

It 1s almost certainly a valuable education for any agricultural
scientist, of whatever discipline, to become involved in farm surveys
and on-farm experimentation. The provider of new technology should
know his custumer or see the target he is aiming at. But perhaps the
most important scientist on any farming systems research team is the
enterprises (crops, animals trees, etc) as a whole and understanding how
they fit togother technically. He is familiar, for example, with crop
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growth seeds (rainfall, fertility, etc) and also crop sequence effects from
long-term trials on research stations, but he is able to modify this kno-
wledge to fit the farmers circumstances. Above all, he acts as a bridge
between the technical specialists (on specitic crops and animals) and the
social scientist (s) in the team, whose job is to see the farmers enterpri-
ses as a whole and understand how they fit together in an economic and
social context.

Regrettably, this type of agronomist, the generalist, appears to be
an endangered species. There are too many specialists around, and new
ever narrower specializations flourish like weeds. Linkages between
‘specialists and multi-disciplinary cooperation-which is what farming
systems research is all about-become more difficult to establish.We need
the generalists, the bridge-builders with a broad view of agriculture, its
researchers and its farmers, if we are to bring together our different pie-
ces of specialist's wisdom and apply them successfully to the real world
of farm and market. Our universities should seek to train such genera-
lists. Mean while, we should each try to become individually broader in
our perspectives, understanding how our own special displine integrates
with other discipline to meet the needs of the farmers.

To sum up, four points :

1- Identification of the key problem is essential to research for the gene-
ration of technology for successful and effective transfers .

2- The essential focus is on farms, farmers and farming systems; indivi-
dual commodities and resources should be studied as components of
these systems.

3- Systems agronomists, we need more of them.

4- Specialists need to take a broader view, relating their specialist Kno-
weledge to the complexities of the real world.
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EFFECT OF NITROGEN FERTILIZER AND CLIPPING
FREQUENCIES ON FORAGE AND GRAIN YIELD OF
BARLEY LINE IPA 99

Ahmad A H.AL-Rawi B.A.AL-Rawi  A.M.AL-Shamma
IPA Agricultural Research Center, P.O. Box 39094, Baghdad - Iraq

Abstract

To investigate the effect of nitrogen level and number of clippings
on barley, line. IPA-99 a spilt-split plot experiment was conducted in a
silty clay soil at Futhailia Experiment Station 30Km east of Baghdad for
two seasons, 91/92 and 92/93 .

Nitrogen level forms the main plots while number of clippings were
the subplots in a complete randomizd block design with three replica-
tions . Four levels of nitrogen were used in the first year 91/92 and five
levels in the year 92/93. Clipping treatments include"no clipping; single
clipping and double clipping” . Clipping treatments were performed
when stand (on extended leaf basis), reached 27-36 cm in height. Stub-
ble at clipping was maintained at about 3 cm above soil surface .All
treatment recieved 700Kg/ha 18-18-18 fertilizer before planting. Plots
were seeded in rows (.3 m apart in Nov. 26th / 91 and Nov. 29th/92
Rate of seeding was 140Kg/ha .

The first cut was performed in 12-2-92 in the first season and in 9-
2-93 in the second one. Green forage yield as well as grain yield compo-
nents were taken and statistically analyzed .

Results showed that increasing nitrogen level above 200 Kg
urea/ha. apart from basal dressing, has negative effects on grain yield,
biological yield and yield components, including no. of grains/spike and
weight of 1000 grains. The number of spikes per sequare meter
increased with pitrogen addition .

On the other hand, clipping once or twice have a positive effect on
green forage yield, biological yield as well as grain yield .

Tt is concluded that more than 200K g urea/ha should not be used as
latter dressing and that barley, line IPA-99 has good tolerance for clip-

ping or grazing .
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" 'EFFECT OF DIFFERENT CULTAR CONCENTRATION
(PACLOBUTRAZOL) ON GRAIN YIELD AND YIELD
COMPONENTS OF TWO WHEAT CULTIVARS
' (TRITICUM Aestivum L.)

Hatim J. Attiya Rafah A. Al-Ani Kalil, M. Ali
Field Crops Dept., College of Agric., Baghdad University

Abstract

Three field experiments were conducted at the experimental farm,
College of Agriculture Abu-ghraib, Iraq during 19901993 season to
tnvestigate the effect of Cultar at concentration 1 kg and 2 kg/ha on
wheat cultivars cv. Norri of and Saberbaig.

It was found that cultar significantly reduced plant height of Norri
70 by 13%, 30% and Saberbaig by 18%, 28% for the Jow and high
concentrations respectively, However, grain yield and yield components
were not affected culrar treatments. This might be due to the late applica-
tion of cultar (late tillering).

It is therefore suggested that cultar is well suited for use as a straw
shortner which might reduce the incidence of lodging in these cultivars.
This would be benefit to grain yield especially in the mechanically har-
vested field.
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RESPONSE OF BARLEY TO THE PLANT GROWTH
REGULATORS : GRAIN YIELD AND ITS COMPONENTS

Khdhayer A, Jaddoa
Dept. of Field Crop Science., College of Agric., Abu-Ghraib
University Of Baghdad

Abstract

A field experiment was carried out at the experimental farm, col-
lege of Agriculture, Abu-Ghraib during 1988-1989 and 1989-1990 sea-
sons. The aims were to investigate the effect of the foliar application of
cycocel and cultar on grain vield and its components of two barley cult-
vars, also to seck the possibility of these chemicals in preventing or
controlling the lodging when it occurs. The results showed that

1- Both chemicals significantly increased the grain yield of both cultivars
by 47% up to 107% in both seasons. This increase was due to
increased ear number /m” and 1000- grain weight (g) .

2- Ear weight (kg/m’) of both cultivars was significantly increased by
these chemicals in both seasons, while the straw weight (kg/m’) was
not affected. This means that the matter distribution was efficiently
chagnged in favour of grains i.e improved harvest index,

3- Lodging did not occur in the treated plots compared with untreated
ones.
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THE INDUSTRIAL QUALITY OF BREAD WHEAT AND
TRITICALE LINES UNDER FIELD EXPERIMENTS IN
IRAQ

M.A.Al-Saidy* K.A.AL.Obaidy’” A.M.AL-Shamma
B.AL-Rawi A H.Adary”
IPA Agricultural Research Center, P.O. Box 39094
Baghdad - Iraq

Abstract

The promising Yines of bread wheat and triticale under field experi-
ments in both dry and irrigated areas in Iraq were evaluated for their
physical, chemical, biochemical, rheological, milling and baking charac-
teristics for 90/91 and 91/92 seasons . Types and number of tests carried
out depend on the amount of seed available from each entry. In the dry
region, wheat lines SN880110 and SA-1 were better in their quality than
the local cultivar (Saberbeg) .

In testing 62 lines bred for the irrigated region, nine showed better
performance in pub loaf and Tanouri bread than the local cultivar Mexi-
pak. Tanouri bread is quite popular and consists of more than 70% of
bread consumption in Iraq .

Number of Triticale lines under yield trials were studied for their
quality characteristics . It seems that few of them , T-131, T-8 and T-2
could be used with wheat flour for the production of flat breed .

* Creal Technologist
*¥ Cereal Breeder
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APPROACH TO SUSTAINABLE, LOW INPUT
AGRICULTURE WITH INCREASED AND STABILIZED
YIELDS IN MARGINAL PRODUCTION AREAS

Yahyaoui A., M, Hedhbi K. and Mehouachi M.
Ecole supéricure d'Agriculture du kef, Tunisia

Abstract

In Tunisia, increased food production can be obtained by increas-
ing crop yields on land already under cultivation.A great reservoir of
production capacity remains in the form of land areas which contain
stresses that either keep them out of production or make them only mar-
ginally productive. Productivity on these lands may never be extremely
high, but any production they can provide will belp to achieve self-
sufficiency in cereal production.

The semi-arid regions (SAR) of Tunisia are characterized by
extreme temperature changes, hazardous torrential rains, and by frequent
early spring droughts. The annual rainfall in the SAR generally varies
between 150-450 mm, and its distribution is quite variable (Figure 1,
2). The SAR is also characterized by marginal soils. In Tunisia, 71% of
the country's cereal production is in the marginal areas, with barley
planted to about 32% of this area.Durum wheat occupies 52% and other
cereals, such as bread wheat, triticale and oats, cover 13.8% of this area
(Table 1).

The SAR in Tunisia covers a large part of Northwestern Tunisia
as well as the Center and the South. ‘

The total area under cereal production in these regions varies
considerably, and yields are relatively low. Barley is the most adapted
cereal, but durum wheat remains the most cultivated crop. Bread wheat
covers a relatively small area.

Barley is berter adapted to the climatic regions of this area than
either wheat or oats.In the marginal environments,barley will often pro-
vide a crop while other crops fail. Barley can also fit into different far-
ming systems, as a grain crop, grazing crop, or hay crop. Special varie-
ties can be developed for these different uses.
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Table (1) Cercal Production (1000 ha) in Tunisia 1992-1993

Region Total crea Cereal Crop

' Durum Wheat | Bread Wheat | Barley | Tritical
1-North 874.00 476.00 141.00 236.00 | 18.00
North-West . 462.90 225.60 70.35 78.00 | 0.00
Kef 217.00 107.80 23.00 £6.50 0.00
Zaghouan 79.25 31.50 13.20 3350 | 0.00
H-center-South 547.00 263.00 37.00 246.80 | 0.20
Gafsa 67.20 55.00 7.10 5.10 1 0.00
Kasserine 113.20 56.40 5.00 72501 0.00
Tatal 1421.00 739.00 178.00 485.80 | 18.20
Total % _ 52.60 12.60 34.20 1.20
Total SAR 1009.90 488.60 10735 | 324.80
Total % 71 48.4 10.6 32.2

In the SAR the choice of species or varieties depends mainly on
the prevailing agro-climatic conditions (Figure 2) and on economic
considerations. In the dry land areas of Tunisia, where precipitation is
low and unevenly distributed the choice of crop species is limited. Bar-
ley is one of the few crops that can adapt to the unfavorable climatic
conditions and tolerate stress, such as drought, high temperatures and
low soil fertility. In Tunisia barley octupies 34.2% of the national area

"under cereal cultivation; 18.8% within the Northern region, particularly
in the governorate of Kef, Seliana and Zaghouan, and 45.1% within
Central and Southern Tunisia (Table 1). Figure 3 shows the area under
cereal cultivation over a period of ten years. The maximum area cultiva-
ted to barley was realized in 1985.

In the SAR, the environmental and biological stresses will not
allow the attainment of potential yield, at least not with the conditions
under which barley is generally grown.We need to recognize, however,
that when one looks at the yields of the best farmers compared to the
average yields of the area, there is room for a great deal of improvement,
that cannot be made through breeding alone. The genetic potential of
todays varieties cannot be realized due to our limited or theoritic
understsnding of good management practices.
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Figure 3 : Evolution of cercal area (1000 ha) in Tunisia 1981-1991

Improvement of management practices such as weed control, ade-
quate use of fertilizers and better tillage methods will contribute greatly
to increased production.

Fertilizer Needs

Scientifically designed field experiments and demenstration with
different nutrient rates constitute reliable tools used to identify fertilizer
response and essential components of any agricultural program. Res-
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ponse data obtained in Tunisia indicates a wide range of phosphorous
response from areas previously fertilized. Calibration data can be obtai-
ned from field experiments. Chemical analysis of plant samples can pro-
vide a sound basis for evaluating and identifying soil fertility and plant
nutrition problems. '

Weed Control

Application of improved culural practices thigh yielding varienes,
fertilizers, improved tillage methods) without adequate weed control will
generally lead to disappointing yield results. Timely effective weed
control is the first step toward reducing water loss and therefore leads to
improving yield in the dry lands. Several studies have shown that early
weed competition needs to be eliminated by controlling weeds at early
growth stages. In the SAR, cultural weed control, including both
manual and mechanical, chemical and biological, can be employed. In
these regions however. predominant control and weeding, and chemical
and the use of herbicides. Extgnsive research will hopefully help to
solve the problem of weedy grasses.

Appropriate use of fertilizers combined with weed control resulted
in a significant increase in barley and wheat grain yields (Table 2).

Table (2) Effect of weed control and fertilisers on the yield (gx/ha} of wheat and
barley under larmer conditions at Sers

Treatment YIELD (Qx/ha)
Wheat (D58-25) Barley (Rihane)
Fertiliser 31.25 53.12
Weed control 34.37 57.81
Fert+ WC 40.62 59.37
Check 28.12 53.12

Tillage and Soil Management

In Tunisia, soil management practices may reflect varying climatic
-and soil conditions in different regions, but the basic principal remains
unchanged. In the SAR, tillage practices are used to conserve moisture
and to prepare a suitable seed bed. Conventional tillage operations
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during fallow usually occur in the fall, spring, and summer. Reduced
soil tillage occurs generally in the fall.
Conventional tillage consists of using either a moldboard plow or
disk plow followed by an offset disking two or three times. In the redu-
- ced tillage method, soil tillage has relied upon the offset disk or the culti-
vator with the least soil manipulation. Preliminary results show that no
significant differences in yield occurred among tillage practices (Table
3). The recommended tillage practice is the one that costs less and
contributes to soil and water conservation. :

Table (3)Yield (Qx/ha) of barley under two tillage methods and plowing implements

Tillage method | Plowing emplement : Yield Qx/ha
Conventional (1) { Method plow and offset disk 25.33
Disk ptow and offsel disk : 21.75
Reduce (2) offser disk 22.50
Wt.Gain Cultivator 20.80

(1) Conventional tillage performed severeal during the fallow year
(2y Reduced dllage practiced only ones just before planting

Animal Husbandry integration

Farmers diversify through a mixture of crops, seed varieties, and
other farming activities. Producing both crops and livestock in the dry
lands also represents diversification. There is good reason to believe that
in poor crop years, stubble may be very valuable.

When cereal crops fail entirely, animal grazing represents virtually
the only means of recovering some of the loss. Thus as a mechanism of
reducing risk, farmers in the SAR often produce cereals and livestock.

In the SAR of Tunisia, integration of livestock and cereal produc-
tion is a must. In addition to fallow grazing, other alternatives that will
enhance husbandry have been studied. In animal production, barley can
be used as feed grain, as fodder, and has been also tested for grazing
and grain production. Experiments have been conducted to test barley
varieties for their behavior as a double purpose crop. Among several
varieties tested three varieties were compared (Figure 4). The cultivar
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"Esperance' has shown a gain in grain yield while the check variety was
heavily infected with scald, grazing also allowed a substaintial gain in
animal weight (Table 4).

Table (4) Sheep Weight gain (Ky/ha) afler grazing

Ave Weight Cuitivars

Martin Ceres Esperance
Initial Wi, 21.58 2171 21.51
Weafter grazing 2200 2193 2264
W1.Gain 106.00 57.00 292.50

Grazil

i

)
T . - -
el L‘\\‘ I : Adter Grazint
Cares Tt -t
—
ﬁ.

Eaperance

Figure 4 : Effectiv of grazing on grain yield of three barley cultivars

Crop Improvement
Todays energy crisis greatly reduces options for raising produc-
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tion through the increased use of chemicals and plant protectants. Thus,
the achievement of an increase in the rate of crop improvements and a
break through the present yield barriers, will necessitate the adoption of
more effective improvement methods. The challenge facing plant bree-
ders is very clear in terms of production needs, What is less understood
are the requirements for future varieties which are needed in the less
favorable environments and more so for specific management systems.
In the past breeders developed varieties and expected the farmers to
understand how to obtain maximum yields. We find that there is now
more use tor adoption of appropriate cultural practices (tillage methods,
grazing management, crop protection, fertilizer use) and crop species
(appropriate species and adapted varieties).

The genetic variation available for improvement of crop species
within its primary gene pool seems to be adequate to meet plant breeders
needs unless an unrealistic project is undertaken. In the SAR we have to
recognize that the environmental and biclogical stresses will not allow us
to reach potential yields, at least not under the conditions where barley is
generally grown: We do have to recognize, however, that better adapted
crop varieties could be developed for such environments. The collective
genttic variability available in the germiplasm pool represented by adap-
ted cultivars, represents an important resource for breeders to enhance
adaptability and yield stability and for agronomists to use with the
appropriate cultural practices packages. In the SAR, the use of land race
cultivars requires no special skills. There 1s a wealth of literature that
describes the exploitation of land race cultivars as sources for resistance
to various biotic and abiotic stresses. They provide a vast reservoir of
genes for partial to complete resistance that can be used readily in crop
breeding, and many resistances are simply inherited, which makes their
transfer easy to accomplish. Table (5) shows the relative performance of
barley land race cultivars compared to other barley lines. Faster and
more deliberate progress can be made in breeding by choosing parents
with, and selected for, specific adaptive or stress tolerant traits. Scree-
ning of land race populations allowed the selection of barley lines with
stable and adequate yield (Table 6). ' :
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Table (5) Grain Yield (Qx/ha) of five barley cultivars at five siles central Tunisia

Culuvars | Average Yicld (Qx/ha)
S.Bouzid Jelma Gafsa Foussana | Thala
L.Race 13.92 11.85 i6.29 18.88 13.33 9.25
RSP 15.62 13.33 19.25 14.44 13.33 17.77
Rihanc | 1394 5.92 22.22 10.37 11.37 14.81
Gerbel 8.74 592 10.37 3.70 10.37 13.33
I.Popt. 1542 16.29 14.81 17.88 11.85 16.29

Table {6) Origria of Barley Genotypes tested for Yield Performance (1991-1992)

o0 ~Jd On Lh B W D —

Pédigrée Observations
CACO "§" 3/API/CMOBT7//1594 Prog.CIMMYT

GLORIA "S" fCOME "S”
CRAZO "S" fPCSLA "S"
ASEZCM//B.65.BB/3/API/CMOT//ORE
GLORIA "§" /COPAL "S"
BOLLO/USS66//SMAT
MD/2BR//KBY/3/SMAT
ST/FLD/C/3/BMAKBY/S/SB40/
Y99 POP 100

V233

V273

V232

V23§

V2506

BYDV TB 9

V74 POP 100

Y39 POP 100

V42 POP 100

UC 78042/SMAT
BOLLO/UCS66/4/MD/ATL//ARV/3/BR
V103 KABON '

V127 KABON
2505/KBR//X1248

MARTIN

RIHANE

Pon.Loc. Tunienne

Pop.mnale stérile

Population Locale
Population Locale
Population Locale
Population Locale
Programme ICARDA
Programme ICARDA
Programme ICARDA
Programme ICARDA

Variété Locale

Variélé Tunisicnne
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In the 'SAR breeding for consistent yield (Fig.5) may be more
important than breeding for high potential yield. In Tunisia, much barley
production in the future will need to come from land areas that are sub-

ject to stresses, even from area< in the south where crop producuonw,
there is currently impossible.
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Figure 5 : Relation Coefficient de regréssion/(Rdt.Moy./Lignée) dans L'élite E2

In the SAR, where we seek yield stability and enhanced crop pro-
duction under climatic and edaphic stresses, population improvement is
a breeding system that can accommodate a population with multiple
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breeding objectives, and involves recurrent selection as a focal point.
With the use of genetic male sterile facilitated recurrent selection, popu-
lation improvement is now applicable to autogamous plants such as bar-
ley and is a powerful procedure for breeding. Recurrent selection in
populations has led to the development of several populations, particu-
lary for disease resistance. Discase resistance barley lines have been
screencd for yield under stress environments and were shown to give
adequate stable yields (Tables 4 and 5). A population breeding approach
in barley development for difficult environments offers an alternative 10
the cultivation of unstable high yielding barley cultivars.

Table {6) Avcrage Yield of 25 Barley Genotypes (cnt)

. Environnements Moyen
Kef92 Taj92 | Tha92| Fou92{ $be92 | Gal@2 | Kef91] Sil91

1 | 68.80 | 4271 | 2232 | 1539 | 1143 | 24.72 | 41.62] 2230} 34.16
2 1 7970 | 4259 | 1938 | 14.60 | 16.62 | 23.03 | 83.98 ] 18.95] 31.73
3 ) 7017 | 36151 21.53 | 1541 | 1149 {1 2524 | 38.46] 15.82] 2941
4 | 71.35 3738 | 17.04 11733 ] 1442 | 25.06 [ 42.05] 18.31] 30.39
S| 7990 | 44891 2196 { 2132 ] 1764 | 31.59 [ 43221 19.07] 34.95
6 | 83.43 | 3702 | 1862 | 1478 | 1397 | 26.58 [ 43.01] 16.84] 31.79
7 | 8210 | 4641 | 1937 | 19.31 | 1128 | 33.52 | 44.68] 29.74] 35.80
8 | 71.55 | 3985 | 21.56 { 19.63 | 1298 | 27.65 | 41.67)20.11] 31.88
9 | 7757 | 4702 ) 2822 {2427 | 1663 ) 29.12 | 28.18] 17.64] 33.58
10) 5527 | 3325 | 1095 | 18.11 | 14.16 | 18.62 | 13.99] 12.36] 22.09
11| 33.81 35700 ) 1162 | 1973 | 1059 | 11.86 | 25.79| 1699} 23.26
12 ] 55.51 3593 | 2346 | 1959 | 1569 {1 17.84 | 22851 18,56 26.22
13| 76.89 | 46.79 | 2535 | 21.88 | 1645 | 30.17 | 25.79] 18.26] 32.70
14] 67.10 | 46.00 ] 2621 | 19.56 | 16.07 | 23.51 [ 21.56] 22.70} 30.34
15 63.00 | 32,10 | 14.05 | 1513 ] 11.83 | 29.17 | 4043 27.94] 29.21
6] 8070 1 5073 ) 2401 12073 1 2073 1 1920 | 34.74 ] 48.63) 32.27
171 65.55 | 41.09 | 2193 | 1505 | 1543 | 26.15 | 32.43| 18.39] 29.50
18{ 83.98 [ 4932 ] 27.15 | 23.23 | 13.55 [ 34.38 | 4540 20.21| 37.15
191 57.96 | 48,72 | 27.27 | 23.06 | 1198 | 3597 | 35.53]25.10] 33.32
200 8433 | 5037 ] 2583 | 1836 | 1077 | 32.54 | 30.61|24.73] 34.96
21 78.16 | 5060 | 2221 2281 | 12.85 | 29.05 | 37.24 ] 30.09| 35.37
221 8645 | 47.25 ) 2499 | 1628 | 14.65 | 18.27 | 30.67 ] 24.60] 32.90
231 7381 | 4650 {1 220512397 | 1147 | 3486 {38.0312137) 34.01
24| 89.08 | 4570 | 2211 | 22.29 | 17.84 | 17.77 | 34.26] 23.70| 34.09
250 79.15 | 5270 | 3031 12096 1 1973 | 32.14 | 47.85125.78) 38.38
Moy | 7347 | 43.47 | 2198 | 1935 | 1435 | 26.94 | 35.73| 21.67] 32.12
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The breeding population of plants are seen as a dynamic gene
pool :1) to which new sources of germplasm are added whenever feasi-
ble, 2) in which genetic recombination is enhanced by massive hybridi-
zation among selected genotypes 3) from which varieties (population,
inbred or parental lines) can be extracted at any stage.

Certainly plant breeding is not a cure for all production stresses,
but research has shown that much progress can be made in developing
stress tolerant varieties.
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STUDIES TO INCREASE WHEAT PRODUCTIVITY IN
NORTHERN IRAQ THROUGH SUPPLEMENTARY
IRRIGATION

Adnan Hassan Adary Salih Al-Rashidy
1PA Agricultural Research Centre

Abstract
The limited and moderate rainfall areas of Northern Iraq are

located between 200- 500. mm annual rainfall, Drought conditions and
the availability of suitable cultivars play a critical role in limiting wheat
production in the region. The range of productivity is mainly related to
the rainfall during March and April which is the critical period (season)
for heading and maturation.

A large scale application for the supplementary irrigation
technology and fertilization of Mexipak wheat gave (2160) kg/ha from
100 mm supplementary irrigation in the beginmng of the season and
during April during 91/92 season (326.1 mm annual rainfall). The range
of wheat production ur. ler rain-fed ranged from 580 to 1138 kg/ha
duoring the same season. During 1992/93 growing season the rainfall
was regularly distributed (413.8 mm) especially during April (98,8mm).
Mexipak wheat gave 2112 kg/ha and Abu-Ghrib 3 gave 2688 kg/ha
without supplementary irrigation.

This indicates the importance of limiting supplementary irrigation
in the moderate rainfall areas especially during April in the dry seasons.
There is a need also to breed wheat cultivars with higher production
potential under supplementary irrigation of Northern Al-Jezira project.
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THE ROLE OF NEW TECHNOLOGIES TO INCREASE
BARLEY PRODUCTION IN NORTHERN IRAQ

Adnan H. Adary K. K. Kasim, S. Al-Rashidy M. Subhy
B. Y. Al-Seigh
IPA Agricultural Research Center
Abstract

On farm demonstration and experiments were conducted on the
fields of 19 farmers during 1991/1992 and 1992/1993 growing seasons
in the limited rainfall area (250-350 mm) of Al-Jazera in Northern Iraq.
The new technologies used were the modern equipments and farmer
equipment, the improved barley cultivars; Rihane 03, Jazera 1 and the
local Aswad. Two fertilization treatments : Zero and 160 kg/ha of com-
pound fertilizer 27 : 27 : O NPK. ~

The use of fertilizers under limited rainfall conditions for the two
seasons and for the local Aswad and Jazera | produced 2-3 times
increase in yield compared to zero treatment. On average over locations
the fertilized treatments gave 1279 and 1364 kg/ha compared to 770 and
726 kg/ha for non fertilized treatment for 1991/1992 and 1992/1993 sea-
sons, respectively.

The average production of Al-Jazera 1, 1083 and 1810 kg/ha, for
the local 966 and 1794 kg/ha and for Rihane-3 2153 kg/ha for the two
seasons, respectively. The modern equipment technology gave 8%
increase over that of farmer equipments.

Introduction

Barley (H. vulgare L.) is the main winter grain crops of Al-Jazera
of Northern Iraq (200-350 mm). The main variety used by the farmers is
the local 2-rowed black barley. Breeding efforts were limited (1, 2) but
it succeeded in developing and introducing to the farmer's level, the
Jazera 1 (derivative of across of local aswad X Arivate)and Rihane 03
(an introduction from ICARDA). However, other varieties were develo-
ped through mutation breeding work, Shuaa and Basit, but they are sill
not reached the farmer level (3). Productivity of the above mentioned
cultivars were compared (4) and concluded that the improved cultivars
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Rihane 03 and Jazera are in an acceptable levels under the limited rainfall
conditions of Northern Irag, Thus they were recommended to be increa-
sed and distributed to the farmers (4).

The region is not accustomed to use fertilize of barley fields until
recently. No official recommendation for fertilizer use of barley fields at
the limited rainfall region (200-250 mm) (5). However, many experi-
ments at Hamman Al-alill and other region showed a good response of
barley production to NP fertilization (6 , 7). The application of 40 kg
N/ha gave significantly higher biological yield and grain yield on the
average of two seasons (6). The highest grain yield of the local Aswad
at fertilization rate of 80 kg NP/ha was 2667.6 kg/ha under rainfed
conditions. Also, the same dose gave high yield for Rihane 03 and Har-
mal cultivars (7).

Accordingly, the technology of improved varieties and the use of
fertilization have to be transfered to farmers field of Al-Jazera of Nor-
thern Iraq to obtain higher production of barley. Actually, most farmers
in the region desire to use fertilizers on large scale and even they baught
it from black market because the production of fertilizer are limited to
more favorable rainfall areas. This paper will present the effect on barley
production by using improved cultivars and fertilization in the region
under two management methods; the modern equipments vs. farmer
gquipments.

Materials and Methods

The demonstrations and experiments were conducted in the limited
rainfall areas of Al-Jazera of Northern Iraq (200-350 mm). Two mana-
gement systems; the use of modem equipments (ME) : The chisel for
plowing; modern seed drill for seeds and fertilizer distribution and the
use of farm equipments (FE), one way disc harrow for plowing and
broad casting fertilizers and seeds in two operations. Three barley culti-
vars were used vis; the local Aswad, a local landrace; Jazera 1 {impro-
ved 6-row black barley produced from the cross of Arivate X local
aswad), and Rihane 03 (an improved barley introduction from the inter-
national center for Agricnltural Research in the Dry areas, [CARDA).
The seeds were drilled or broadcasted by a rate of 120 kg/ha. Two ferti-
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lization treatrnents were used vis; zero and 160 kg/ha of the compound
fertilizer 27 : 27 : O NPK, respectively. The area of each treatment was
2.5 ha.Table (1) presents the list of farmers and locations of demonstra-
tion in Al-Jazera region.

Observations were noted on emergence, heading, maturity and har-
vesting dates. Data on grain yield were recorded from 10 samples (1m’
area) and from total harvest of the field for each treatment. Statistical
analysis was conducted using the nested model for unequal sample size
for different locations, years, varieties and fertilizers combinations (9)

Table (1) Farmers and locations, of demonstrations, at AL-Jezira during
1991/1992 and 1992/1993 growing scasons.

Farmer Name Region Arca ha Obscrvation Year
S. Al Tel-Asmer 20 ME.FE 41/92
M. Abdul Wahab Fatsa 15 ME 91/92
K.A. Khif Tel Furics 20 ME FE 91/92
S.A. Sacil Tel Abta 12.5 FE 91/92
ML.S. Salal Tel Abta 12.5 ME 91492
G.H. AL-Haseny Kahriz 20 ME FA 91/92
A. Zugair Ain Husan 15 ME 91792
N. Jalood Hukna 15 FE.ME 91792
I. Hammo Baaj 25 FE.ME 91/92
A. [zdien Ain Talawi 15 FE, ME 91/92
F. Muthen Khabara 12.5 FE 91/92
F.W. Sakab Musalien 20 FEME 91/92
M.S. Azawi Shuwarat 12.5 ME 92/93
T.A. Abdalla Shuwaral 12.5 FE 92/93
A, Zaidan Qabcr Bin Neif 12.5 FE 92/93
A. Zaidan Qabar Bin Neif 12.5 ME 92/93
M. Wahab Mahalbia 12.5 ME 92/93
J.M. Salh Salihya 12.5 FE 92/93
Y. Hamid Mukhazaka 20 FE, ME 92/93
G.E. Abood Tel Afer 12.5 ME 92/93

ME=Modem Equipments
FE=Farmer Equipmenis
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Results and Discussion

Table (1) represents the farmer names, locations and areas of
demonstrations at Al-Jazera during 1991/92 and 1992/93 growing sea-
sons. These locations are mostly representatives of the soil types and
rainfall pattern of the region (Table 2). However, the total precipitation
was lower during 1991/92 than 1992/93 growing season but some simi-
larities were observed in Hatra and Baaj (Table 2),

Table (2) Total Precipitation (mm) in some 1';:gi0ns of AL-Jezira during
1991/1992 and 1992/1993 growing seasons.

Region 1991/1992 ' 1992/1993
Telaler 339.0 503.9
Mosul 3833 607.0
Zumar 411.6 500.8
Rahta . 326.0 413.8
Hatra 2323 251.5
Qayara 316.3 470.9
H.Alill . 3886 591.0
Sinjar 398.8 5719
Baaj 231.5 226.3

During 1991/92 growing season and the use of modern equip-
ments (ME), both cultivars, the local and Jazera 1 responded to the ferti-
lizer dose in different location. The fertilizer effects were pronounced
and significant (1279-8 kg/ha for F* vis 770.5 kg/ha for F as a mean of
10 locations, Table 3) in Tel Asmer, Tel Abta, Musalten, Ain Talawi,
kahriz, Hukna, and Ain-Husan, But not that big at Tel Faris and Fatsa.
The same pattern was observed during 1992/93 season. The local
Aswad, Jaazera 1 and Rihane 03 gave much higher yield when fertilized
compared to the farmer practices (8). The yield figures presented in table
3 were higher than the estimated yield for the whole region (600 kg/ha)
this should indicate the supperiority of these planting systems over that
practiced by the farmers without fertilizers. These results are in accor-
dance with that obtained by many investigators for the effect of fertili-
zers on barley production (6, 7).
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Table (3) Grain Yield (Kg/a) for different cultivars and fertilizer treat-
ments using modern equipments (ME) at different location during
1991/1992 and 1992/1993 growing seasons.

Region Local Jezira 1 Rihane 3 Year

F+ F- F+ EF- F+ F- 91/92
Tel Asmer 1769 | 838 1703 1369 - - 91/92
Tel Abta 1066 | 510 1046 521 - - 91/92
Musalten 872 344 1092 272 - - 91,92
Baaj 738 684 764 668 - - 91/92
Ain Talawi 1040 | S00 | 1t20 | 730 - - 9192
Kahriz 1712 1180 | 1872 1240 - - 91/92
Hukna 845 393 1§76 600 - - 91/92
Tel Faris 744 547 644 600 - - 91/92
Ain husan 1820 1180 [2288 868 - - 91/92
Fatsa 1361 1187 | 1224 1180 | 2828 - 91/92
Shuwarat 2240 1324 | 1192 - 1864 - 92/93
Qaber bin Neif 1648 1532 | 2200 - 1920 - 92/93
Mahalabya 2240 1680 | 2100 - 2380 - 92/93
Mahalabya 1050 § 700 1750 - 2450 - ] 9293

1992 : Locations **

Varieues Jezira 1083.85A
local 966.5A
Ferttlizers F+ 1279.80A
F- 770.55B
1993 : Varieties Rihanc 3 21533
Jezim 1810.5
local 1794 5

On the average over 10 locations during 1991/92 season Jazera 1
gave higher yield (1083 kg/ha) than the local Aswad. For the 1992/93
growing season, Rihane (03 gave the highest grain yield (2153 kg/ha)
compared to the Jazera 1(1810.5 kg/hajand the local A swad (1794
kg/ha) these figures were the averages of the fertilized treatments. How-
ever, Rihane 03 was tested in other locations (data not presented here)
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and gave 52% average increase over local Aswad and 24.8% over Jazera
1. This might be due to the lodging resistance of Rihane 03 and good
response to higher dose of fertilization (7).

The same pattern for the use of fertilizer was observed with the
farmer equipments (FE) (Table 4). Both the local Aswad and Jazera 1
gave pronounced statistically significant differences in grain yield over
zero treatment except Baaj and Tel Faris where the rainfall was much
lower (Table 2). During 1992/93 season both Jazera 1 and Rihane 03
responded well to the fertilizer treatment especially at Shuwarate,
Salihya and Mukhazaka (Table 4). On the average of all locations the F”
treatment gave 1364.3 kg/ha compared to 726.9 kg/ha for the F
treatment. For varieties, Rihane (03 gave the highest yeild (1239 Kg/ha),
Jazera 1 (1018 Kg/ha) and the local 846 kg/ha).

According to these results fertilization gave positive response to
increase grain yield of barley in the limited rainfall areas for different
barley cultivars. Thus it is recommended to put on large scale level to
enhance the use of fertilization and improved cultivars in barley field.
This plan will be excuted next season to cover about 7.5 thousand
hectars.

Comparison of modern equipment (ME) and farmer equip-
ments (FE) technologies :

The comparison of the ME and FE production technologies in the
grain yield revealed exciting results in different locations. At Tel Asmer
location the differences were low and FE exceeded the ME by about 2%
as an average over all treatments of the packages.However, the ME sys-

“tem was superior (440 kg/ha) under no fertilization treatment of Jazera
1.The rainfall conditions in these locations were rather good during
1991/92 season (Table 2). For the more drought locations as in Tel
Faris, Musalten the ME technology was superior by about 35% and
10%, respectively. The FE system gave higher vield by about 25.5% in
Tel Abta, 48% in Hukna, 108% in Baaj and 107% in Ain Talawi. Whea-
rease the ME in kahrize, Tel Faris and Musalten gave more vield i.e,
108%, 35% and 10% respectively. On average the ME system gave 8%
more yield compared with the FE system. However, the ME was faster
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in the sense that it can manage two operations; the fertilization and seed-
ing in one operation wherease in the FE these operations were done sep-
arately.

Table 4. Grain Yield (Kg/ha) for different cultivars and fertilizer treat-
ments using modern equipments at different location during 1991/1992
and 1992/1993 growing seasons.

Region Local Jevira ] Rihane 3 Yewr
F+ F- F+ F- F+ F- {9192
Tel Asmer 1884 | 838 2139 970 - - 9192
Tel Abia 1246 | 589 1757 620 - - 91/92
Musalien 840 240 920 260 - - 91/92
Bagj 808 700 800 680 - - 91/92
Ain Talawi 1200 | 560 1260 420 - - 91/92
Kahriz 828 624 1140 | 1088 - - 9192
Tel Faris 448 398 537 439 - - 91/92
Hukna 1344 980 2143 | 1120 - - 91792
Shuwarat 1960 560 1960 | 840 | 92/93
Qabcr bin Neif 916 316 916 | 516 | 92/93
Salihya 1400 1000 | 2200 ] 1000 | 92/93
Telater - - 1200 | 960 192/93
Mukhazaka 1400 1050 { 1750 | 1050 | 92/93

Mecans : Years 92 : 10183
N.S
Kg/ha 93 :1100.2
Locations : NS
Fertilizers : F+ : 1364.3 A**
F- :7269b
Varicly : Jeziral : 1018 A
Local 846 A
Rihane 1239

Conclusions :

1. The fertilization of barley by 160 kg NP/ha of compound fertilizer 27
: 27 ¢ 0. Conditions (250-350 mm) proved to be successfull for the
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two growing seasons for both the local Aswad and Jazera 1. The
productively increased by 2-3 times compared to non fertilized treat-
ment. Thus it is recommended to fertilized barley in this region.

2. The ME system exceeded the FE system by about 8% as a mean of all
region. The range of the level of increase was between 10 to 108%
for the experimental test areas.

3. The differences between Jazera 1 and the local is not that big under
the fertilized treatment at all locations, thus it is recommended to con-
tinue planting these varieties.
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- OCCURANCE AND IMPORTANCE OF WHEAT AND
BARLEY DISEASES IN IRAQ

Abdul Sattar Al-Baldawi
State Board For Agricultural Research, Abu-Ghraib

Abstract :
A number of diseases attacks wheat and barley in Iraq. The rust
diseases are the most widely spread of all cereal crops diseases in Iraq.
They occur in all-most all areas where wheat and barley are grown. The
occurance and distribution of leaf rust is more regulary and uniform than
cither of the other rusts of wheat. Losses from these disease depends on
the stage of plant growth when the rust develops. Septorie leaf blotch is
the second most important disease after rusts. It occurs all over the
country causing a severe damage in some years.

Coverd smut is the most important smut diseases on wheat espe-
cially in the northern part of the country. Chemical seed treatment is suc-
cessfuly used to control this disease. Loose smut attacks wheat and bar-
ley but it is more important on barley than on wheat.

Several minor diseases are encountered on wheat such as powdery
mildew,wheat gall nematode, Dilophospore disease, downy mildew and
tuntu disease.

As far barley, leaf stripe is considerd the most common disease
followed by barley gall nematode, leaf scald and powdery mildew. Bar-
ley gall nematode is found in Nineva province only.

1- Rusts

The rust diseases are the most destructive and also the most
widely spread of all cereal crop diseases. There are three types of rusts
in Iraq:-
a. Leaf Rusts

The leaf rust of wheat caused by Puccinia recondita is the most

important disease of all rusts in Iraq. It is generally distributed through
all wheat-producing areas of the country. Its occurance and distribution
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is more regular and uniform than either of the other rusts of wheat. The
losses of this disease depend on the stage of plant growth when the rust
develops.

The symptoms of this disease appear in Irag by the middle of
April or in sometimes by the end of it. It is very rare to observe the
symptoms in March. It is believed that the disease starts in the wheat
areas of the south and middle of the country and then moves to the north
region. Urediospores which establish the disease probably come frome
Saudia Arabia, Iran, Turkey and Syria. The alternate host, Thalictrum
spp.. have been found in the country, but are unimportant as a source of
new infection. . ,

The following races were identified from leaf rust samples collec-
ted from several areas of wheat production regions in Iraq: 2, 6, 12, 14,
26, 35, 57, 61, 62, 76, 77, 85, 107, 122, 129, 144, 149, 155, 156,
167, 169, 172, 178, 184, 198, 211, 216, 217 and 218. It was found
that race 61 is more prevelent than the others, followed by race 12, 77,
144 and 167.

In a study conducted in Nineva,it was shown that Saber-beg, Flo-
rance Uror (Turkia) and Mexipak were highly susceptible to leaf rust,
while Senator Capelli, Jori and Inia-66 were resistant to the disease.

On Barley, leaf rust occurs in many barley growing areas in the
country, but losses are usually less than in wheat.It can be induced by
some races of P.recondita besides P. hordei. The damage from this dis-
ease is favored by humid and warm weather, Symptoms of this discase
can be seen as early as March.

b. Stem Rust

This disease attacks wheat and barley and it is caused by
P graminis mitici. In addition, a number of grassess is susceptible to this
and other physiological forms of the pathogen. It can be found in all
wheat and barley areas but its spread and occurance is very limited in
comparison with the leaf rust. Barley, however, rates the second in stem
rust losses in Irag. '

Disease symptoms appear nearly in the same time of that of leaf
rust. They are most commonly seen on stems and leaf sheaths but leaf
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blades and spikes may also become infected.

The physiological races that were identified in Iraq are as the follo-
wing : 5, 9, 11, 14, 15, 16, 17, 19, 24, 42, 53, 56, 117, 130, 164,
189, 218, 220, 221, 238, 244, 245, 254, 267, 270, 294, 299 and 320.
Races 24 and 42 were the commonest fowllowed by 117 and 17.

The alternate host, the common barberry, is not known to be pre-
sent in Iraq. Urediospores which establish the disease may come from
the neighboring countries.

¢. Stri Rus How Rus

This disease infects wheat, barley and may grasses. This rust was
limited 1 its distribution to the northern region especially the mountain-
ous area. It has been rarely seen in the middle and the south of the coun-
try. In 1993, and for the first time in the country, un-epidemic out break
of this disease occured in all wheat areas. This was probably due to the
appearance of a new rece (or races) or to some environmental conditions
which favored the occurance and development of this disease.

Disease symptoms appear usually 2-3 weeks before that of leaf
and stem rust. Alternate host is not known in Iraq. It is believed that
Urediospores come to our wheat areas from the nieghboring countries.

Race 82E16 was the only physiological race identified in Iraq.

Control of Rust Diseases

No control measures have been practiced for the rust diseases in
Irag. Fungicides applications can be used as foliar sprays, but are
usually uneconomic. Work is underway to release a few wheat cultivars
which have some promising resistance to leaf rust.

2- Smuts_and Bunts
a- Covered Smut

This disease is incited by Tilletia caries and T. foetida, and can
cause a serious losses of yield and quality. It was one of the most
important wheat diseases in Irag and still remains so in areas where no
chemical seed treatment is applied. It is mainly found in the northern
areas with very rare appearance in the middle and south of the country.
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Losses from this disease could go up to 50% in the regions where seed
treatment is not practiced.

Chemical seed treatment is applied to control this disease in the
northern provinces only. In addition to that, Salah Ei-Din province with
parts of Diyalla province are included. By law, it is not allowed to any
person in these provinces to sow untreated wheat seeds. Results of
some works on the susceptibility of wheat cultivars to this disease sho-
wed that Mexipak is resistant while Saber-beg i1s the most susceptible
one. Other cultivars range between the two in their susceptibility.

Covered smut of barley caused by Ustilago hordei is less impor-
tant than that of wheat. This disease is distributed through all the regions
in the counry nearly at the same level. Before 1980, seed treatment for
this disease was not needed, but after that time and as the losses have
increased, seed treatment became necessary to control this disease in all
regions which grow barley. All barley cultivars are susceptible to the
disease with various degree of intensity. Generally local culrivars are
less susceptible than the others.

b. Loose Smut

Loose smut of wheat and barley is incited by Ustilago tritici and
U.nuda respectively. Both diseases can be seen in most fields of barley
and wheat and in all the country regions. Results of a general survey
conducted in 13 provinces showed that loose smut of barley can be
encountered more frequently and 1s wider in its spread than that of
wheat. Barley loose smut was found in all 13 provinces included in the
survey, while that of wheat found only in six of them.The highest infec-
tion level for barley and wheat was 2% and 0.4% respectively.

¢. Flag Smut of Wheat

Flag smut of wheat is caused by Urocystis tritici. it is encountered
in all wheat areas all over the country. The disease is more prevalent in
the middle and south of the country where wheat seeds are not treated
for covered smut control. In the north it is only seen in those fields
grown from untreated seeds. Generally this disease is of a minor econo-
mic importance and it is controlled in the north by the same method of
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that of covered smut. No seed treatment is practiced for the middle and
south of Iraq.

Susceptibility study of 14 wheat cultivars showed that Mexipak
was highly susceptible followed by Inia-66. Saber-beg, Jirardo, Senator
Capelli, kokert and Abu-Ghraib-3 showed different levels of resistance.

3- Leaf Blotch

Leaf blotch (leaf spot) is found in all growing wheat areas all over
the country. It is incited by Septoria tritici. This disease usually appears
on the lower leaves first. The rate of spread to upper leaves depends
upon environmental conditions and the reaction of the variety to the
disease. SR

Disease symptoms appears as early as April and sometimes little
earlier depending on the weather conditions. The disease becomes less
aggressive as the crop begins to mature. Heavy losses have been obser-
ved in some years on several wheat cultivars. It could be ranked the
second one after rust disease.

Results of testing 20 wheat cultivars to evaluate their susceptibility
to this disease showed that Mexipak Inia-66, Jinab, Saber-beg and Aras
are susceptible, while Senator Capelli, Jerardo-574, Juri, Nori-70,
Stork -5, Fath and Abu - Ghraib - 3 were resistance.

4. Powder ildew

Powder mildew caused by Erysiphe graminis is a minor disease of
wheat. In some years the attack of this disease causes a considerable
damage on barley. Disecase symptoms appear late in spring and the dis-
ease can be seen in all wheat and barley-producing regions, but in very
limited areas. Control by using fungicides sprays has not been needed.

S- Wheat Gall Nematode

Wheat gall nematode is caused by Anguina mitici. Survey of this
disease showed that it is found througheut most wheat growing areas in
Iraq. In places where the disease was found, infection ranged from (.03
- 22.9% Except for Saber-beg, all wheat cultivars in [raq are susceptible
to this disease with different degree ot susceptibility.
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All barley cultivars have been considered immune to this disease
until 1985 when this disease was recorded in Nineva on barley for the
first time not in Iraq but also in the world. Infection has increased since
that time to reach 90% in some barley fields in Nineva. Losses were so
high that some farmers were obliged not to harvest their crops. It 1s
believed that a new biotype of Anguina mritici which dose not infect
wheat, may cause the infection on barley.

Short crop rotation or one year fallow has shown to be very effec-
tive methods to control this disease.

6- Dilophospora Disease of Wheat

Dilophospora disease of wheat caused by Dilophospora alopecuri
15 also called the Twist Disease of Cereals. It was recorded for the first
time in Iraq on bread wheat cultivar Mexipak-in 1977 in the Shehrazour
Valley, Sulaimania.Later it was found in different localities in Sulaima-
nia Tameem, Erbil and Nineva. In addition to wheat, the disease was
also found on barley and some other wild grasses.

Larvae of wheat gall nematode Anguina tritici play a role in indu-
cing infection. They carry the fungus spores through the plant tissues
and up to the spikes where both of them can be found.

7- Downy Mildew of Wheat

The occurance and spread of this disease is very rare. The disease
was observed in some irrigated fields but of no economic importance.

8- Bacterial Spike Blight {Tundu Disease)

Spike blight is 4 disease of wheat caused by Corynebacterium tri-
fict, and is also referred to as yellow ear rot or tundu.The disease is res-
tricted to the heads, and appears as a sticky, yellow slime on wheat spic-
kes. It occurs in some fields and is considered as a minor disease. Lar-
vae of the gall nematode A. tritici may serve as vectors for the bacteria.

9- Leaf Stripe of Barley
Leaf stripe of barley is incited by Pyrenophora graminea
(Drechslera graminea). It is the most important fungal disease of barley
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in Iraq. Damage from stripe is severe in several barley fields especially
when sceds are sown without chemical treatment. It was shown in Iraq
that Baytan and Impact are the most effective fungicides to be used as
seed treatment to control this disease. Soaking of the infected seeds in
tap water for 12 hours and then drying them at 50°C for five hours
before planting gave good control of the disease.

10- Leaf Scald or (Leaf Blotch)

Scald 1s primarily a foliar disease of barley and several common
grasses. The disease is caused by Rhynchosporium seccalis. Disease
symptoms appear during March and April, and are restricted to the lea-
ves, but under severe conditions may also affect glumes amd awns.
Severe infections observed on some barley cultivars in the northern
region of the country.
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RESEARCH PROBLEM IDENTIFICATION ‘F‘()R
EFFECTIVE TECHNOLOGY TRANSFER

Mike J. Jones
International Center For Agricultural Research
' in the Dry Areas (ICARDA)

Abstract
I think we all agree that our general aim is to increase farmers
yields and to increase them sustainably. We expect to do this by transfe-
ring new methods and new ideas to farmers. We call this technology
transfer. But what new methods, materials and ideas do we expect to
transfer; or, going back a stage, what new methods, materials, and ideas
are we going to develope ?
I suggest there are two important criteria for successful technology
transfer :
a) The technology must increase yield reliably (and sustainbly) .
b) The technology must be acceptable / adoptable by farmers, i.e:
- It must satisfy a need.
- It must fit in with other operations (and farmers life styles);
- It must be profitable
The question is : how do we identify technologies that meet these
criteria 7 How do we choose research that has a good chance of pro-
ducing adoptabie technologies 7 I fear that, too often, we just follow our
specialization. The worst example is the scientist who continues simply
to repeat his Ph.D studies for the rest of his life,in each situation that he
finds himself in. Often, at least, we invent a new téchnology and then
see where it might be made to fit in someone's farming system. This is
an inefficient and outmoded approach. There may still be a little room
for speculative, academic research but not much. This is certainly true in
Iraq at the present time, but I think it is also true now nearly everywhere
els. We are in business to identify and solve real productive problems.
The identification of the problems-the real, underlying problems,
behind low agricultural productivity is the necessary begining for the
successful generation and transfer of useful new technology; and we
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might add to that, the succsessful identification of unexploited potential
in 1o discular existing production system. The most important task for
the scientist is to discular the key questions; then the research aims are
clear, and the chances of obtaining approprite results are high.

Scientistits are unlikely to identify the key questions by them sel-
ves. Too much research is directed to solving scientist-problems. But
the view from the laboratory and research farm is limited. It does not
always take in the real world. The real world includes on the hand
governments and their policy makers, and, or the other, farmers.
Research needs to maintain a dialogue with both and to mediat between
them and their often confilicting aims.Goverenments and policy makers
see agriculture as an abstraction, a production system that must deliver
the goods they want. The reality is countless individual farms, and in
each farm people-people trying to make a living. One of the most presis-
tent mistakes of agricultural scientists is to focus exclosively on technical
improvements, without considering the people who will use them or the
circumstances under which they will be used.

Farming systems research arose, over 25 years ago, (o overcome
just this problem. Since then it has operated in many different ways,
sometimes successfully, sometimes not. Because of this, it is perhaps
best to avold attaching the label "farming systems" to any new work.
Neverless, we would do well to consider its three essential uessages :

2) agricuiture is a human activity;

b) "Technology" is not an independent entity; it is a technology's
interaction with people and their environment that determines
its appropriatness and is, therefore, the key to its success or
failure;

c) afarm is more than just the sum of its parts.

(We visit a farm and note that it comprises 50 ha of land its activi-
ties include, say, wheat production, barley production, Legume produc-
tion, sheep husbandry, and, perhaps, vegetable and tree-crop production
as well; but the reality is likely to involve intricate interaction between
these various activities, €.g. between soil and crop, between one crop
and the next and between crops and animals).
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Farming systems research is primarily (i) asking farmers about
their needs and problems, then (ii) working for and with the farmers to
solve those problems, so as to increase production and profitability. At
times, this may also involve negotiation with policy makers and agricul-
tural planers to provide incentives to farmers to encourage technology
adoption.

Farming systems research is often described in terms of stages :

1. Diagnosis (or description), to identify problem and provide
essential background to them, e.g. type of land, farm size,
nature of enterprices (crop, animals, trees or mixtures of thes),
farmers aims (subsistance, commercial, or mixture), financial
resources, inputs, and equipement.

2. Experimentation and testing of improved production practices.

3. Transfer of improved practices to farmers.

4. Assessment of degree of adoption of improved practices by far-
mers {and feedback of reasons for success or failure to the
technical research process).

A farmwork of this sort is conceptually important, but it
should not be seen as a rigid scheme of work. If followed too conscien-
tionsly, the process will likely take too long, any way. Rather, the far-
ming systems approach is more on attituder or state of mid. The farm-
work provides a reference, a philosophy, but actions can vary according
to circumstances, taking account of previous knowledge and current
urgency.

One common misconception is that farming systems research, and
particulary the diagnostic phase of it, is the business social scientist and
technical/biological researches are not involved. I think this is a mistake.
Take as an example the task of introducing legumes into a dryland area
of contiuous creal production. Possible actions include :

a) Conducting legume trials on local research stations, farmers
demonstrations on farmers fields;

b) Conducting a survey of current farming practices, farmers ideas/
prejudices/problems about growing legumes, local consump-
tion or market for legume product, etc.
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Some technical or biological and scientists will regard action as
sufficient. Others may accept that (b) could also be useful but will likely
expect the work to be done by as agricultural economist. Certainly an
agricultural economist is necessary, but he should only be part of a sur-
vey team that includes also technical and biological scientists. For
instance, a major purpose of the legume crop is providing animal feed.

To determine what this need is and when it occurs requires fairly
detailed enquiries into the animal husbandry practices and the annual
feed cycle (transhumance, feed purchase, feed storage, etc.). This requi-
res the active participation of an animal scientist.

A clear understanding of crop production problems is also needed.
A possible aproach here is "diagnostic agronomy”, a form of action
research, This aims at developing a hypothesis to explain low producti-
vity and then testing it with the farmer. For instance, after discussions
with farmers, the researcher may come to think that the yields of a parti-
cular crop are low because the planting date 1s too late. To test that hypo-
thesis he will persuade some of the farmers to plant part of their crop
earlier (with appropriate guarantees of compensation if this causes yield
loss}. The outcome may prove (or disprove) the original hypothesis,
thus clarifying the diagnoses of the problem. It may also act as a demon-
stratlon to the farmers of an improved practice. In addition, it will likely
be a valuable learing experiance for the researcher who may discover
that early planting is better and that the farmers all agree with him, but
that they face problems (e.g. lake of implements; harvest time of pre-
vious crop rainfall-soil condition interactions) in achieving early plan-
ting.

And this new insight may initiate a new, and eventully success-
full, research programe to overcome those problems.

It 1s almost certainly a valuable education for any agricultural
scientist, of whatever discipline, to become involved in farm surveys
and on-farm experimentation. The provider of new technology should
know his custumer or see the target he is aiming at. But perhaps the
most important scientist on any farming systems research team is the
enterprises (crops, animals trees, etc) as a whole and understanding how
they fit togother technically. He is familiar, for example, with crop
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growth seeds (rainfall, fertility, etc) and also crop sequence effects from
long-term trials on research stations, but he is able to modify this kno-
wledge to fit the farmers circumstances. Above all, he acts as a bridge
between the technical specialists (on specitic crops and animals) and the
social scientist (s) in the team, whose job is to see the farmers enterpri-
ses as a whole and understand how they fit together in an economic and
social context.

Regrettably, this type of agronomist, the generalist, appears to be
an endangered species. There are too many specialists around, and new
ever narrower specializations flourish like weeds. Linkages between
‘specialists and multi-disciplinary cooperation-which is what farming
systems research is all about-become more difficult to establish.We need
the generalists, the bridge-builders with a broad view of agriculture, its
researchers and its farmers, if we are to bring together our different pie-
ces of specialist's wisdom and apply them successfully to the real world
of farm and market. Our universities should seek to train such genera-
lists. Mean while, we should each try to become individually broader in
our perspectives, understanding how our own special displine integrates
with other discipline to meet the needs of the farmers.

To sum up, four points :

1- Identification of the key problem is essential to research for the gene-
ration of technology for successful and effective transfers .

2- The essential focus is on farms, farmers and farming systems; indivi-
dual commodities and resources should be studied as components of
these systems.

3- Systems agronomists, we need more of them.

4- Specialists need to take a broader view, relating their specialist Kno-
weledge to the complexities of the real world.
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EFFECT OF NITROGEN FERTILIZER AND CLIPPING
FREQUENCIES ON FORAGE AND GRAIN YIELD OF
BARLEY LINE IPA 99

Ahmad A H.AL-Rawi B.A.AL-Rawi  A.M.AL-Shamma
IPA Agricultural Research Center, P.O. Box 39094, Baghdad - Iraq

Abstract

To investigate the effect of nitrogen level and number of clippings
on barley, line. IPA-99 a spilt-split plot experiment was conducted in a
silty clay soil at Futhailia Experiment Station 30Km east of Baghdad for
two seasons, 91/92 and 92/93 .

Nitrogen level forms the main plots while number of clippings were
the subplots in a complete randomizd block design with three replica-
tions . Four levels of nitrogen were used in the first year 91/92 and five
levels in the year 92/93. Clipping treatments include"no clipping; single
clipping and double clipping” . Clipping treatments were performed
when stand (on extended leaf basis), reached 27-36 cm in height. Stub-
ble at clipping was maintained at about 3 cm above soil surface .All
treatment recieved 700Kg/ha 18-18-18 fertilizer before planting. Plots
were seeded in rows (.3 m apart in Nov. 26th / 91 and Nov. 29th/92
Rate of seeding was 140Kg/ha .

The first cut was performed in 12-2-92 in the first season and in 9-
2-93 in the second one. Green forage yield as well as grain yield compo-
nents were taken and statistically analyzed .

Results showed that increasing nitrogen level above 200 Kg
urea/ha. apart from basal dressing, has negative effects on grain yield,
biological yield and yield components, including no. of grains/spike and
weight of 1000 grains. The number of spikes per sequare meter
increased with pitrogen addition .

On the other hand, clipping once or twice have a positive effect on
green forage yield, biological yield as well as grain yield .

Tt is concluded that more than 200K g urea/ha should not be used as
latter dressing and that barley, line IPA-99 has good tolerance for clip-

ping or grazing .
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" 'EFFECT OF DIFFERENT CULTAR CONCENTRATION
(PACLOBUTRAZOL) ON GRAIN YIELD AND YIELD
COMPONENTS OF TWO WHEAT CULTIVARS
' (TRITICUM Aestivum L.)

Hatim J. Attiya Rafah A. Al-Ani Kalil, M. Ali
Field Crops Dept., College of Agric., Baghdad University

Abstract

Three field experiments were conducted at the experimental farm,
College of Agriculture Abu-ghraib, Iraq during 19901993 season to
tnvestigate the effect of Cultar at concentration 1 kg and 2 kg/ha on
wheat cultivars cv. Norri of and Saberbaig.

It was found that cultar significantly reduced plant height of Norri
70 by 13%, 30% and Saberbaig by 18%, 28% for the Jow and high
concentrations respectively, However, grain yield and yield components
were not affected culrar treatments. This might be due to the late applica-
tion of cultar (late tillering).

It is therefore suggested that cultar is well suited for use as a straw
shortner which might reduce the incidence of lodging in these cultivars.
This would be benefit to grain yield especially in the mechanically har-
vested field.
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RESPONSE OF BARLEY TO THE PLANT GROWTH
REGULATORS : GRAIN YIELD AND ITS COMPONENTS

Khdhayer A, Jaddoa
Dept. of Field Crop Science., College of Agric., Abu-Ghraib
University Of Baghdad

Abstract

A field experiment was carried out at the experimental farm, col-
lege of Agriculture, Abu-Ghraib during 1988-1989 and 1989-1990 sea-
sons. The aims were to investigate the effect of the foliar application of
cycocel and cultar on grain vield and its components of two barley cult-
vars, also to seck the possibility of these chemicals in preventing or
controlling the lodging when it occurs. The results showed that

1- Both chemicals significantly increased the grain yield of both cultivars
by 47% up to 107% in both seasons. This increase was due to
increased ear number /m” and 1000- grain weight (g) .

2- Ear weight (kg/m’) of both cultivars was significantly increased by
these chemicals in both seasons, while the straw weight (kg/m’) was
not affected. This means that the matter distribution was efficiently
chagnged in favour of grains i.e improved harvest index,

3- Lodging did not occur in the treated plots compared with untreated
ones.
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THE INDUSTRIAL QUALITY OF BREAD WHEAT AND
TRITICALE LINES UNDER FIELD EXPERIMENTS IN
IRAQ

M.A.Al-Saidy* K.A.AL.Obaidy’” A.M.AL-Shamma
B.AL-Rawi A H.Adary”
IPA Agricultural Research Center, P.O. Box 39094
Baghdad - Iraq

Abstract

The promising Yines of bread wheat and triticale under field experi-
ments in both dry and irrigated areas in Iraq were evaluated for their
physical, chemical, biochemical, rheological, milling and baking charac-
teristics for 90/91 and 91/92 seasons . Types and number of tests carried
out depend on the amount of seed available from each entry. In the dry
region, wheat lines SN880110 and SA-1 were better in their quality than
the local cultivar (Saberbeg) .

In testing 62 lines bred for the irrigated region, nine showed better
performance in pub loaf and Tanouri bread than the local cultivar Mexi-
pak. Tanouri bread is quite popular and consists of more than 70% of
bread consumption in Iraq .

Number of Triticale lines under yield trials were studied for their
quality characteristics . It seems that few of them , T-131, T-8 and T-2
could be used with wheat flour for the production of flat breed .

* Creal Technologist
*¥ Cereal Breeder
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HIGHLIGHITS ON MASHREQ PROJECT METHODO-
LOGY AND ACHIEVEMENTS

Nasri Haddad
Regional Research Program Coordinator for West Asia
ICARDA/Amman
Abstract:

The Mashreq Project is a regional project which was developed
aiming at improving the production of barley forages and sheep in
Syria, Iraq and Jordan in zones with an average annual rainfall of
(200-350mm) and strated its activities in mid 1989.

The main theme of the project is the transfer of available technolo-
gies to farmers by demonstrating them on fields and livestock. The pro-
ject is promoting effective collaboration among national research and
extension institution in the concern countries and establish a regional
research network involving ICARDA and national programs. The pro-
ject also focuses on human resource development.

Results showed that the introduced technologies increase yield of
crops and sheep and increase farmers net retumn.

The effect of Mashreq project on farmers in the project area seems
to be positive, and gradual increase in technology adoption by farmer
can be observed.

Introduction

The countries of the Arab Mashreq region, including those coverd
by the Marsheq Project - Syria, Jordan and Iraq - are facing an increased
demand for red meat which is now being met by higher imports.

This increase in consumption has not only increased pressure on
pastures in the Mashreq countries but has raised demand for forage, feed
grain and concentrates on exceeding local productin.

A traditional production environment continues to dominate
the cereal and livestock sectors in the three countries, where cereal pro-
ductivity averages much less than one ton per hectare. Production has
been highly unstable and the feed supply still does not meet the needs of
the livestock sector.
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Despite the high demand for barley as a major animal feed, it
remains a low priorty crop, concentrated in dry areas with an average
annual rainfall of less than 300 mm. Policies in the Mashreq countries
have generally favored wheat production.

Barley yield can be improved profitably introducing forage legu-
mes for grazing in rotation with barley to replace the fallow year. This
will increase feed production and expand the cultivated area.

To address these issues, a regional project was developed aiming
at improving the production of barley forages and sheep in Syria, Iraq
and Jordan, in zones with an average annual rainfall of 200 to 350 mm
and started its activities in mid 1989.

The project, financed by the United Nations Development Pro-
gramme (UNDP) and the Arab Fund for Economic and Social Develop-
ment (AFESD), is executed by the goverments of the three countries.
The International Center for Agricultural Research in the Dry Areas
(ICARDA) manages the project and provides technical support.

The main theme of the project is the transfer of available techno-
logy to farmers by demonstrating them on fields and livestock. It wiil
promote effective collaboration-ameng national research and extension
institutions in the concerned countries and establish a regional research
network involving ICARDA and national programs.

It is expected that as technology is applied successfully, farmers
incomes will increase and production will become more stable.

The results of the project will have a direct impact on the income
of affected farmers in the region. Indirectly, the population will benefit
from the availability of more food products and each country will save
considerable sums of foreign exchange when local feed and livestock
production increase.

Project Approach and Methodology

The project follows a multidisciplinary approach where research
and extension officers work together with farmers. Regional interaction
and collaboration are promoted and maintained, and are expected to lead
to the establishment of a regional research - extension network.

Project activities and workplans are developed in several meetings:
Planning Meeting: An annual planning meeting is conducted in each
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country with the project teamn,specialists from the country and ICARDA.
Participants review and discuss the results obtained and developed the
workplan for the following season.

Regional Technical Meeting: The meeting is conducted after the plan-
ning meeting with the participation of the three countries, project consul-
tants and ICARDA specialists, who discuss the results, finalize the pro-
posed workplan and develope the regional activities.

Steering Committe Meeting: Representatives of the three countries and
UNDP, AFESD and ICARDA discuss and approve the annual workplan
and budget.

In each country, the national program is fully responsible for
implementing the project in close cooperation with ICARDA. The assi-
gned scientific support staff is sufficient to carry out project activities
with back-up support from [CARDA headquarte in Aleppo, Syria.

The project emphasizes on-farm research, on-farm researcher-
managed trials and on-farm farmer-managed demonstrations. For all
program activities, fields as well as flocks are provided by the selected
farmers actively involved in the project. The national programs identify
those farmers.

Necessary back-up research is conducted on-station. The national
programs benefit from a network of experimental stations distributed
among the main agricultural zones of each country. To strengthen the
operational capacities of the national programs, the project provided
essential equipment such as pilot drills, field cars, combines and
harvesters.

ICARDA, through the regional project coordinator, serves as a
catalyst in promoting and strengthening collaboration and cooperation
among research and extension institutions at national and regional levels.
Project Activities .

On-farm research is being emphasized and technologies developed
by the national program are demonstrated on the farmers’ ficlds and
flocks. Farmers participate fully to see the direct benefits of applying
these technologies. l

Farm studies are conducted to verify the success of certain techno-
logies used on each farm.
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To enhance farmer awareness of new technologies, field days are
organized to enable farmers to discuss the technology with their ¢ollea-
gues and extension agents.

Training and upgrading the technical research and extension staff
has been required to properly carry out the project. Moreover, short -
term training is provided to transfer the skills to farmers.

Several activities have been organized to enhance interaction bet-
ween research and extension agents at the national and regional level,
and to expose technical teams to new ideas and experiences. Such activi-
ties include study tours outside their country to observe and gain expe-
rience for developing a more advanced national program in research and
technology transfer.

Travelling workshops in the Mashreq countries are organized for
teams to visit fields and sheep flocks during the season and to discuss
project activities with colleagues and specialists. The following is a brief
. summary of the project activities.

Plant Production Activities: To improve the production of barley grain
and straw, hay and forages, the following activities have been imple-
mented :

- Demonstration of improved farming practices in Syria, Irag and Jor-
dan, such as showing methods, soil preparation, fertilizer, seed rate
and weed control. , ,

- Demonstration of the superior performance of improved varieties to
farmers.

- Demonstration of optimum fertilizer rats (N x P) in syria, Jordan and
Iraq. Expected yield increases will vary depending on soil fertility.

- Demonstration of correct seed rates.

- Demonstration of the superior performance of dual - purpose barley
varieties (grazing and grain prodiiction).

- Demonstration of reduce yield losses because of timely harvesting.

- To achieve higher roughage yield from cultivated forage plants,
cereal and legumes, the foliowing activities have been implemented :

- Demonstration of introducing vetches in rotation with barley to
replace fallow. '
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- Demonstration of using forage barley and vetch varieties for hay pro-
duction.

- Demonstration using straw balers.

- Introducing self-regeneration pasture barley for grazing in the margi-
nal areas of Syria, Jordan and Iraq. This system will be compared
with fallow or continuous grain production, mainly in the fields adja-
cent to the steppe.

Animal production Activities : To improve sheep production and mana-

gement, the following activities have been implemented :

Increased Lambing Percentage of Ewes

- Flock survey to identify causes of low fertility and to develope mana-
gement and / or veterinary treatments to overcome them.

- Comparison of the effect of increasing lambing percentage by supple-
mentary feeding before mating or by hormonal treatment which syn-
chronizes oestrous and increases the ovulation rate.

Increased production of meat and milk

- Assessment of the effect of increased fertility on flock output and
profitability.

- Evaluation of the impact of using rams selected for their higher milk
production and / or growth rate on flock productivity.

- Evaluation of early weaning to increase milk production.

Increased efficiency of feed utilization

- Development of guidelines for feeding in pregnancy and lactation for
extension directors to use when advising farmers.

- Evaluvation of the potential of upgrading,on - farm, the nutritional
value of straw and feed blocks made from by - products.

Project Results

During the last three years (1989-1992) the project was able to
achieve very promising results, which indicate to farmers and sheep
owners the high potential of the technologies available at the national
programs. In addition to the research findings the project succeeded in
training the human resources in the three countries, and was able to esta-
blish a network between scientists in the West Asia region involving

ICARDA as a focal point, to enhance information exchange through

meeting and workshops and seminars, and exchanging germplasm.
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Effect of Improved Technology on Barley Yield and Economic returen

The recommended fertilizer dosage were applied and the improved
barley cultivars were used and compared to the local land race. Results
obtained in multilocations demonstration during the last three years were
economically analyzed and net return was calculated (Driouchi and Bou-
lif 1992). The results are presented in table 1, 2, 3 and 4.

In Syria (Table 1 and 2) Fertilizer application either alone or in
combination with other factors, resulted in a net return increase in 31 out
of 49 cases. When the fertilizer was tested alone, positive returns were
obtained in 100% of the cases under improved practics and 50% under
traditional management. '

+ Table (1) : Net returns from combinations of barley tecnology component in Syria in
1989-199( season. :
_ Location Combinations of Factors Net Return

a B1x Fourat | +137/.9
B1x Fourat 2 +232.0
Blx Rihan 3 +190.0
B1x arabi As +162.0
Hassakah B1x Fourat 1 +37.7
B1x Fourat 2 -100
B1x Rihan 3 +4.7
B1x arabi As +123
Raqqa & Hasakah B1x Tadmor +13.8
combined Blx W1229] +5.8
B1x arabi As 374
Zones 2 & 3 B1x Farmer prac. +32.0
(3 locations) Blxno-tillage +420.3
Zones2 & 3 Blx 100 Kg/ha +32.0
(2 locations) Bl1x 150 Kg/ha +201.1
Bl1x 200 Kg/ha +38.2
Ragga Blx Fourat 1 +137.9
B1x Fourat 2 +232.0
Blx Rihan 3 +190.0
Blx arabi As +162.0

B1= application of fertilizer
Source: Driouchi and Boulif, 1992
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Table (2): Net returns from combinations of barley tecnology component in Syria in

1990-1991 season.

Location Combinations of Factors Net Return
~ | Bama B1x Farmer prac. -27.0
B1x no-tillage +461.0
14 locations Blx 70 Kg/ha -121.9
combined Bix 100 Kg/ha +11.6
B1x 150 Kg/ha -4.9
Hama Bix Fourat 1 -49.6
Bl1x Arabi As -16.4
Raqqa B1x Fourat 1 +2.9
B1x Arabi As +6.9
Hassakah Blx Fouratl +137.9
B1x Arabi As +162.2
Raxa Bix Arabi Ag -84.4
Hassakah B1x Tadmor +54.3
Blx WI2291 +162.0
B1x Arabi As -0.4
Ragga & Hassakah B1x Tadmor -17.7
combined Bix WI2201 -151
Blx Arahi As -53.5

B 1= application of fertilizer
Source: Driouchi and Boulif 1992

As for the barley cultivars, their performance varied according to
location and input treatments. In general, Furat 1 and 2 were more often
negative, Rihan 3, Tadmore and W12291 showed higher return more
frequently, wheré as the local Arabi Aswad had an intermediate perfor-
mance, ‘

Seeding rate of barley 100 kg/ha was found to give greater net
return over the rate of 70 kg/ha or 150 kg/ha (table 2).

In Jordan, the full-package technology showed good performance
and gave a positive net return in most of the cases during the three sea-
sons. (Table 3). Therefore, adoption of such technology is expected.
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In Iraq, dual - purpose barley technology under irrigation is scess-
ful with a high and positive net return (table 4). The net return ranged
from 104 to 307%. Fertilizer application and improved cultivar showed
a highly positive net return under the rainfed condition of Northern Iraq
(Table 4).

Tablc (3): Net returns from combinations of barley tecnology component in Jorden .

Location Combinations of Factors Net Return
89-90 Ramtha B 1x Farmer culti, - 261
' B1x Imp.cultivar + 83.0
Madaba B1ix Farmer culti, -87.8
Blx Imp.cultivar -93.8
Rabba . B1x Farmer culti, -13.1
B1x Imp.cultivar -47.5
Shawbak Bix Farmer culti, + 24.6
B1x Imp.cultivar + 146.6
89-90 North B1x Farmcer culti, + 267.3
Jordan Blx RUM + 230.1
89-90 Several B1ix Farmer culli. + 125.5
location B1x RUM + 263.0
B1x DA 106 -1229
90-91 Madaba B1x Farmer culti. + 159.4
Bix Imp.cultivar + 140.4
Kuarak B 1x Farmer culti. + 136.3
Bix Imp.cullivar + 2225
Shawbak B1x Farmer culu, + 104.5
B1x Imp.cultivar + 163.4
90-91 North B7 (Full package) + 373.5
Center B7 (Full package) ' +232.4
South B7 (Full package) + 119.2

B1= application of fertilizer B91=dual purpose barley
B7=[ul! package
Source: Driouchi and Boulil ,1992.
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Table (4): Net retrns from combinations of barley tecnology component in Iraq.

Location Combinations of Factors Net Return
£9-90 B1x Farmer culti. +200.7
Bix Imp.cullivar 207.4
91-92 : B1x Farmer culti. +649.5
B1x Iinp.cultivar +421.5
89-90 B91x Genotypes 90 +307.6
B92x Genotypes 90 +163.7
B91x Genotypes 100 +150.7
BY92x Genotypes 100 +104.0
B91x Genotypes 200 +165.5
B92x Genotypes 200 +94.3
90-91 B91x Genotypes 100 +151.3
B92x Genotypes 100 +106.7
B91x Genotypes 200 +129.6
B92x Genotypes 200 +64.3
91-92 B91x Genotypes 90 +253.0
B92x Genotypes 90 +167.5
B91x Genolypes 100 +280.0
B92x Genotypes 100 +113.5
BY1x Genotypes 200 +196.0
B92x Genotypes 200 +100.0

B1=fertilizer applicd
BO91=dual purpose barley
B92=dual purposc barley cut twice,

Effect of Improved Technology on Sheep Production

Several methods were used to improve ewes fertility, increasing
twinning and synchronizes estrous in the three country. Of these
methods, the use of PMSG hormone and sponge, the use of Fecundin
hormone and the flushing before mating and during pregnancy. Results
obtained are presented in table 5, 6, 7, and 8.

In Hama, in Syria (Table 3), the fertility of ewes under flushing,
PMSG hormone treatment and control was close with 75% for the
PMSG compared 10 71% for flushing and 72.8 for the control. Howe-



ver, the prolificacy was highest (97.4%) with PMSG hormone compa-
red to around 70% for the other 2 systems. However, the trial was
conducted on flock under semi-intensive production system. The almost
no response to flushing explained by the fact that sheep owners in that
area are aware of the importance of feeding the ewes before mating and
at pregnancy.

Table (5): Effect of fushing and PMSG hormon wreaiment on the reproductive perfor-
mance of ewes al Hama area during the 1992 season.(Data is a tolal of 4 flocks).

Treaument
Flushing PMSG Control
No. of ewes 152 154 151
Ewe initial weight (Kg) 432 427 42.5
Ewe final weight (Kg) 40.6 48.2 48.4
Weight gainfewe (Kg) 6.4 5.5 5.9
Ewe gave birth (No.) 108 116 110
Fertility (%) 71.0 753 72.8
No. of alive lambs 107 150 107
Prolificacy % 70.3 97.4 709

In Jordan (Tables 6 and 7) gave similar results where twinning %
was increased 5 to 6 folds by using PMSG or Fecundin compared to the
control. The fertility was also increased.

Table (6): Effect of PMSG hormoen on twinning of ewes {T) compared to control (C)
in demonstration conducted in Jordan during the 1992 season.(Total of 4 farmers),

T C
No. of ewes 102 130
Fertility % 80 60
Twinning % 35 54
Mortality (No.} 2.2 {
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Table (7): Effect of PMSG hormon on twinning of ¢wes (T) compared to control {C})

in demonstration conducted in Jordan during the 1992 season.(Total of 4 farmers).
Spong+PMSG Fecundin Control
No. of ewes 210 21.0 21.0
Fertility % 85.7 85.7 80.9
Twinning % 28.6 23.8 9.5
Mortality (No.) 1.0 1.0 1.0

In Iraq (Table 8) after 3 estrous cycles prolificacy % increased
from 70% with the control to 105% when using 600 units of PMSG.
~ Other technologies are being tested on farmers flocks and the pre-
liminary results showed an increase in farmer net return when he uses
these new technologies. These include, early weaning of lambs, urea -
straw treatment and utilization of byproducts in sheep feeding.

Table (8): Ewews synchronization by using three different system and results obtained
at AL-Radwanieh sheep breeding station in Iraq during 1991 season.

Treatment No. of |Ewes in] % 1st.estrons After 3 estrous cycles
Created| esirous
ewes Ewes lambshwining] Jambing] Total | Total Twinin_g];roli‘
Lambed |born % % |ewes |lambg % [ficacy
lambed born I
Control 94 79 84 41 {43 117 52 |59 66 111 70
HCG 30014, | 222 | 196 3B5] 94 125 134 48 150 186 | 122 83
PMSG 500 LU.| 50 50 100} 25 37 148 50 39 51 1306 102
PMSG 600 LU| 1400 1357 |97 825 1240 150 61 1058 |1470) 138 105
Total 17661 1682 |95 985 (1451 147 58 1306 |1771] 135 100

Human Resources Development

Human resource development has been an integral part of the
Mashreq Project since its inception in July 1989. A significant propor-
tion of project budget 15 allocated to wraining and educaton.

Human resource development aims at upgrading the knowledge of
project staff, improve their skills and enhance the interaction between the
different disciplines. So they can identify and overcome constraints that



limit agriculture productivity. It helps the project teams, specially exten-
sion agents, to understand the process of the transfer of technology and
farmers opinionand and decision in accepting the new technologies.

To achieve these objectives, several activities are being implemen-
ted, these include: Regional training courses, in-country training cour-
ses, individual training, study tours and workshops.

Moreover farmer training is also emphasized in the project, where
short training courses, are conducted and focus on the practical aspects
of a certain technology, by the end of the course farmers became capable
to apply this technology in their fields and flocks.

The mraining and other activities in human resources development
is targeting the project teams. Training the trainers is a major project
goal, where those who have been trained in the regional courses partici-
pated in the in - country courses as trainers. By time, the national pro-
gram start building up their own expertise.

Durtng the period from July 1989 until mid 1992, 14 regional
courses, 16 in-country courses and nine study tours and workshops
(Figure 1).

The training started with 33 trainees in 1990, and increased 1o 204
traineces in 1991 and to 228 trainees in 1992, with a total of 465 resear-
cher participated in the different training activity during the three years
period (Figure 2).

Monitoring Participating Farmers

The project start a monitoring study to findout farmer acceptance
to the new technology and the effectiveness of the project technology.
The study was conducted in 1992 in both Syria and Jordan. The study
will continue for the following year in order to include larger number of
farmers.

The study in Syria showed that the effect of Mashreq Project on
Syrian farmers was positive. The technology of fertilizer use and its
impact on barley production has been most accepted, in particular, more
than 50% of the sampled farmers reported that they have started to ferti-
lize barley (Mazid et al, 1992).

176



LL1

9ZITIId) Sutst a1am sa[dies oyl Jo b ‘6861 Ul douls ‘ardwexs poos
€ 2( PINod 1971 113J 3sn 01 2dueldsooy uduodwos a1furs se 10 adeyoed
® SB 19U pasealout Ajaansod st afeord - ng oy jo syusuodwos ayi v
duisn ut a3uryd JO Rorad Ay 7641 PUR 6361 UM ABolouyda; uon
-onpouad Aa1eq Jo 9sn ur pamddo aZuryd S[GRIAPISOD B URpPIOL Uf

9§
>
2

L
e ,,W%, /_M, N _

241

S s7.7OUR.* WSHP

YEAR
=21 IN-COUNTRY

EDUC. ACTTVITIES DURING JULY 1989-1992
FIGURE 1

EM REGIONAL COURSE

PARTICIPANTS IN MASHREQ PROJECT TRAINING

300 1
250
200,
160 1
100



however, 77% of samples, accepted or intended to use fertilizer after
having noticed fertilizer effect in demonstration (Ogla et al, 1992).
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ECONOMIC EVALUATION OF FERTILIZER USE IN
BARLEY PRODUCTION WITHIN THE FRAMEWORK OF
RISK ANALYSIS

Kamil H. Shideed , Adnan H. Adary
IPA Agricultural Research Center

Abstract

The selection among alternative variety/fertilizer treatments and
technological packages could be related to their profitability and the
degree of risk associated with them. Stochastic dominance analysis was
applied using data on barley fertilization under rainfed conditions in
Mosul province. The results show that fertilized treatments dominate
those without fertilized treatments for both Jazera and local varieties.
However, no clear preference between full-and farmer package techno-
logies is established. This implies that producers who are risk averse
would choose either variety (with fertilizer) regardless of the technologi-
cal package involved.

Introduction

Population and income growth are expected to cause major long-
run increases in demand for agricultural products. To meet this growing
demand, annua! food-and feed-grain production must increase from its
current level. This critical situation, however, relates directly to the long-
run capacity for a greater domestic agricultural output. The main option
for increasing output is through greater use of capital inputs such as fer-
tilizers, insecticides, herbicides, and machinery (Lu and Quance).

Fertilizers have contributed the most to output growth in many
countries. This is main]y due to the fact that yield increasing varieties are
almost invariably associated with high levels of fertilizer utilization. In
the United states, for example, the introduction of high-yielding crop
varieties is closely associated with the growth in fertilizer use (Hayami
and Ruttan).

In the limited rainfall areas of Iraq, receiving 200-350 mm annual
rainfall, barley grain yield do not exceed 500 kg/ha as an average of the
period 1987-1992 (Annual Statistical Report). Although many factors
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contribute to this low level of yield, fertilizer is the most important factor
since fertilizer is not recommended for these areas (Sbahi, Shalash and
Nuri). Due to the low and fluctuated rainfall, fertilizer use in these areas
is perceived as risky, and agricultural policies have not encouraged its
use. However, the International Center for Agricultural Research in the
Dry Areas (ICARDA) has found that yields are low, not simply because
of the low rainfall, but because the low availability of nutrients in the
soils in these areas prevents the efficient use of the rain that does fall
(Mazid and Bailey). ICARDA has investigated the possibility of increa-
sing crop water use efficiency through the application of fertilizer.
Results from research trails over a range of seasons and sites across
Northern Syria showed that fertilizers increased water use efficiency by
about 75% (Cooper gt al.). In connection with the complementarity bet-
ween fertilizer input and the development of new crop varieties, Iragi
researchers have conducted several pilot trials on barley fertilization in
limited rainfall areas in Mosul province. The results of these trials indi-
cate that fertilizers have, significantly, increased barley yield (Mashreq
Project Annual Report).

The main objective of this study is to economically analyze the
impact of fertilizer on barley production within the framework of risk
analysis. Ignoring risk factor in such analysis may result in misleading
recommendations.

The risk associated with applying fertilizer on barley in limited-
rainfall areas can be attributed to two sources : Yield variability and price
variability. Yield variability is a function of both rainfall variability and
variability in agronomic conditions, including the rates of fertilizer
applied (Bailey and Boisvert). Since price of both fertilizer and barley
grain are controlled by the state, they are regarded as fixed, and yield
variability is taken to be the main source of risk facing farmers.

Date and Procedures

Agronomists conducted pilot studies on farmers fields in 1991/
1992 to demonstrate the importance of fertilizer use in increasing barley
production in rainfed areas of limited rainfall (200-350 mm). These stu-
dies include 10 areas in northern region of Iraq. Two varieties, "Jazera-
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1" and"” Local (black)"were used with a seeding rate of 120 kg/ha.The
fertilizer rate was 160 kg/ha of N.P.K.(27:27: (). Two scenarios of
technology (practices) were included.One is the"full-package” techno-
logy which invelves the introduction of new machinery.The other is the
"farmer package"technology which involves improving the use of far-
mers own machinery. As a result, a total of five alternatives are obtained
under each technology. These five alternatives are Jazera variety with
fertilizer (JF+), Jazera variety without fertilizer (JF-), local variety with
fertilizer (LF+), local variety without fertilizer (LF-), and conventional
farming (actual practice of farmer). Yield data of alternative treatments
- are recorded and reported somewherelse (Shideed, Adary, and Kasim).

The yield observations are converted into net returns. To do so,
enterprise budgets were developed for barley under different varieties
and various practices. The resulting net return observations are presen-
ted in the appendix tables (1and 2). However means, standard devia-
tions, and skewness are summarized and presented in table (1). Having
described the generation of the data, the second part of this section is
designed to present a decision making criteria within the framework of
risk analysis, as follows :

Table (1): Mean,Standard Devialion,and Skewness for Net returns of Barley under Dif-
fcrent Varieties and Alternative Praclices.

Variety/ Full Package Farmer Package
Fertilizer Mean 5.D Skewness Mean 5D Skewnass
(I.D./H.) | (I.D./H.} {LD./H.) | (1.D/H.)

JF+ 27249 1079.4 (.33 26731 12227 0.24
JF- 1606.9 707.6 0.33 1398.4 653.2 0.12
LF+ 2390.5 870.2 0.42 2148.6 879.1 0.47
LF- 1451.7 703.0 0.29 1233.6 466.7 -(1.06
Conv. 1476.9 687.3 0.04 1008.7 854.6 -0.29

JFE+ = Jazera variety with {ertilizer
JF- = Jazera variety without (ertitizer
LF+ = Local variety with fertilizer
LF- = Local variety without fertilizer
Conv. = Conventional farmer practice
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A farmer who is averse to risk would select a practice not only on
the basis of net returns but also on the basis of the uncertainty of the net
return. A risk averse farmer may select a practice with lower profit, if by
doing so excessive risk is avoided (English). The expected utility hypo-
thesis, in which the decistonmaker is assumed to maximize expected uti-
lity, is the more common approach for risk assessment of decision alter-
natives.

Expected return-variance (E-V) analysis is one of the most widely
used approaches to efficiency analysis (Mazid and Bailey). The applica-
tion of E-V analysis assumes that the utility function is quadratic or the
net return is normally distributed. Both assumptions seem to lack sup-
port from a practical viewpoint for use in on-farm decision making. The
difficuity of determining a farmers true utility function and the dynamic
nature of utility appears to make the use of this approach impractical. To
avoid these difficulties, Stochastic Dominance (SD) analysis has been
largely used. The development of the theory of stochastic dominance has
provided an alternative approach to efficiency analysis that is consistent
with expected utility maximization but, does not require exact specifica-
tion of the decision makers preferences. Further, SD analysis does not
require any assumption about the income distribution, nor does it require
knowledge about the functional form of the utility function. However,
risk efficient practices are identified by comparing the probability distri-
butions of outcomes and according to restrictions imposed on risk prefe-
rences.

As a decision criterion SD generally states that a risky practice
dominates another stochastically if the net returns of the dominant distri-
bution are at least as preferred as the dominated distribution for all possi-
ble values within a specified range and are preferred for at least one
value (Anderson, Dillon, and Hardaker). Under the analysis of stochas-
tic dominance, First - Degree Stochastic Dominance (FSD) represents
decision makers who prefer more to less. This implies a positive first
derivative for the decision makers utility function with respect to net
returns. Under the FSD no restrictions are placed on risk preferences.
A practice A is said to dominate practice B by FSD if and only if the
cumulative probability of A is less than or equal to the cumulative proba-
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bility of B with the inequality holding for at Ieast one level of return.
This means that the cumulative distribution of A must equal or lie to the
right of that for B.

FSD is unable to rank distributions that cross. Second degree Sto-
chastic Dominance (SSD) is used to eliminate some of the practices that
are not eliminated by FSD. The SSD is based on the assumptton that the
decision-maker not only prefers more to less of net returns but, is also
risk averse. A practice A is said to dominate practice B by SSD if the
area under the cumulative distribution of A never exceeds, and some-
where 15 less than, the area under the cumulative distribution of B,

Results And Conclusions

Application of the first and second-degree stochastic dominance
criteria identifies inefficient alternatives, those dominated by other alter-
natives. For each technological package, efficient (dominant) and ineffi-
cient (dominated) alternatives are presented in table 2. The results reveal
the following points :

Tabie (2): Stochastically Efficient Solution of Barley Fertilization.

Yaricty/Fertilize Full Package Farmer Package
JE+ SSD SSD
JF- 0 0
LF+ SSD FSD
LF- 0 0
Conv. 0 0

Note:A zero entry denotes inefficiency according Lo first degree stochastic domi-
nance,while SSD indicates efficiency according to second-degree stochastic
dominance,

IF+ = Jazera vaniety with fertilizer

JF- = Jazera variety withoul fertilizer

LF+ = Local variety with fenilizer

LF- = Local variety without fertilizer

Conv. = Conventional (actual) farmer practice
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First, pairwise comparison of net return of variety / fertilizer com-
binations within a package shows that fertilized treatments dominate
those withaut fertilizer for both Jazera and local varieties. This implies
that fertilization has improved the performance of these varieties in the
sense of efficiency by the means of second-degree stochastic dominance
criterion. Therefore, a risk-averse producer should apply fertilizer to
either Jazera or lpeal variety under full-package technology. Whereas,
the farmer should use fertilizer with Jazera variety alone under farmer
package technology.

‘Second, first-degree stochastic dominance shows that conventio-
nal farming and variety-treatments without fertilization are inefficient and
thus dominated by Jazera and local variety with fertilization. This result
supports the complementarity between fertilizer and the variety. Accor-
dingly, this positive interaction between fertilizer and the varieties will
enhance the diffusion of both technologies, since the adoption of one
component is expected to accelerate the adoption of the other one.

Third, comparing efficient treatments (JF+and LF+) of full-
package technology with that of the farmer-package technology (JF+)
show that the three treatments are efficient with respect to first-and
second-degree stochastic criteria. Thus, no package preference is esta-
blished. This implies that producers who are risk averse would choose
JF+ or LF+ regardless of the technological package involved. But since
JF+ is a dominant solution under both packages while LF+ is dominant
only under the farmer package, it may be concluded that the Jazera
variety is the recomended variety under both technological packages
considered.

To further support the results, a graphical solution was obtained
and presented in figures 1 and 2 for full- and farmer-package, respecti-
vely. Figure 1 shows that the cumulative distributions of JF+ dominate
those of JF-, LF-, and conv. by means of FSD. However, both JF+ and
LF+ are stochastically etficient by means of SSD. Although the crossing
of JF+ and LF+ may suggest that JF+ dominates the LF+, the solution
does not support the dominance of JF+ over LF+. This is the case
because the minimum value of JF+ is lower than the minimum value of
the LF+ and thus violating the second necessary condition for domi-
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nance. On this issue Anderson, Dillon, and Hardaker (P.286) state that
"a second necessary condition for dominance is that the smallest value of
a dominant distribution cannot be less than the smallest value of a domi-
nated distribution."The first necessary condition is that the mean of
a dominant distribution is no less than the mean of the dominated
distribution.

Under farmer-package technology JF+ and LF+ dominate JF-,
LF-, and conv. by means of FSD. However, JF+ dominates the LF+ by
means of SSD. The JF+ has a higher mean value of net returns qnd its .
lower value is greater than that of LF+. The upper tails and the mean
values of JF+ and LF+ distribution under full-package technology are
higher than under farmer-package technology.
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Fig. (1) Stochastically - efficient analysis of barley net returns under
full - package technology.
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Appendix table (1): Net returns of barley under different varicties for full-package tech-
nology northern Iraq 1991-1992 (1.D./Ton).

Area Variety/Treatment
JF+ JF- LF+ LF- Conv.

Tel-Asmar 3405 2737 3537 1675 2357
Tel-Abta 2091 1041 2132 1019 1137
Musaltan 2183 543 1743 487 479
Baaj 1527 1335 1455 1367 1407
Ain Talawi 2239 1439 2079 999 2223
Kahriz 3743 2479 3423 2359 2199
Hukna 3751 1199 1689 785 719
Tel-Fares 1287 1195 1487 1093 1061
Ain AL-Husan 4575 1735 3639 2359 2091
AL-Fatsa 2442 2359 2721 2373 1089

Mote : Variables are as defined in previous tables.Price of barley = 2000 LD./Ton.

Appendix table (2): Net returns of barley under difterent varieties for farmer technol-
ogy northern Iraq 1991-1992 (1.D./Ton).

Area ' Variety/Treatment

JF+ JE- LF+ LF- Conv.
Tel-Asmar 4277 1939 3767 1675 1545
Tel-Abta 3513 1239 2491 | 1195 2249
Musattan 1839 519 1679 479 | 295
Baaj 1599 1359 1615 1399 | 585
Ain Talawi 2519 839 2399 1119 1409
Kahriz 2279 2175 | 1655 1247 1385
Hukna 4285 2239 2687 1959 1217
Tel-Fares 1073 877 895 795 23

Note : Variables are as defined in previous tables.Price of barley = 2000 1.D./Ton.,
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AN APPLIED MODEL OF THE PROCESS OF
TECHNOLOGY TRANSFER AND ITS IMPLEMENTATION
WITHIN AGRICULTURAL ORGANIZATIONS IN IRAQ

, Sahir H.Sudad
IPA Agricultural Research Center
P.O. Box 39094, Baghdad, Iraq

Abstract

A questionnaire was developed and distributed to all agricultural
researchers and extension and service department heads who constituted
the population of the study totaling (154). The study developed a
model for the process of technology transfer consisting of six stages :
orientation of opinion leaders, orientation of farmers, advising farmers,
limited application, extended application, and complete application and
adoption . The proposed model was applied to the programmes investi-
gated.

The results showed that when time factor was not considered most
departments were in the final stage of the process but when it was consi-
dered most of the departments were in the lower range of achievement .
The results also indicated that the uneven operation of the process was
due more often to the nature of organization than to farmer characteris-
tics or type of innovation.

The study found out that the largest degree of effect of the (36)
constraints identified was in the organization of agricultural research
especially weak linkage between research and extension work.

The study concluded with the recommendation that the proposed
model be applied on trial basis.
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HIGHLIGHITS ON MASHREQ PROJECT METHODO-
LOGY AND ACHIEVEMENTS

Nasri Haddad
Regional Research Program Coordinator for West Asia
ICARDA/Amman
Abstract:

The Mashreq Project is a regional project which was developed
aiming at improving the production of barley forages and sheep in
Syria, Iraq and Jordan in zones with an average annual rainfall of
(200-350mm) and strated its activities in mid 1989.

The main theme of the project is the transfer of available technolo-
gies to farmers by demonstrating them on fields and livestock. The pro-
ject is promoting effective collaboration among national research and
extension institution in the concern countries and establish a regional
research network involving ICARDA and national programs. The pro-
ject also focuses on human resource development.

Results showed that the introduced technologies increase yield of
crops and sheep and increase farmers net retumn.

The effect of Mashreq project on farmers in the project area seems
to be positive, and gradual increase in technology adoption by farmer
can be observed.

Introduction

The countries of the Arab Mashreq region, including those coverd
by the Marsheq Project - Syria, Jordan and Iraq - are facing an increased
demand for red meat which is now being met by higher imports.

This increase in consumption has not only increased pressure on
pastures in the Mashreq countries but has raised demand for forage, feed
grain and concentrates on exceeding local productin.

A traditional production environment continues to dominate
the cereal and livestock sectors in the three countries, where cereal pro-
ductivity averages much less than one ton per hectare. Production has
been highly unstable and the feed supply still does not meet the needs of
the livestock sector.
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Despite the high demand for barley as a major animal feed, it
remains a low priorty crop, concentrated in dry areas with an average
annual rainfall of less than 300 mm. Policies in the Mashreq countries
have generally favored wheat production.

Barley yield can be improved profitably introducing forage legu-
mes for grazing in rotation with barley to replace the fallow year. This
will increase feed production and expand the cultivated area.

To address these issues, a regional project was developed aiming
at improving the production of barley forages and sheep in Syria, Iraq
and Jordan, in zones with an average annual rainfall of 200 to 350 mm
and started its activities in mid 1989.

The project, financed by the United Nations Development Pro-
gramme (UNDP) and the Arab Fund for Economic and Social Develop-
ment (AFESD), is executed by the goverments of the three countries.
The International Center for Agricultural Research in the Dry Areas
(ICARDA) manages the project and provides technical support.

The main theme of the project is the transfer of available techno-
logy to farmers by demonstrating them on fields and livestock. It wiil
promote effective collaboration-ameng national research and extension
institutions in the concerned countries and establish a regional research
network involving ICARDA and national programs.

It is expected that as technology is applied successfully, farmers
incomes will increase and production will become more stable.

The results of the project will have a direct impact on the income
of affected farmers in the region. Indirectly, the population will benefit
from the availability of more food products and each country will save
considerable sums of foreign exchange when local feed and livestock
production increase.

Project Approach and Methodology

The project follows a multidisciplinary approach where research
and extension officers work together with farmers. Regional interaction
and collaboration are promoted and maintained, and are expected to lead
to the establishment of a regional research - extension network.

Project activities and workplans are developed in several meetings:
Planning Meeting: An annual planning meeting is conducted in each
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country with the project teamn,specialists from the country and ICARDA.
Participants review and discuss the results obtained and developed the
workplan for the following season.

Regional Technical Meeting: The meeting is conducted after the plan-
ning meeting with the participation of the three countries, project consul-
tants and ICARDA specialists, who discuss the results, finalize the pro-
posed workplan and develope the regional activities.

Steering Committe Meeting: Representatives of the three countries and
UNDP, AFESD and ICARDA discuss and approve the annual workplan
and budget.

In each country, the national program is fully responsible for
implementing the project in close cooperation with ICARDA. The assi-
gned scientific support staff is sufficient to carry out project activities
with back-up support from [CARDA headquarte in Aleppo, Syria.

The project emphasizes on-farm research, on-farm researcher-
managed trials and on-farm farmer-managed demonstrations. For all
program activities, fields as well as flocks are provided by the selected
farmers actively involved in the project. The national programs identify
those farmers.

Necessary back-up research is conducted on-station. The national
programs benefit from a network of experimental stations distributed
among the main agricultural zones of each country. To strengthen the
operational capacities of the national programs, the project provided
essential equipment such as pilot drills, field cars, combines and
harvesters.

ICARDA, through the regional project coordinator, serves as a
catalyst in promoting and strengthening collaboration and cooperation
among research and extension institutions at national and regional levels.
Project Activities .

On-farm research is being emphasized and technologies developed
by the national program are demonstrated on the farmers’ ficlds and
flocks. Farmers participate fully to see the direct benefits of applying
these technologies. l

Farm studies are conducted to verify the success of certain techno-
logies used on each farm.
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To enhance farmer awareness of new technologies, field days are
organized to enable farmers to discuss the technology with their ¢ollea-
gues and extension agents.

Training and upgrading the technical research and extension staff
has been required to properly carry out the project. Moreover, short -
term training is provided to transfer the skills to farmers.

Several activities have been organized to enhance interaction bet-
ween research and extension agents at the national and regional level,
and to expose technical teams to new ideas and experiences. Such activi-
ties include study tours outside their country to observe and gain expe-
rience for developing a more advanced national program in research and
technology transfer.

Travelling workshops in the Mashreq countries are organized for
teams to visit fields and sheep flocks during the season and to discuss
project activities with colleagues and specialists. The following is a brief
. summary of the project activities.

Plant Production Activities: To improve the production of barley grain
and straw, hay and forages, the following activities have been imple-
mented :

- Demonstration of improved farming practices in Syria, Irag and Jor-
dan, such as showing methods, soil preparation, fertilizer, seed rate
and weed control. , ,

- Demonstration of the superior performance of improved varieties to
farmers.

- Demonstration of optimum fertilizer rats (N x P) in syria, Jordan and
Iraq. Expected yield increases will vary depending on soil fertility.

- Demonstration of correct seed rates.

- Demonstration of the superior performance of dual - purpose barley
varieties (grazing and grain prodiiction).

- Demonstration of reduce yield losses because of timely harvesting.

- To achieve higher roughage yield from cultivated forage plants,
cereal and legumes, the foliowing activities have been implemented :

- Demonstration of introducing vetches in rotation with barley to
replace fallow. '
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- Demonstration of using forage barley and vetch varieties for hay pro-
duction.

- Demonstration using straw balers.

- Introducing self-regeneration pasture barley for grazing in the margi-
nal areas of Syria, Jordan and Iraq. This system will be compared
with fallow or continuous grain production, mainly in the fields adja-
cent to the steppe.

Animal production Activities : To improve sheep production and mana-

gement, the following activities have been implemented :

Increased Lambing Percentage of Ewes

- Flock survey to identify causes of low fertility and to develope mana-
gement and / or veterinary treatments to overcome them.

- Comparison of the effect of increasing lambing percentage by supple-
mentary feeding before mating or by hormonal treatment which syn-
chronizes oestrous and increases the ovulation rate.

Increased production of meat and milk

- Assessment of the effect of increased fertility on flock output and
profitability.

- Evaluation of the impact of using rams selected for their higher milk
production and / or growth rate on flock productivity.

- Evaluation of early weaning to increase milk production.

Increased efficiency of feed utilization

- Development of guidelines for feeding in pregnancy and lactation for
extension directors to use when advising farmers.

- Evaluvation of the potential of upgrading,on - farm, the nutritional
value of straw and feed blocks made from by - products.

Project Results

During the last three years (1989-1992) the project was able to
achieve very promising results, which indicate to farmers and sheep
owners the high potential of the technologies available at the national
programs. In addition to the research findings the project succeeded in
training the human resources in the three countries, and was able to esta-
blish a network between scientists in the West Asia region involving

ICARDA as a focal point, to enhance information exchange through

meeting and workshops and seminars, and exchanging germplasm.
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Effect of Improved Technology on Barley Yield and Economic returen

The recommended fertilizer dosage were applied and the improved
barley cultivars were used and compared to the local land race. Results
obtained in multilocations demonstration during the last three years were
economically analyzed and net return was calculated (Driouchi and Bou-
lif 1992). The results are presented in table 1, 2, 3 and 4.

In Syria (Table 1 and 2) Fertilizer application either alone or in
combination with other factors, resulted in a net return increase in 31 out
of 49 cases. When the fertilizer was tested alone, positive returns were
obtained in 100% of the cases under improved practics and 50% under
traditional management. '

+ Table (1) : Net returns from combinations of barley tecnology component in Syria in
1989-199( season. :
_ Location Combinations of Factors Net Return

a B1x Fourat | +137/.9
B1x Fourat 2 +232.0
Blx Rihan 3 +190.0
B1x arabi As +162.0
Hassakah B1x Fourat 1 +37.7
B1x Fourat 2 -100
B1x Rihan 3 +4.7
B1x arabi As +123
Raqqa & Hasakah B1x Tadmor +13.8
combined Blx W1229] +5.8
B1x arabi As 374
Zones 2 & 3 B1x Farmer prac. +32.0
(3 locations) Blxno-tillage +420.3
Zones2 & 3 Blx 100 Kg/ha +32.0
(2 locations) Bl1x 150 Kg/ha +201.1
Bl1x 200 Kg/ha +38.2
Ragga Blx Fourat 1 +137.9
B1x Fourat 2 +232.0
Blx Rihan 3 +190.0
Blx arabi As +162.0

B1= application of fertilizer
Source: Driouchi and Boulif, 1992
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Table (2): Net returns from combinations of barley tecnology component in Syria in

1990-1991 season.

Location Combinations of Factors Net Return
~ | Bama B1x Farmer prac. -27.0
B1x no-tillage +461.0
14 locations Blx 70 Kg/ha -121.9
combined Bix 100 Kg/ha +11.6
B1x 150 Kg/ha -4.9
Hama Bix Fourat 1 -49.6
Bl1x Arabi As -16.4
Raqqa B1x Fourat 1 +2.9
B1x Arabi As +6.9
Hassakah Blx Fouratl +137.9
B1x Arabi As +162.2
Raxa Bix Arabi Ag -84.4
Hassakah B1x Tadmor +54.3
Blx WI2291 +162.0
B1x Arabi As -0.4
Ragga & Hassakah B1x Tadmor -17.7
combined Bix WI2201 -151
Blx Arahi As -53.5

B 1= application of fertilizer
Source: Driouchi and Boulif 1992

As for the barley cultivars, their performance varied according to
location and input treatments. In general, Furat 1 and 2 were more often
negative, Rihan 3, Tadmore and W12291 showed higher return more
frequently, wheré as the local Arabi Aswad had an intermediate perfor-
mance, ‘

Seeding rate of barley 100 kg/ha was found to give greater net
return over the rate of 70 kg/ha or 150 kg/ha (table 2).

In Jordan, the full-package technology showed good performance
and gave a positive net return in most of the cases during the three sea-
sons. (Table 3). Therefore, adoption of such technology is expected.
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In Iraq, dual - purpose barley technology under irrigation is scess-
ful with a high and positive net return (table 4). The net return ranged
from 104 to 307%. Fertilizer application and improved cultivar showed
a highly positive net return under the rainfed condition of Northern Iraq
(Table 4).

Tablc (3): Net returns from combinations of barley tecnology component in Jorden .

Location Combinations of Factors Net Return
89-90 Ramtha B 1x Farmer culti, - 261
' B1x Imp.cultivar + 83.0
Madaba B1ix Farmer culti, -87.8
Blx Imp.cultivar -93.8
Rabba . B1x Farmer culti, -13.1
B1x Imp.cultivar -47.5
Shawbak Bix Farmer culti, + 24.6
B1x Imp.cultivar + 146.6
89-90 North B1x Farmcer culti, + 267.3
Jordan Blx RUM + 230.1
89-90 Several B1ix Farmer culli. + 125.5
location B1x RUM + 263.0
B1x DA 106 -1229
90-91 Madaba B1x Farmer culti. + 159.4
Bix Imp.cultivar + 140.4
Kuarak B 1x Farmer culti. + 136.3
Bix Imp.cullivar + 2225
Shawbak B1x Farmer culu, + 104.5
B1x Imp.cultivar + 163.4
90-91 North B7 (Full package) + 373.5
Center B7 (Full package) ' +232.4
South B7 (Full package) + 119.2

B1= application of fertilizer B91=dual purpose barley
B7=[ul! package
Source: Driouchi and Boulil ,1992.
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Table (4): Net retrns from combinations of barley tecnology component in Iraq.

Location Combinations of Factors Net Return
£9-90 B1x Farmer culti. +200.7
Bix Imp.cullivar 207.4
91-92 : B1x Farmer culti. +649.5
B1x Iinp.cultivar +421.5
89-90 B91x Genotypes 90 +307.6
B92x Genotypes 90 +163.7
B91x Genotypes 100 +150.7
BY92x Genotypes 100 +104.0
B91x Genotypes 200 +165.5
B92x Genotypes 200 +94.3
90-91 B91x Genotypes 100 +151.3
B92x Genotypes 100 +106.7
B91x Genotypes 200 +129.6
B92x Genotypes 200 +64.3
91-92 B91x Genotypes 90 +253.0
B92x Genotypes 90 +167.5
B91x Genolypes 100 +280.0
B92x Genotypes 100 +113.5
BY1x Genotypes 200 +196.0
B92x Genotypes 200 +100.0

B1=fertilizer applicd
BO91=dual purpose barley
B92=dual purposc barley cut twice,

Effect of Improved Technology on Sheep Production

Several methods were used to improve ewes fertility, increasing
twinning and synchronizes estrous in the three country. Of these
methods, the use of PMSG hormone and sponge, the use of Fecundin
hormone and the flushing before mating and during pregnancy. Results
obtained are presented in table 5, 6, 7, and 8.

In Hama, in Syria (Table 3), the fertility of ewes under flushing,
PMSG hormone treatment and control was close with 75% for the
PMSG compared 10 71% for flushing and 72.8 for the control. Howe-



ver, the prolificacy was highest (97.4%) with PMSG hormone compa-
red to around 70% for the other 2 systems. However, the trial was
conducted on flock under semi-intensive production system. The almost
no response to flushing explained by the fact that sheep owners in that
area are aware of the importance of feeding the ewes before mating and
at pregnancy.

Table (5): Effect of fushing and PMSG hormon wreaiment on the reproductive perfor-
mance of ewes al Hama area during the 1992 season.(Data is a tolal of 4 flocks).

Treaument
Flushing PMSG Control
No. of ewes 152 154 151
Ewe initial weight (Kg) 432 427 42.5
Ewe final weight (Kg) 40.6 48.2 48.4
Weight gainfewe (Kg) 6.4 5.5 5.9
Ewe gave birth (No.) 108 116 110
Fertility (%) 71.0 753 72.8
No. of alive lambs 107 150 107
Prolificacy % 70.3 97.4 709

In Jordan (Tables 6 and 7) gave similar results where twinning %
was increased 5 to 6 folds by using PMSG or Fecundin compared to the
control. The fertility was also increased.

Table (6): Effect of PMSG hormoen on twinning of ewes {T) compared to control (C)
in demonstration conducted in Jordan during the 1992 season.(Total of 4 farmers),

T C
No. of ewes 102 130
Fertility % 80 60
Twinning % 35 54
Mortality (No.} 2.2 {
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Table (7): Effect of PMSG hormon on twinning of ¢wes (T) compared to control {C})

in demonstration conducted in Jordan during the 1992 season.(Total of 4 farmers).
Spong+PMSG Fecundin Control
No. of ewes 210 21.0 21.0
Fertility % 85.7 85.7 80.9
Twinning % 28.6 23.8 9.5
Mortality (No.) 1.0 1.0 1.0

In Iraq (Table 8) after 3 estrous cycles prolificacy % increased
from 70% with the control to 105% when using 600 units of PMSG.
~ Other technologies are being tested on farmers flocks and the pre-
liminary results showed an increase in farmer net return when he uses
these new technologies. These include, early weaning of lambs, urea -
straw treatment and utilization of byproducts in sheep feeding.

Table (8): Ewews synchronization by using three different system and results obtained
at AL-Radwanieh sheep breeding station in Iraq during 1991 season.

Treatment No. of |Ewes in] % 1st.estrons After 3 estrous cycles
Created| esirous
ewes Ewes lambshwining] Jambing] Total | Total Twinin_g];roli‘
Lambed |born % % |ewes |lambg % [ficacy
lambed born I
Control 94 79 84 41 {43 117 52 |59 66 111 70
HCG 30014, | 222 | 196 3B5] 94 125 134 48 150 186 | 122 83
PMSG 500 LU.| 50 50 100} 25 37 148 50 39 51 1306 102
PMSG 600 LU| 1400 1357 |97 825 1240 150 61 1058 |1470) 138 105
Total 17661 1682 |95 985 (1451 147 58 1306 |1771] 135 100

Human Resources Development

Human resource development has been an integral part of the
Mashreq Project since its inception in July 1989. A significant propor-
tion of project budget 15 allocated to wraining and educaton.

Human resource development aims at upgrading the knowledge of
project staff, improve their skills and enhance the interaction between the
different disciplines. So they can identify and overcome constraints that



limit agriculture productivity. It helps the project teams, specially exten-
sion agents, to understand the process of the transfer of technology and
farmers opinionand and decision in accepting the new technologies.

To achieve these objectives, several activities are being implemen-
ted, these include: Regional training courses, in-country training cour-
ses, individual training, study tours and workshops.

Moreover farmer training is also emphasized in the project, where
short training courses, are conducted and focus on the practical aspects
of a certain technology, by the end of the course farmers became capable
to apply this technology in their fields and flocks.

The mraining and other activities in human resources development
is targeting the project teams. Training the trainers is a major project
goal, where those who have been trained in the regional courses partici-
pated in the in - country courses as trainers. By time, the national pro-
gram start building up their own expertise.

Durtng the period from July 1989 until mid 1992, 14 regional
courses, 16 in-country courses and nine study tours and workshops
(Figure 1).

The training started with 33 trainees in 1990, and increased 1o 204
traineces in 1991 and to 228 trainees in 1992, with a total of 465 resear-
cher participated in the different training activity during the three years
period (Figure 2).

Monitoring Participating Farmers

The project start a monitoring study to findout farmer acceptance
to the new technology and the effectiveness of the project technology.
The study was conducted in 1992 in both Syria and Jordan. The study
will continue for the following year in order to include larger number of
farmers.

The study in Syria showed that the effect of Mashreq Project on
Syrian farmers was positive. The technology of fertilizer use and its
impact on barley production has been most accepted, in particular, more
than 50% of the sampled farmers reported that they have started to ferti-
lize barley (Mazid et al, 1992).
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however, 77% of samples, accepted or intended to use fertilizer after
having noticed fertilizer effect in demonstration (Ogla et al, 1992).
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ECONOMIC EVALUATION OF FERTILIZER USE IN
BARLEY PRODUCTION WITHIN THE FRAMEWORK OF
RISK ANALYSIS

Kamil H. Shideed , Adnan H. Adary
IPA Agricultural Research Center

Abstract

The selection among alternative variety/fertilizer treatments and
technological packages could be related to their profitability and the
degree of risk associated with them. Stochastic dominance analysis was
applied using data on barley fertilization under rainfed conditions in
Mosul province. The results show that fertilized treatments dominate
those without fertilized treatments for both Jazera and local varieties.
However, no clear preference between full-and farmer package techno-
logies is established. This implies that producers who are risk averse
would choose either variety (with fertilizer) regardless of the technologi-
cal package involved.

Introduction

Population and income growth are expected to cause major long-
run increases in demand for agricultural products. To meet this growing
demand, annua! food-and feed-grain production must increase from its
current level. This critical situation, however, relates directly to the long-
run capacity for a greater domestic agricultural output. The main option
for increasing output is through greater use of capital inputs such as fer-
tilizers, insecticides, herbicides, and machinery (Lu and Quance).

Fertilizers have contributed the most to output growth in many
countries. This is main]y due to the fact that yield increasing varieties are
almost invariably associated with high levels of fertilizer utilization. In
the United states, for example, the introduction of high-yielding crop
varieties is closely associated with the growth in fertilizer use (Hayami
and Ruttan).

In the limited rainfall areas of Iraq, receiving 200-350 mm annual
rainfall, barley grain yield do not exceed 500 kg/ha as an average of the
period 1987-1992 (Annual Statistical Report). Although many factors
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contribute to this low level of yield, fertilizer is the most important factor
since fertilizer is not recommended for these areas (Sbahi, Shalash and
Nuri). Due to the low and fluctuated rainfall, fertilizer use in these areas
is perceived as risky, and agricultural policies have not encouraged its
use. However, the International Center for Agricultural Research in the
Dry Areas (ICARDA) has found that yields are low, not simply because
of the low rainfall, but because the low availability of nutrients in the
soils in these areas prevents the efficient use of the rain that does fall
(Mazid and Bailey). ICARDA has investigated the possibility of increa-
sing crop water use efficiency through the application of fertilizer.
Results from research trails over a range of seasons and sites across
Northern Syria showed that fertilizers increased water use efficiency by
about 75% (Cooper gt al.). In connection with the complementarity bet-
ween fertilizer input and the development of new crop varieties, Iragi
researchers have conducted several pilot trials on barley fertilization in
limited rainfall areas in Mosul province. The results of these trials indi-
cate that fertilizers have, significantly, increased barley yield (Mashreq
Project Annual Report).

The main objective of this study is to economically analyze the
impact of fertilizer on barley production within the framework of risk
analysis. Ignoring risk factor in such analysis may result in misleading
recommendations.

The risk associated with applying fertilizer on barley in limited-
rainfall areas can be attributed to two sources : Yield variability and price
variability. Yield variability is a function of both rainfall variability and
variability in agronomic conditions, including the rates of fertilizer
applied (Bailey and Boisvert). Since price of both fertilizer and barley
grain are controlled by the state, they are regarded as fixed, and yield
variability is taken to be the main source of risk facing farmers.

Date and Procedures

Agronomists conducted pilot studies on farmers fields in 1991/
1992 to demonstrate the importance of fertilizer use in increasing barley
production in rainfed areas of limited rainfall (200-350 mm). These stu-
dies include 10 areas in northern region of Iraq. Two varieties, "Jazera-
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1" and"” Local (black)"were used with a seeding rate of 120 kg/ha.The
fertilizer rate was 160 kg/ha of N.P.K.(27:27: (). Two scenarios of
technology (practices) were included.One is the"full-package” techno-
logy which invelves the introduction of new machinery.The other is the
"farmer package"technology which involves improving the use of far-
mers own machinery. As a result, a total of five alternatives are obtained
under each technology. These five alternatives are Jazera variety with
fertilizer (JF+), Jazera variety without fertilizer (JF-), local variety with
fertilizer (LF+), local variety without fertilizer (LF-), and conventional
farming (actual practice of farmer). Yield data of alternative treatments
- are recorded and reported somewherelse (Shideed, Adary, and Kasim).

The yield observations are converted into net returns. To do so,
enterprise budgets were developed for barley under different varieties
and various practices. The resulting net return observations are presen-
ted in the appendix tables (1and 2). However means, standard devia-
tions, and skewness are summarized and presented in table (1). Having
described the generation of the data, the second part of this section is
designed to present a decision making criteria within the framework of
risk analysis, as follows :

Table (1): Mean,Standard Devialion,and Skewness for Net returns of Barley under Dif-
fcrent Varieties and Alternative Praclices.

Variety/ Full Package Farmer Package
Fertilizer Mean 5.D Skewness Mean 5D Skewnass
(I.D./H.) | (I.D./H.} {LD./H.) | (1.D/H.)

JF+ 27249 1079.4 (.33 26731 12227 0.24
JF- 1606.9 707.6 0.33 1398.4 653.2 0.12
LF+ 2390.5 870.2 0.42 2148.6 879.1 0.47
LF- 1451.7 703.0 0.29 1233.6 466.7 -(1.06
Conv. 1476.9 687.3 0.04 1008.7 854.6 -0.29

JFE+ = Jazera variety with {ertilizer
JF- = Jazera variety without (ertitizer
LF+ = Local variety with fertilizer
LF- = Local variety without fertilizer
Conv. = Conventional farmer practice
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A farmer who is averse to risk would select a practice not only on
the basis of net returns but also on the basis of the uncertainty of the net
return. A risk averse farmer may select a practice with lower profit, if by
doing so excessive risk is avoided (English). The expected utility hypo-
thesis, in which the decistonmaker is assumed to maximize expected uti-
lity, is the more common approach for risk assessment of decision alter-
natives.

Expected return-variance (E-V) analysis is one of the most widely
used approaches to efficiency analysis (Mazid and Bailey). The applica-
tion of E-V analysis assumes that the utility function is quadratic or the
net return is normally distributed. Both assumptions seem to lack sup-
port from a practical viewpoint for use in on-farm decision making. The
difficuity of determining a farmers true utility function and the dynamic
nature of utility appears to make the use of this approach impractical. To
avoid these difficulties, Stochastic Dominance (SD) analysis has been
largely used. The development of the theory of stochastic dominance has
provided an alternative approach to efficiency analysis that is consistent
with expected utility maximization but, does not require exact specifica-
tion of the decision makers preferences. Further, SD analysis does not
require any assumption about the income distribution, nor does it require
knowledge about the functional form of the utility function. However,
risk efficient practices are identified by comparing the probability distri-
butions of outcomes and according to restrictions imposed on risk prefe-
rences.

As a decision criterion SD generally states that a risky practice
dominates another stochastically if the net returns of the dominant distri-
bution are at least as preferred as the dominated distribution for all possi-
ble values within a specified range and are preferred for at least one
value (Anderson, Dillon, and Hardaker). Under the analysis of stochas-
tic dominance, First - Degree Stochastic Dominance (FSD) represents
decision makers who prefer more to less. This implies a positive first
derivative for the decision makers utility function with respect to net
returns. Under the FSD no restrictions are placed on risk preferences.
A practice A is said to dominate practice B by FSD if and only if the
cumulative probability of A is less than or equal to the cumulative proba-
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bility of B with the inequality holding for at Ieast one level of return.
This means that the cumulative distribution of A must equal or lie to the
right of that for B.

FSD is unable to rank distributions that cross. Second degree Sto-
chastic Dominance (SSD) is used to eliminate some of the practices that
are not eliminated by FSD. The SSD is based on the assumptton that the
decision-maker not only prefers more to less of net returns but, is also
risk averse. A practice A is said to dominate practice B by SSD if the
area under the cumulative distribution of A never exceeds, and some-
where 15 less than, the area under the cumulative distribution of B,

Results And Conclusions

Application of the first and second-degree stochastic dominance
criteria identifies inefficient alternatives, those dominated by other alter-
natives. For each technological package, efficient (dominant) and ineffi-
cient (dominated) alternatives are presented in table 2. The results reveal
the following points :

Tabie (2): Stochastically Efficient Solution of Barley Fertilization.

Yaricty/Fertilize Full Package Farmer Package
JE+ SSD SSD
JF- 0 0
LF+ SSD FSD
LF- 0 0
Conv. 0 0

Note:A zero entry denotes inefficiency according Lo first degree stochastic domi-
nance,while SSD indicates efficiency according to second-degree stochastic
dominance,

IF+ = Jazera vaniety with fertilizer

JF- = Jazera variety withoul fertilizer

LF+ = Local variety with fenilizer

LF- = Local variety without fertilizer

Conv. = Conventional (actual) farmer practice
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First, pairwise comparison of net return of variety / fertilizer com-
binations within a package shows that fertilized treatments dominate
those withaut fertilizer for both Jazera and local varieties. This implies
that fertilization has improved the performance of these varieties in the
sense of efficiency by the means of second-degree stochastic dominance
criterion. Therefore, a risk-averse producer should apply fertilizer to
either Jazera or lpeal variety under full-package technology. Whereas,
the farmer should use fertilizer with Jazera variety alone under farmer
package technology.

‘Second, first-degree stochastic dominance shows that conventio-
nal farming and variety-treatments without fertilization are inefficient and
thus dominated by Jazera and local variety with fertilization. This result
supports the complementarity between fertilizer and the variety. Accor-
dingly, this positive interaction between fertilizer and the varieties will
enhance the diffusion of both technologies, since the adoption of one
component is expected to accelerate the adoption of the other one.

Third, comparing efficient treatments (JF+and LF+) of full-
package technology with that of the farmer-package technology (JF+)
show that the three treatments are efficient with respect to first-and
second-degree stochastic criteria. Thus, no package preference is esta-
blished. This implies that producers who are risk averse would choose
JF+ or LF+ regardless of the technological package involved. But since
JF+ is a dominant solution under both packages while LF+ is dominant
only under the farmer package, it may be concluded that the Jazera
variety is the recomended variety under both technological packages
considered.

To further support the results, a graphical solution was obtained
and presented in figures 1 and 2 for full- and farmer-package, respecti-
vely. Figure 1 shows that the cumulative distributions of JF+ dominate
those of JF-, LF-, and conv. by means of FSD. However, both JF+ and
LF+ are stochastically etficient by means of SSD. Although the crossing
of JF+ and LF+ may suggest that JF+ dominates the LF+, the solution
does not support the dominance of JF+ over LF+. This is the case
because the minimum value of JF+ is lower than the minimum value of
the LF+ and thus violating the second necessary condition for domi-
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nance. On this issue Anderson, Dillon, and Hardaker (P.286) state that
"a second necessary condition for dominance is that the smallest value of
a dominant distribution cannot be less than the smallest value of a domi-
nated distribution."The first necessary condition is that the mean of
a dominant distribution is no less than the mean of the dominated
distribution.

Under farmer-package technology JF+ and LF+ dominate JF-,
LF-, and conv. by means of FSD. However, JF+ dominates the LF+ by
means of SSD. The JF+ has a higher mean value of net returns qnd its .
lower value is greater than that of LF+. The upper tails and the mean
values of JF+ and LF+ distribution under full-package technology are
higher than under farmer-package technology.

Cumuiative Denaity Function
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Fig. (1) Stochastically - efficient analysis of barley net returns under
full - package technology.
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Cumulative Density Tunction
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Appendix table (1): Net returns of barley under different varicties for full-package tech-
nology northern Iraq 1991-1992 (1.D./Ton).

Area Variety/Treatment
JF+ JF- LF+ LF- Conv.

Tel-Asmar 3405 2737 3537 1675 2357
Tel-Abta 2091 1041 2132 1019 1137
Musaltan 2183 543 1743 487 479
Baaj 1527 1335 1455 1367 1407
Ain Talawi 2239 1439 2079 999 2223
Kahriz 3743 2479 3423 2359 2199
Hukna 3751 1199 1689 785 719
Tel-Fares 1287 1195 1487 1093 1061
Ain AL-Husan 4575 1735 3639 2359 2091
AL-Fatsa 2442 2359 2721 2373 1089

Mote : Variables are as defined in previous tables.Price of barley = 2000 LD./Ton.

Appendix table (2): Net returns of barley under difterent varieties for farmer technol-
ogy northern Iraq 1991-1992 (1.D./Ton).

Area ' Variety/Treatment

JF+ JE- LF+ LF- Conv.
Tel-Asmar 4277 1939 3767 1675 1545
Tel-Abta 3513 1239 2491 | 1195 2249
Musattan 1839 519 1679 479 | 295
Baaj 1599 1359 1615 1399 | 585
Ain Talawi 2519 839 2399 1119 1409
Kahriz 2279 2175 | 1655 1247 1385
Hukna 4285 2239 2687 1959 1217
Tel-Fares 1073 877 895 795 23

Note : Variables are as defined in previous tables.Price of barley = 2000 1.D./Ton.,
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AN APPLIED MODEL OF THE PROCESS OF
TECHNOLOGY TRANSFER AND ITS IMPLEMENTATION
WITHIN AGRICULTURAL ORGANIZATIONS IN IRAQ

, Sahir H.Sudad
IPA Agricultural Research Center
P.O. Box 39094, Baghdad, Iraq

Abstract

A questionnaire was developed and distributed to all agricultural
researchers and extension and service department heads who constituted
the population of the study totaling (154). The study developed a
model for the process of technology transfer consisting of six stages :
orientation of opinion leaders, orientation of farmers, advising farmers,
limited application, extended application, and complete application and
adoption . The proposed model was applied to the programmes investi-
gated.

The results showed that when time factor was not considered most
departments were in the final stage of the process but when it was consi-
dered most of the departments were in the lower range of achievement .
The results also indicated that the uneven operation of the process was
due more often to the nature of organization than to farmer characteris-
tics or type of innovation.

The study found out that the largest degree of effect of the (36)
constraints identified was in the organization of agricultural research
especially weak linkage between research and extension work.

The study concluded with the recommendation that the proposed
model be applied on trial basis.
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FOOD LEGUME PRODUCTION IN IRAQ: CURRENT
STATUS AND OBJECTIVE

Awad Issa Abbas
IPA Agricultural Research Center

Abstract:

Data of Central Statistical Organization indicated a high decline in
the cultivated area and total production of puilses in Iraq. New, high
yielding and Ascochyta blight resistant lines of chickpea (ILC 482 and
ILC 3279) and one line of lentil {ILL 8) were introduced from ICARDA
and released. Many studies were conducted on mechanical harvesting
methods in Iraq, most of which recommended using the mower in the
small areas at physiological maturity stage and the combine with narrow
cutter bar at perfect maturity stage.

Ascochyta blight, Wilt and Rust are the main diseases which
attack food legumes in Irag while several Aphid species, Sitona spp.,
leaf miner, Heliothis spp. and different species of Bruchids are the most
important insects which attack these crops. Drought, heat and frost are
the main abiotic stresses facing food legumes production in the rainfed
area of Iraq. Researches in crop management were carried out and the
results are discussed in this paper.

Introduction

Food legumes or pulses are important for human and animal nutri-
tion. Faba bean, chickpea and lentil are the most cultivated pulses in the
rainfed area of Irag (> = 320 mm. annual rain fall). Genetic resources
studies indicated that Iraq, Syria, and Palestine are the designated centre
of origin for these crops, which are potentially important both as cash
crops and in crop rotations. Data of the Central Statistical Organization
of Iraq indicated that there was a sharp decline in the total area allocared
for the production of these crops during the last few years, (Fig.1). This
stitnation was attributed to the decline in seed production of these crops
(Fig.2). Consequently, a gap emerged between production and con-
sumption (Fig.3).
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Constraints and Solutions

Singh and Auckland (1975) identified the most importarit prob-
lems that contributed to the sharp decline of the seeds of these pulses in
the Mediterranean basin and Iraq as well. Some of these problems are :

1. High yielding cultivars have not been developed in most countries, so
farmers still use land-races ** 1i are characterized by low productivity.

2. Cultivation practices have not changed except that farmers have
begun to use fertilizers. ’

3. Diseases continued to devastate the crops periodically.

4. Lack of mechanization has also contributed to low priority assignment
of these crops by farmers.

With the creativity and involvement of ICARDA in the region,
some of the above constraints were solved through the development of
high producing lines which use fertilizer more efficiently and are amena-
ble to mechanical harvesting, Hawtin and Singh (1983) reported that
chickpea had higher poiz:iial for production since it was demonstrated
that yield could be increased up to 100% through the adoption of winter
sowing in the Mediterranean region where the crop is currently spring-
sown. Walker (1992) placed Iraq in the B region (Fig.4), which is char-
acterized by hot summer, and added that a possible solution for chickpea
production was to shift to winter varieties of chickpea as they tolerate
spring frost. Iraqi farmers are used to cultivating spring chickpea as a
solution to dodge Ascochyta blight disease which favors wet and cold
climate. However, such a practice 1s not a reliable one, for if low tem-
perature accompanied with rain extends to April or May, Ascochyta
blight could hurt the crop. Such a case happened in the 1993 season.
Many lines of winter chickpea (ICARDA) were put under field trials and
the most promising ones were released such as line ILC 482, and ILC
3279. Table 1 shows some of these lines characteristics. Although line
I1.C 482 is vulnerable to some races of Ascochyta blight, it was never-
theless released because it had a wide range of climatic adaptation, for it
could be spring or winter sown. Farmers in Iraq adopted this line
because it suited their traditional spring sowing practices. Table 2 shows
yield production of ILC 482 line and the local variety sown in spring
and winter.
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:I‘ablc (1) Some characteristics of two chickpea winter lines at 5 locations
in Irag 1986-1989.

Characteristics ILC 482 ILC 3279 | L.S.D P< 0.05
days to 50% flowering 135 139 1.3
days to maturity 174.2 178.1 1.5
plant hcight (cm) 50.1 60.0 5.5

first pod height (¢cm) 26 35 5.4
primary branches (no.) 4.3 3.0 0.9
pods / plant (no.) 31 37 4
100-seed weight (gm.) 34.3 29.1 0.9
seed { pad (no.) 1.3 1.7 N.S
seed yield (Kg/ha) 367 308 39

Table (2) Mean yield of the on-farm chickpea trials conducted at 5 loca-
tions in Irag. (1986-1989).

Seed yield Kg/ha
Year ILC 482 Local
Winter Spring_ Winter Spring
1986/87 1468 366 725
1987/88 1899 948 - 860
1988/89 1148 600 350
Mecan 1505 803 - 645

Main Objectives of Chickpea Production in Iraq
1. Expansion in winter chickpea.
2. Shiftting fallow practices to legume cultivation.

Spectfic Objectives of Chickpea Breeding in Iraq
1. High yielding, Ascochyta blight resistant and cold tolerant cultivars.
2. Tall and =rect varieties.

3. Responstve 0 supplementary irrigation.

4. Leaf miner and pod borer resistant.
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Lentil Production in Iraq
As for lentil, a new line from ICARDA (ILL 8) 78S 26002 has
been tested and released. Table 3 shows a comparison in seed yield

between this new line and the local cultivar, as demonstrated in several
fileds at 5 locations.

Table (3) Some characteristics of two lines of lentil of 5 locations in Iraq
1986-1990.

Characteristics ILL 8 Local L.S.D P< (L.0S
days to 50% flowering 148 153 0.5
days to maturity 165.7 171.2 1.9
plant height (cm) 35.7 247 5.7

first pod height (cm) 19.5 8.4 3.0
pods / plant {no.) 533 24.1 6
100-seed weight (gm.) 4.9 2.9 0.2

seed / pod (no.) 1.2 2.0 N.S

seed yield (Kg/ha) 308 238 144

Table (4) The effect of Soft Root Rot. and Dry Root rot. on the yield of
chickpea (AL-Tahb-1988)

Discases No. of |Weightof | Losses inseed [100sced| Lossesin

seed/plant | seed/plant | weight/plant % | weight | seed weight
Soft Root Rot. 8 1.488 94.8 20.4 36.9
Dry Root QoL 22 4.18 85.47 22.61 70.1
Healthy Plant as 96 28.76 - 32.35 -
achek

The Objectives of Lenti] Breeding in Iraq
1. High yielding cultivars.

2. Tall and erect plants.

3. Resistance to Sitona complex.

4. Resistance to Fusarium wilt. 4

5. Resistance to pod dropping and shattering.

6. Drought and cold tolerance.
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The Problem of Mechanical Harvesting:

The problem of harvesting short stature crops is well known. The
way to solve this problem differs from one country to another. More
than one solution of such a problem is feasible depending on growth
habit, availability and cost of labour, and finally seed prices (Fig.5).
Chickpea and lentil land races are short and semi erect or prostrate, and
most of their pods are located at the lower parts of the plant, nearest to
soil surface (Fig.6). And, since these crops are cultivated in wavy and
gravel areas the situation becomes more complicated. Many studies of
mechanical harvesting methods have been conducted in Irag. A team
from the Ministry of Agriculture and the University of Baghdad recom-
mended in 1979 that the best method was to use the combine harvester
with flexible cutter bar. Another team from the AOAD studied the same
problem, on local chickpea and lentil, and recommended using the com-
bine with narrow cutter bar. A similar concluston on both promising
lines of chickpea (IL.C 482} and lentil {ILL &) and their local varieties
was reached by Abbas et al (1986-1988, 1992). Fig.7 shows the eco-
nomic evaluation of these results. The results show that these lines suf-
fered less seed losses compared with local cultivars. These results were
attributed to tallness of stand and height of the first pod.
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Biotic Stress
Diseases :
Faba bean

Faba bean in Iraq is attacked by many diseases. The diseases in
the irrigated areas differ from those in the rainfed areas. In the rainfed
areas chocolate spot, (Botrytis fabae Sard), Ascochyta blight (Ascohyta
fabae Speg) and rust diseases are spread out, and the losses due to these
diseases also differ from one area to another and from one season to
another. However there is no data about the crop losses caused by these
diseases in Iraq. In Syria, the percentage of loss is 67% from chocolate
spot, 52% from Ascochyta blight and 40% from rust, (according to
ICARDA data). Iraqi cultivars are known to be highly susceptible to
these diseases. In the irrigated areas the most important disease is Wilt
caused by Fusarium oxysporumn and Fusarium solani f.sp. fabae.
Mosaic diseases cause serious damage to faba bean in Iraq. The viruses
which attack the faba bean in Iraqg are Pea Mosaic virus and Broad Bean
Mottle virus. Aphid faba is the carrier of these virus. Al-Muathidi (1993)
compared three purethroids insecticides, Karate, Danitol and Decis to
control Aphid faba. Results showed that Karate was more effective than
any other insecticide. This study also showed that the Karate insecticide
decreased the attack of virus by approximately 0.1 and increased the
yield crop at a rate of 20.2 g for 100 seed weight.

Chickpea :

Fungal and viral diseases of chickpea in Iraq are very serious.
Yield losses caused by these discases are yet to be quantified. A foliar
disease caused by Ascochyta rabiei is one of the most serious on winter
chickpea in Iraq. In 1987 and 1993 when winter seasons were extended,
the disease distroyed most of the spring chickpea, Al-Talib (1988) found
that soft root caused by (Fusarium Solani) appears with maximum rate
of infection during April and May at 22-27 C". The rate of infection
reached about 14% in Ninava Province while in Duhok Province it
reached about 3% at 18-19 C". The highest infection of dry rot caused
by Rhizoctonia is recorded during May after the flowering period. Stud-
ies showed that infection reached 8% at 27-31 C°. However at lower
temperatures (24-26 C°) the infection came close to 1%. Table 4 shows
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the effect of soft and dry rot disease on seed yield. Phyllosticta blight
(Phyllosticta rabie) is recorded by AL-Baldawi gt al in (1978). A severe
damage (over 30%) was noticed in 1979 during April and May in Sulai-
mania Province.

Lentil

Root rot caused by Rhizoctonia solania was observed in 1993 by
Abbas and Al-Talib in Rabiah region of Ninava Province. Also the crop
was attacked by the pathogen Fusarium gxysporum f.sp. lentil. Erskin
{1985) mentioned that the diseases of lentil are comparatively and pro-
portionally less damaging than the diseases of most other major pulses.
Nematodes are not recorded on food legumes crop in Iraq till now.
Insects and Weeds of Faba Beans, Lentil, and Chickpea in Iraq

Aphids (several aphid species) are considered to be one of the
most injurious insects attacking faba bean in Iraq. In addition to the
damage they cause on yield, they transfer viruses diseases. There are
other insects which cause large damage in the storage of legumes gener-
ally and these are different species of bruchids. The most important
insect which attacks lentil is the Sitona spp. complex. Adults of this
insect feeds on the leaflet and its larva feeds on nodules, which results in
low seed production. Lentil is also attacked by Callosbruchus species
which causes large damage in the storage.

In chickpea the most important insects are leaf miner (Liriomyza
Cicering Rond, and Heliothis Spp. complex. Next in importance is Cal-
losobruchus chinesis).

Weeds are considered a major problem in legume production in
Iraq, especially for winter chickpea, lentil and faba bean, for they cause
losses in yield and difficulties in mechanical harvesting, The most trou-
blesome weeds that accompany legumes fields are Glycyrrhiza glabra ,
Centaurea spp. , Xanthium strumarium, Polygonum aviculare , Arvena
fatua Lolium Spp , Sisymbruim irio , Cephalaria Syriaca , Anagalis
arvensis , Silybum marianum, Ammi majus and Daucus Carota, Alope-
curions sp., Phalavis minor.

Weeds control in chickpea fields is still at the beginning stage
because of lack of weed control research in legume fields, and the lack
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of selective herbicides used for controlling the weeds in food legumes
fields in Iraq.

Abiotic stresses

Drought is the major stress factor in Northern Iraq especially for
the spring planting. The problem is related either to the amount of pre-
cipitation or to the distribution of the precipitation during the growing
season as shown in Fig.8. More than 70% of the rainfall occurs from
November to February. The stress of drought becomes critical during
germination for spring sowing and flowering periods.

Frost tolerance is serious especially for the winter chickpea, lentil
and faba bean cultivars grown at higher elvations.

The problem of salinity is expected to be serious especially in the
new irrigation projects which are deficient in drainage systems such as
in Karkuk and Ninivah Provinces. Using the flood irrigation system will
also increase the salt rate in the soil.

Crop Management Practices
Faba bean

The planting date of winter sowing crops in the rainfed area
depends on the first rainfall, which will encourage weed germination.
Sowing takes place after disking weeds emerge. This practice reduces
weed competition without using herbicides. Planting is usually con-
ducted in November and December. Most farmers delay planting to the
second half of December to avoid the frost damage in the reproductive
stage. AL-Khafaji (1987) as cited by Ali et al (1990) evaluated four
dates of faba bean planting, namely the 1st and 15th in each of October
and November. The results revealed that delayed sowing reduced seed
yield.

Abbas (1989) found that by increasing piant population from 14.3
to 28.1 plants / m’ the seed yield increased from 3.28 to 3.8 tons/ha.
This was due to the increased number of pods per area while number of
pods / plant was decreased.

Farmers in Iraq usually do not fertilize faba bean. An applied
research by Abbas (1989) indicated that using 240 Kg/ha of 27:27 N:P
increased the yield by 634 Kg/ha.
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Chickpea _

Farmers in Iraq are used to growing chickpea in spring to avoid
Ascochyta blight and frost, but at the expense of productivity and plant
height. Spring sowing has an unbuilt element of risk avoidance because
of the short growing season (80-110 days) and planting is taken up only
if there is sufficient rainfall to grow a successful chickpea crop.

Shifting the sowing date of chickpea ILC 482 from spring to win-
ter increased seed yield twice as much (Table 2). In studies related to the
effect of plant population on yield of Jocal spring chickpea and the win-
ter sown chickpea ILC 482, it was found that changing plant population
from 16.6 to S0 plants /m’ increased seed yield by 240 Kg/ha for ILC
482 in comparison with the local spring chickpea (Table 5). The same
study indicated that there was no response to (N) fertilization and Rhizo-
bia inoculation. This was due to the fact that indigenous Rhizobia strains
were originaly present in the field.

Table (5) Effect of plant population (per m®) on seed yield (Kg/ha) of
ILC 482 chickpea at Summeal Agricultural Research Station 1987-1989.

Year Grain Yicld {(Kg/ha)
Plant Population (pcr m®) | 16.6 20 25 33.3 50
1987 1168 D |1240 C [1288 BC 1356 A [1404 A
1988 1092 D |1224 CD [1216 ¢ |1320D {1552 A
1989 512 524 524 532 532
Mean 924D [960CD |1008C |1068D {1164 A

* Mcans with different leters are significantly different at p < 0.05,

Lentil

The optimum sowing date for lentil in Iraq is from mid-October to
the beginning of November. An unpublished study (1989 Annual report
of the State Board of Agricultural Research) showed that seed yield of
lentil grown before November 15 was twice as much as that grown after
the 15th of Dec. Tnals conducted in Ninavah province (AL-Jubburi
1993) compared row spacing of 5, 10, and 15 ¢m and (P) application of
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0, 40, 80, and 100 Kg P O /ha and found that seed yield was increased
by increasing phosphorus fertilizer and the biological and seed yield
were increased by decreasing row spacings.

The aim of food legumes project

There are more than 500000 hectares of land potentially suitable
for food legumes cultivation in the rainfed area. In addition to that there
are 250000 hestares under supplementary irrigation in frag. But nalf of
this area is cultivated with cereals annualy while most of the second half
is left fallow. The aim is to replace fallow with food legumes. This
replacement will create a new pattern of crop rotation while enhancing
cereal production in the area.
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EFFECT OF SOWING DATES ON FIELD BEANS

(YICJIA FABA L)
CULTIVARS UNDER SUPPLEMENTARY IRRIGATION

K. K. Kasim B. A. Ethawi Z. Abdulyas
IPA Agricultural Research Center

Abstract

Field Experiments were carried out during the period from 1989
/1990 to 1992 /1993 at the Rashidia experimental Research station and
the farm of field crops Department, College of Agriculture and Forestry
at Hamman Al-Alil, to study the effect of five sowing dates between late
september and early December on eight cultivars of fields beans, are
Troy, Gobo, Mindin, Maris Bead, Alfred, Faneta, Banner and (Tigo is
determinate habit) under supplementary irrigation.

Delay in sowing date of all cultivars under study beyond late
November and early sowing date in late September and early October
depressed yield. The optimum sowing date was in late October and early
November. Differences in yield in responce to sowing dates were reflec-
ted particularly in changes in number of pods / plant. The most stable
component of yield througout was number of seeds per pod and the least
stable was number of pods per plant.

Results, showed superiority of Troy and mindin cultivars over the
others in terms of yield and its adaptation to environmental conditions in
the area.

Introduction

Although tield beans (Vicia faba L..) have been grown widely in
Europe for hundred of years, for much of this century they have pro-
gressively decreased in area in relation to cereals. The crop has received
a substantial set-back in many countries, this century with declining
demands for feed for livestock, increasing imports of cheaper proteins,
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and through competition with more profitable crops such as the produc-
tive semi-dwarf wheats introduced in the 1960, In addition rising labour
costs have also reduced profitability in many parts of the world and have
prompted a need for greater mechanization.

Some interest has been shown in the crop in the past few years
due to the fluctuating prices of protein supplements for animal feed and
in some cases, to the uncertainly of supply. Field beans is a crop that
great deal of interest has been paid to in Sweden (Magyarosi and Sjodin,
1976) and in Canada (Evans,1972) and in other countries during the last
few years.This is mainly due to major increases in the cost of soyabean
meal in the early 1970S. Field beans could well have a promising future.

Iraq 1s one of these countries in introducting this new crop. Iraq
has started extensive work on this new crop since 1988 by IPA Agricul-
tural Research Center, where eight cultivars of field beans were introdu-
ced from England.

The main objectives of this study were to determine the optimum
sowing date,and successful cultivar for field beans,which with other
factors,are responsible for large variations in yield between years and
sites.

Materials and Methods

Field experiments were conducted at the Farm of Field Crops
Department, College of Agriculture and Forestry at HammamaAl-Alil 30
km South-East of Mosul and at Rashidia Experimental Research Station
"5 km" north of Mosul in 1989/1990 growing seasons to study the
effect of five sowing dates, (1) 20 th. September, (2) 10 th. October, (3)
30 th. Qctober, (4) 20 th. November and (5) 10 th. December on growth
and production of eight cultivars of field beans (Vicia faba L.), which
were introduced from England by IPA Agricultural Research Center,
namely Troy, Gobo, Banner, Mindin, Maris Bead, Faneta, Alfred and
Tigo (Tigo is a determinate habit).

Field experiments were carried out at the Rashidia Experimental
Research Station in 1990/1991 and 1991/1992 growing seasons to eva-
luate seven cultivars of field beans, where Banner is omitted. Date of
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sowing was 27 th. October and 4 th. November for 90/91 and 91/92
growing seasons respectively.

Seed propagation was carried out at Mosul Nursery, in 1992/1993
on larger scale of 1500 m” each for the successful cultivars. Troy, Min-
din and Tigo. The seed was seeded on 10 th. November. Randomized
Complete Block Design (R. C. B. D) with three blocks was used.

Each plot consisted of nine rows.Its dimensions 3m width and
4m long. The distance between rows was 30 cm and 10 cm. Within row
spacing. Plots were seeded by hand. The fourty treatments combinations
were arranged in a factorial experiment in a Randomized Complete
Block Design (R. C. B. D) with three blocks.

Table (1) : Amount of rainfall (mm) and its distribution monthly at
Mosul, Hamman Al-Alil and at Rashidia.

Mosul Hamman Al-Alil Rashidia

Months 992/93 989/90 989/90 90/91 1991/92
Oct. - 0.1 259 - 0.1
Nov, 100 109 106 - 35.6
Dee. 115 14 224 - 72.4
Jan, 72 35.6 46.1 - 109
Teb. 93.5 78.2 743 - 145.8

March, 20 56.4 48.9 - 21.5
April 93.5 31.1 30.7 - 31.7
May 113 1.6 4.3 - 49.5
June - - - - 2.5
Total 607 326 358 - 468.15

Rashidia farm soil is sandy loarn with PH = 7.7 and Hamman Al-
Alil is heavy clay with PH=7.9 and Mosul Nursery soil is sandy with
PH=7.7. The experiments were under supplementary irrigation except,
Mosul Nursery was under rainfall only when watered 2-3 times at see-
ding and flowering times.

Weed control was acomplished when needed by hand through the
period from germination up to flowering stage.
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At maturity, ten plant samples were taken randomly and used for
the following measurements:height of plant (¢m.) number of pods/plant,
pod length (cm); number of seeds/pod, weight of 1000 seeds, number
of branches/plant and seed yield (kg/ha). Seed yield was determined by
sampling only the four centre rows. Total harvest of whole area was
done for seed propagation. Plants were harvested when 75% of pods
become black.

Results and Discussion
1. Hanmman Al-Alil location :
1.1 Effect of sowing date :

Date of sowing had a significant effects on heights. of plant in field
beans (Table 2). The tallest plant 106 cm. was recorded with the second
date of sowing and the shortest one 78 cm. with the first date of sowing
(Table 2).Sowing date from October to December showed no significant
difference in pod length except at fourth date of sowing (Table 2) which
significantly differed compared with others. Number of seed per pod,
regardless the significance, showed small differences between sowing
dates (Table 2) as found by (Thompson and Taylor, 1977). Number of
seeds per pod is a genetically character and the environment has a little
effect on it.

Table (2) : Effect of sowing date on Plant height and yield components
on eight cultivars of foield beans (Hammam Al-Alil 1989-1990).

Plant Number  Weight  Number  Number
Sowing Height pod length of seeds/ of 1000 of pods/ of Seed yield
{cm.)  {cm.) pod Seeds plant  branches/ (Kgha)
plant

20th.Sep.  78d 591 331 b 349 b 6.1b 1.3d 2134 b
10thOct. 89b 58a 3.53a 361.a 6.3b 20b  2025h
30th.Oct, 106a 359a 3,16 cd 363 a 804 284a 2538 a
20thNov. 80cd 5.1Db 3.024d 362 a 6.3b 1.6¢ 1730 ¢
10thDec. 85c¢ 57a 3.19bc 355ab 5.9b 14d 1582 ¢
Means followed by the same letter are not significantly different,
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Sowing dates had significant effects on number of 1000 seeds
(Table 2). Where the heaviest seed weight 363 gm was recorded with
the third date of sowing, where as the lightest 349 gm was recorded
with the first date of sowing (Table 2).

Third date of sowing gave more pods plant 8.0, which signifi-
cantly differed from others (Table 2). Last date of sowing gave fewer
pods per plant. Pod number per plant plays a central role in determining
yield as primary components as mentioned by (Kastm 1986, Neal and
Mecvetty, 1984; Pardey, 1981; Foti, 1979).

Third date of sowing significantly gave more branches per plant
2.8 (Table 2) as number of branches per plant are considered as secon-
dary components of field beans yield (Rowlands, 1955).

Seed yield (kg/ha) showed significant ditferences between sow-
ing dates (Table 2), where third date of sowing significantly gave the
highest seed yield of 2538 kg/ha. On the contrary, the last date of
sowing gave the lowest seed yield of 1582 kg/ha. The perecentage
increase of seed yield at third date of sowing over the first date was 19%
and 61% over the last date of sowing. This is largely as would be expec-
ted, since late sowing subjects the crop to unfavourable environmental
conditions; particulary high temperature toward the end of the growing
season which hasten maturity, This usually results fewer pods per plant
and smaller seeds. This is similar to what was found by (Salih, 1983).
On the contrary, early sowing in late September and early October ena-
bles the plants to subject to favourable environmental conditions as mild
temperature and enough soil moisture (from irigation) and hence the
plants flower in late November and early December and then the tempe-
rature drop arouned zero and less in January, which causes flower drop
and damages the plants. This leads to depress seed yield with fewer
pods and shorter plants, as flower and pod abscssion are considered as
one of the most important factors affecting yield of field beans (Vicia
faba L.} which is mainly governed by the number of flowers which
develop into pods and reach maturity (Kambal, 1969 a; Smith, 1982;
EL-Fouly. 1982; Tamaki and Naka, 1972). Yield per unit area is the
product of several components, namely, number of plant per unit area,



number of pods per plant, number of seeds per pod and seed weight
(Thompson and Taylor, 1977; Kambal, 1969 b; Magyarosi and Sjodin,
1976). '

1.2 : Comparison between cultivars :

Tigo cultivar which is a determinate growth gave the shortest plant
51 cm. Whereas Banner gave the tallest one 99.cm. (Table 3). There is
no problem in harvesting of field beans, where the same combine for
cereal used with special care should be taken in setting concaves and
adjusting drum and forword speeds.

Pod length and number of seeds per pod showed some differences
between field beans cultivars (Table 3).Tigo cultivar gave the heaviest
1000 seed weight 403 gm. and more branches per plant 3.3. whereas
Maris Bead cultivar gave the lightest 1000 seed weight 301 gm
(Table 3). ‘

Table (3) : Mean valuse of hight of plant, yield and its components of
" eight cultivars of field beans at Hammam Al-Alil during 1989 / 90 grow-
ing season.
Height Pod number Weightof Number Numberof Seed
Cultivars Plant of length of seeds/ 1000 seeds of pods/ branches/  Yield
{tm.) (cm.) Pod (gmm) Plant Plant  (Kg/ha)

Troy 824 58ab 345ab 387ab 79ab ldcd 2493 Db
Tigo 51¢  58ab 296e 403 a 83a 3.3a 2381 b
Gobo 97ab  61a 344ab 390 a 79b ld4cd 27522
mindin 9bc  55c¢ 3.03de 3324 68c¢ 1.5¢ 1627 ¢
Faneta 96ab 56bc 3.06de 351c 74 ¢ 1.2d 2131t¢ .
Alfred 97ab  S.6bc 328 he 312e 36d ldcd 1408 F
MarisBead 91¢ 54¢ 351a 0le 7.5 be 2.0b 1902 d
Banner 99 a 54¢ 322cd 3800 32d 22 b 1318 F

Means each character followed by the same letter are not significantly different

Table 3 showed significant differences in seed yield between culti-
var significantly outyielded over the other cultivars, which was 2752
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kg/ha, whereas Banner cultivar gave 1318 kg/ha. The perecentage
increases-of Gobo cultivar over Banner was 109% and 16% over Tigo
cultivar. Troy came the second in order in seed yield which was 2493

kg/ha.

2. Rashidia location :
2.1 Effect of sowing dates :

There were significant differences in height of plant between
sowing dates (Table 4). Second date of sowing significantly surpassed
over the other date of sowing. It was 33 cm. taller than the first date of
sowing and 77 cm. over the last date of sowing. Regardless the signifi-
cant effect, pod length, number of seeds per pod and somewhat weight
of 1000 seeds showed small differences between sowing date and did
not follow similar trend (Table 4). However, third date of sowing gave
more pods per plant {16 pods) compared with the last date of sowing (7
pods). Generally, number of branches per plant decreased with a delay
in sowing dates.

Table (4) : Effect of date of sowing on height of plant and yield and its
compontents on height cultivars of field beans at Rashidia during 1989 /
1990 growing seasons.

Number Weight Number Number
Datcs of Height of podlength of Seeds/ of 1000 of pods/ of Sced yield
Sowing Plant (cm.}) (cm.) Pod Seeds Plant  branches  (Kg/ha)
Plant

20th.Sep.  87d 46b 354b  363a 1194 23a 2668 d
10th.Oct. 119 2a 6.1a 356b 366a 149D 24a 3828ab
3h.Oct. 110D 58b 356b 355b  157a 19bc  3945a
20th.Nov. 93¢ 58a 397a  350b  127¢  22ab 36200
10th.Dec. 93¢ 6.0a 345b 352b 74de 1.7¢ 2815¢
Means followed by the same Ictter are not significantdly different,

Third date of sowing significantly outyielded over the other
sowing. This superiority of seed yield is accompanied by more pods
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per plant (Table 4). The perecentage increases of third date sowing was
48% over the first date of sowing and was 40% over the last date of
sowing.

2.2 Comparison between cultivars :

Gobo, Mindin, Faneta and Banner cultivars showed no signiticant
difference in height of plant (Table 5). on average, 122 ¢cm. whereas
Tigo cultivar gave the shortest one 56 cm, pod length showed small dif-
ferences between cultivars (Table 5). More seeds per pod was recorded
4.15 with Banner cultivar and fewer seeds per pod 2.94 was recorded
with Tigo cultivar. weight of 1000 seeds of Troy cultivar showed signi-
ficant increases over the other cultivars. Alfred cultivar was inferior in-
weight of 1000 seeds to the others.

Table (5) : Mean values of height of Plant, Yield and its components of
eight cultivars of yield beans at Rashidia during 1989/90 growing sea-
son ., )

Pod Number Weight of Number Number of  Seed
Height of lenglth  of seeds/ 1000 seeds of pods/  branches/  yield

Cultivars Plant (cm.} (cm.) pod {gm) Plant Plant (Kg/ha)
Troy 81lc 58ab 3.45b 425a 149b 20bc  3789bc
Tigo 56d 57ab 294¢ 370 b 98¢ 30a 1880 d
Gobo® 120 a 60a 36a 356¢ 183 a 2.0bc  .4500 a
Mindin 120 a 56b 367D 357¢ 141 be 16¢ 4028 b
Fancto 1252 57b 368D 351¢ 13.5¢cd 18¢ 3514 ¢
Alfred 82¢ 54b 344%b 3llc 11.8d l6¢ 3668 ¢
MansBead 101 b 55b 3640 320d  13.7cd 24b 3684 ¢
Banner 122 a 56b 4.15a 367 b 43¢ 24b 1939d

Means for each characier followed by the same lctter are not significantly different.

Gobo cultivar was significantly superior in seed yield to the other
cultivars (Table 5) whereas Tigo and Banner cultivars were significantly
inferior in seed yield to the other cultivars. The perecentage increases of
Gobo over Tigo and Banner were 139% and 132% respectively. These
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increases in seed yield were due mainly to number of pods per plant
rather than seed weight or number of seeds per pod (Table 5).

3. Comparison between cultivars in 1990/91 and 1991/92 Growing
seasons at Rashidia :

The results in Table 5 showed significant differences in height
of plant, weight of 1000 seeds, number of pods per plant and seed
vield (kg/ha) in 90/91 and 91/92.1n 90/91 growing season, Gobo, Min-
din and Faneta cultivars were significantly outyielded over the other
cultivars, but Troy and Tigo came the second in order, where there was
no significant difference (Table 5), In 91 / 92 cultivars of Gobo, and
Faneta, which were surpassed for the last two years. But in 91 /92 seed
yield of these two cultivars depressed drastically. This is due mainly to
lower temperature, which had a great effect. Troy, Mindin and Tigo cul-
tivars were significantly superior in seed yield to the others.

4. Seed propagation :

Troy, Tigo and Mindin cultivars were cultivated on larger scale for
seed propagation as successful cultivars in 92/93 growing season, but
due to the continuity of rainfall in April and May (Table 1). Tigo cultivar
were severely attacked by chocolate spot. Seed yield of the cultivars are,
Troy 3460 kg/ha.

Mindin 2124 kg/ha
Tigo 568 kg/ha

Consequently, from the previous results cultivars of Troy and
Mindin are recommended as successful cultivars for the area (Table 6).
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Table (6) : Mean Valuse of height of Plant, Yield and its components at Rashidia during 1990 /91 and 1991/

92 growing seasons.

Rashidia Rashidi

1990/1991 1991/1992

Height | weight of Number of | Seced yield Height weight of Number of | Seed yicld
Cultivars | of Plant | 1000 Sceds pods/plant (Kg/ha) of plant (cm) 1000 Sedds pods/Plant (Kg/ha)
(cm.)

Troy 107 b 422 a 94 f 3272 b 111 b 395a 13 a 4128 a
Tigo T3¢ 421 a 1206 d 3400b 69 ¢ 393a 1lc 3894 a
Gobo 128 a 392 152¢ 4200 a 124 a 383 a 8d 2116 b
Mindin 110 b 372¢ 16.8 a 4200 a 127 a 361 b 12 b 3876 a
Faneta 126 a 391 b 155b 4000 a 127 a 384 a 6.7¢ 1826 be
Alefred 98 b 385 be 122¢ 2280 ¢ 128 a 364 b 63¢ 1640 ¢
MarisBead | 104 b 326d 061 3164 b 127 a 313¢ 67¢ 1652¢

Mean for each character followed by the same letter are not significant - .
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EFFECT OF DATE OF PLANTING ON YIELD OF
DIFFERENT VARIETIES OF FIELD BEAN GROWING IN
RICE FIELDS

Mohamed A.Hussain Isam H.Najar
IPA Agricultural Research Centre
P.O. Box 39094, Baghdad, Iraq

Abstract

The study was conducted in Mishkab Rice Research Station, Najaf,
Iraq. For the seasons 1991-1992, 1992-1993, A split plot arrangement
in a complete rendomized block design, with three replications was
used. The main plot was planting date (Nov.1st., Nov.15th and
December 1st.) The sub-plot treatments were eight cultivars namely :
Alfred, Gobo, Bellequina, Tigo, Mindin, Fanata, Troy and Maris bead.

Results in the first season showed that cultivars Mindin, Maris bead
and Troy have surpassed all others in their yield as they averaged 488,
486 and 469 Kg/donum, respectively.

However, in the second season cultivar Troy gave yields 1030, 862
and 665 Kg/d . In the first, second and third dates of planting, followe.d..
by Maris bead as it averaged 831, 835 and 530 Kg/d.

In conclusion, Troy is considered as the best cultivar compared to
others for its higher yield and general agronomic performance. And the
best date of planning is between 1st to 15th of Nov. '
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THE EFFECT OF PLANT GROWTH
REGULATORS CULTAR (PP333) AND CYCOCEL
{CCC) ON GROWTH AND YIELD OF BROAD BEAN

(YICIA FABA L.).

Hatim J. Attiya Khdayer A.Jaddoa
Field Crops., College Of Agric., Baghdad Univ.

Abstract

A field study was conducted at the experimental farm, College of
Agriculture, Abu-ghraib during 1990-1991, 19991-1992 seasons.

The aim was to investigate the effect of cultar (PP333) at the rate
of 1 kg/ha and Cycocel at a rate of 2.5 litres/ha on yield and yield com-
ponents of two broad bean cultivars Local and Aguadulge.

The results showed that Cultar reduced stem height of two culti-
vars. Cycocel did not affect stem height of local cultivar while reduced it
for Aguadulge in 1991-1992 season only. Seed yield was increased by
50% after application of Cultar and Cycocel for local cultivar. However,
seed yield of Aguadulge was not affected by the application of both
growth retardants.
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ALFALFA SEED PELLETING AS AN AID
INOCULATION WITH NODULE BACTERIA

Amal N. Yousef
State Board for Agricultural Research, Abu-Ghraib

Abstract

Under bacteriological controlled conditions, the effect of alfalfa
(Medicago sativa) seed Pellting, as an aid to inoculation with Rizobium
mililoti were studied in a pot (sand culture) experiment using a comple-
tely randomize design. Two pelleting materials were used. (1) phospho-
gypsum and (2) bentonite, supplemented with dried blood, were applied
in a single or double coating layers. Inoculation was done by throughly
mixing the seeds, previously moistended with 20% (w/v) arabic gum
solution, with broth culture of strains cc169 or 1012a of R. meliloti
uninoculated-unpelleted seeds were used as control sampling was done
after 28, 60 and 80 days from sowing. At each sampling, foliage dry
weight, nitrogen content, fixed nitrogen and number of nodules were
recorded. Inoculation with any of the two strains obviously increased
the examined plant criteria. Pelleting-inoculation interaction showed
more improvement in these criteria mainly in strain 1012a double coating
treatments. It is concluded that pelleting of nodule bacteria with gither
phosphogypsum or bentonite supplemented, with dried blood would
benefit nodulation and subsequently nitrogen fixation and plant growth.
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FOOD LEGUME PRODUCTION IN IRAQ: CURRENT
STATUS AND OBJECTIVE

Awad Issa Abbas
IPA Agricultural Research Center

Abstract:

Data of Central Statistical Organization indicated a high decline in
the cultivated area and total production of puilses in Iraq. New, high
yielding and Ascochyta blight resistant lines of chickpea (ILC 482 and
ILC 3279) and one line of lentil {ILL 8) were introduced from ICARDA
and released. Many studies were conducted on mechanical harvesting
methods in Iraq, most of which recommended using the mower in the
small areas at physiological maturity stage and the combine with narrow
cutter bar at perfect maturity stage.

Ascochyta blight, Wilt and Rust are the main diseases which
attack food legumes in Irag while several Aphid species, Sitona spp.,
leaf miner, Heliothis spp. and different species of Bruchids are the most
important insects which attack these crops. Drought, heat and frost are
the main abiotic stresses facing food legumes production in the rainfed
area of Iraq. Researches in crop management were carried out and the
results are discussed in this paper.

Introduction

Food legumes or pulses are important for human and animal nutri-
tion. Faba bean, chickpea and lentil are the most cultivated pulses in the
rainfed area of Irag (> = 320 mm. annual rain fall). Genetic resources
studies indicated that Iraq, Syria, and Palestine are the designated centre
of origin for these crops, which are potentially important both as cash
crops and in crop rotations. Data of the Central Statistical Organization
of Iraq indicated that there was a sharp decline in the total area allocared
for the production of these crops during the last few years, (Fig.1). This
stitnation was attributed to the decline in seed production of these crops
(Fig.2). Consequently, a gap emerged between production and con-
sumption (Fig.3).
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Constraints and Solutions

Singh and Auckland (1975) identified the most importarit prob-
lems that contributed to the sharp decline of the seeds of these pulses in
the Mediterranean basin and Iraq as well. Some of these problems are :

1. High yielding cultivars have not been developed in most countries, so
farmers still use land-races ** 1i are characterized by low productivity.

2. Cultivation practices have not changed except that farmers have
begun to use fertilizers. ’

3. Diseases continued to devastate the crops periodically.

4. Lack of mechanization has also contributed to low priority assignment
of these crops by farmers.

With the creativity and involvement of ICARDA in the region,
some of the above constraints were solved through the development of
high producing lines which use fertilizer more efficiently and are amena-
ble to mechanical harvesting, Hawtin and Singh (1983) reported that
chickpea had higher poiz:iial for production since it was demonstrated
that yield could be increased up to 100% through the adoption of winter
sowing in the Mediterranean region where the crop is currently spring-
sown. Walker (1992) placed Iraq in the B region (Fig.4), which is char-
acterized by hot summer, and added that a possible solution for chickpea
production was to shift to winter varieties of chickpea as they tolerate
spring frost. Iraqi farmers are used to cultivating spring chickpea as a
solution to dodge Ascochyta blight disease which favors wet and cold
climate. However, such a practice 1s not a reliable one, for if low tem-
perature accompanied with rain extends to April or May, Ascochyta
blight could hurt the crop. Such a case happened in the 1993 season.
Many lines of winter chickpea (ICARDA) were put under field trials and
the most promising ones were released such as line ILC 482, and ILC
3279. Table 1 shows some of these lines characteristics. Although line
I1.C 482 is vulnerable to some races of Ascochyta blight, it was never-
theless released because it had a wide range of climatic adaptation, for it
could be spring or winter sown. Farmers in Iraq adopted this line
because it suited their traditional spring sowing practices. Table 2 shows
yield production of ILC 482 line and the local variety sown in spring
and winter.

213



vic

tB Summer too hot Winter chickpes that

i G Late spring, Winter chickpea if
: ot summer snow adequate
‘D Too wet Disease resistance etc.

. Mean precip > 400mm  Replace fallow

CHICKPEA CLIMATIC CONSTRAINTS

— ~D
[ x\\d_@

POSSIBLE
| SOLUTION
‘A Summer too cold Spring chickpea

B Too little rain Winter chickpea if

CONSTRAINT

with lower T. _base

tolerates spring frost

rainfall variability
not extreme

FIGURE (4] : CHICKPEA CLIMATIC CONSTRAINTS



:I‘ablc (1) Some characteristics of two chickpea winter lines at 5 locations
in Irag 1986-1989.

Characteristics ILC 482 ILC 3279 | L.S.D P< 0.05
days to 50% flowering 135 139 1.3
days to maturity 174.2 178.1 1.5
plant hcight (cm) 50.1 60.0 5.5

first pod height (¢cm) 26 35 5.4
primary branches (no.) 4.3 3.0 0.9
pods / plant (no.) 31 37 4
100-seed weight (gm.) 34.3 29.1 0.9
seed { pad (no.) 1.3 1.7 N.S
seed yield (Kg/ha) 367 308 39

Table (2) Mean yield of the on-farm chickpea trials conducted at 5 loca-
tions in Irag. (1986-1989).

Seed yield Kg/ha
Year ILC 482 Local
Winter Spring_ Winter Spring
1986/87 1468 366 725
1987/88 1899 948 - 860
1988/89 1148 600 350
Mecan 1505 803 - 645

Main Objectives of Chickpea Production in Iraq
1. Expansion in winter chickpea.
2. Shiftting fallow practices to legume cultivation.

Spectfic Objectives of Chickpea Breeding in Iraq
1. High yielding, Ascochyta blight resistant and cold tolerant cultivars.
2. Tall and =rect varieties.

3. Responstve 0 supplementary irrigation.

4. Leaf miner and pod borer resistant.
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Lentil Production in Iraq
As for lentil, a new line from ICARDA (ILL 8) 78S 26002 has
been tested and released. Table 3 shows a comparison in seed yield

between this new line and the local cultivar, as demonstrated in several
fileds at 5 locations.

Table (3) Some characteristics of two lines of lentil of 5 locations in Iraq
1986-1990.

Characteristics ILL 8 Local L.S.D P< (L.0S
days to 50% flowering 148 153 0.5
days to maturity 165.7 171.2 1.9
plant height (cm) 35.7 247 5.7

first pod height (cm) 19.5 8.4 3.0
pods / plant {no.) 533 24.1 6
100-seed weight (gm.) 4.9 2.9 0.2

seed / pod (no.) 1.2 2.0 N.S

seed yield (Kg/ha) 308 238 144

Table (4) The effect of Soft Root Rot. and Dry Root rot. on the yield of
chickpea (AL-Tahb-1988)

Discases No. of |Weightof | Losses inseed [100sced| Lossesin

seed/plant | seed/plant | weight/plant % | weight | seed weight
Soft Root Rot. 8 1.488 94.8 20.4 36.9
Dry Root QoL 22 4.18 85.47 22.61 70.1
Healthy Plant as 96 28.76 - 32.35 -
achek

The Objectives of Lenti] Breeding in Iraq
1. High yielding cultivars.

2. Tall and erect plants.

3. Resistance to Sitona complex.

4. Resistance to Fusarium wilt. 4

5. Resistance to pod dropping and shattering.

6. Drought and cold tolerance.
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The Problem of Mechanical Harvesting:

The problem of harvesting short stature crops is well known. The
way to solve this problem differs from one country to another. More
than one solution of such a problem is feasible depending on growth
habit, availability and cost of labour, and finally seed prices (Fig.5).
Chickpea and lentil land races are short and semi erect or prostrate, and
most of their pods are located at the lower parts of the plant, nearest to
soil surface (Fig.6). And, since these crops are cultivated in wavy and
gravel areas the situation becomes more complicated. Many studies of
mechanical harvesting methods have been conducted in Irag. A team
from the Ministry of Agriculture and the University of Baghdad recom-
mended in 1979 that the best method was to use the combine harvester
with flexible cutter bar. Another team from the AOAD studied the same
problem, on local chickpea and lentil, and recommended using the com-
bine with narrow cutter bar. A similar concluston on both promising
lines of chickpea (IL.C 482} and lentil {ILL &) and their local varieties
was reached by Abbas et al (1986-1988, 1992). Fig.7 shows the eco-
nomic evaluation of these results. The results show that these lines suf-
fered less seed losses compared with local cultivars. These results were
attributed to tallness of stand and height of the first pod.
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Fig. (5) The prices of (Lentil & Chickpea), and Labor cost in Iraq
(1982-1992)
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Biotic Stress
Diseases :
Faba bean

Faba bean in Iraq is attacked by many diseases. The diseases in
the irrigated areas differ from those in the rainfed areas. In the rainfed
areas chocolate spot, (Botrytis fabae Sard), Ascochyta blight (Ascohyta
fabae Speg) and rust diseases are spread out, and the losses due to these
diseases also differ from one area to another and from one season to
another. However there is no data about the crop losses caused by these
diseases in Iraq. In Syria, the percentage of loss is 67% from chocolate
spot, 52% from Ascochyta blight and 40% from rust, (according to
ICARDA data). Iraqi cultivars are known to be highly susceptible to
these diseases. In the irrigated areas the most important disease is Wilt
caused by Fusarium oxysporumn and Fusarium solani f.sp. fabae.
Mosaic diseases cause serious damage to faba bean in Iraq. The viruses
which attack the faba bean in Iraqg are Pea Mosaic virus and Broad Bean
Mottle virus. Aphid faba is the carrier of these virus. Al-Muathidi (1993)
compared three purethroids insecticides, Karate, Danitol and Decis to
control Aphid faba. Results showed that Karate was more effective than
any other insecticide. This study also showed that the Karate insecticide
decreased the attack of virus by approximately 0.1 and increased the
yield crop at a rate of 20.2 g for 100 seed weight.

Chickpea :

Fungal and viral diseases of chickpea in Iraq are very serious.
Yield losses caused by these discases are yet to be quantified. A foliar
disease caused by Ascochyta rabiei is one of the most serious on winter
chickpea in Iraq. In 1987 and 1993 when winter seasons were extended,
the disease distroyed most of the spring chickpea, Al-Talib (1988) found
that soft root caused by (Fusarium Solani) appears with maximum rate
of infection during April and May at 22-27 C". The rate of infection
reached about 14% in Ninava Province while in Duhok Province it
reached about 3% at 18-19 C". The highest infection of dry rot caused
by Rhizoctonia is recorded during May after the flowering period. Stud-
ies showed that infection reached 8% at 27-31 C°. However at lower
temperatures (24-26 C°) the infection came close to 1%. Table 4 shows
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the effect of soft and dry rot disease on seed yield. Phyllosticta blight
(Phyllosticta rabie) is recorded by AL-Baldawi gt al in (1978). A severe
damage (over 30%) was noticed in 1979 during April and May in Sulai-
mania Province.

Lentil

Root rot caused by Rhizoctonia solania was observed in 1993 by
Abbas and Al-Talib in Rabiah region of Ninava Province. Also the crop
was attacked by the pathogen Fusarium gxysporum f.sp. lentil. Erskin
{1985) mentioned that the diseases of lentil are comparatively and pro-
portionally less damaging than the diseases of most other major pulses.
Nematodes are not recorded on food legumes crop in Iraq till now.
Insects and Weeds of Faba Beans, Lentil, and Chickpea in Iraq

Aphids (several aphid species) are considered to be one of the
most injurious insects attacking faba bean in Iraq. In addition to the
damage they cause on yield, they transfer viruses diseases. There are
other insects which cause large damage in the storage of legumes gener-
ally and these are different species of bruchids. The most important
insect which attacks lentil is the Sitona spp. complex. Adults of this
insect feeds on the leaflet and its larva feeds on nodules, which results in
low seed production. Lentil is also attacked by Callosbruchus species
which causes large damage in the storage.

In chickpea the most important insects are leaf miner (Liriomyza
Cicering Rond, and Heliothis Spp. complex. Next in importance is Cal-
losobruchus chinesis).

Weeds are considered a major problem in legume production in
Iraq, especially for winter chickpea, lentil and faba bean, for they cause
losses in yield and difficulties in mechanical harvesting, The most trou-
blesome weeds that accompany legumes fields are Glycyrrhiza glabra ,
Centaurea spp. , Xanthium strumarium, Polygonum aviculare , Arvena
fatua Lolium Spp , Sisymbruim irio , Cephalaria Syriaca , Anagalis
arvensis , Silybum marianum, Ammi majus and Daucus Carota, Alope-
curions sp., Phalavis minor.

Weeds control in chickpea fields is still at the beginning stage
because of lack of weed control research in legume fields, and the lack
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of selective herbicides used for controlling the weeds in food legumes
fields in Iraq.

Abiotic stresses

Drought is the major stress factor in Northern Iraq especially for
the spring planting. The problem is related either to the amount of pre-
cipitation or to the distribution of the precipitation during the growing
season as shown in Fig.8. More than 70% of the rainfall occurs from
November to February. The stress of drought becomes critical during
germination for spring sowing and flowering periods.

Frost tolerance is serious especially for the winter chickpea, lentil
and faba bean cultivars grown at higher elvations.

The problem of salinity is expected to be serious especially in the
new irrigation projects which are deficient in drainage systems such as
in Karkuk and Ninivah Provinces. Using the flood irrigation system will
also increase the salt rate in the soil.

Crop Management Practices
Faba bean

The planting date of winter sowing crops in the rainfed area
depends on the first rainfall, which will encourage weed germination.
Sowing takes place after disking weeds emerge. This practice reduces
weed competition without using herbicides. Planting is usually con-
ducted in November and December. Most farmers delay planting to the
second half of December to avoid the frost damage in the reproductive
stage. AL-Khafaji (1987) as cited by Ali et al (1990) evaluated four
dates of faba bean planting, namely the 1st and 15th in each of October
and November. The results revealed that delayed sowing reduced seed
yield.

Abbas (1989) found that by increasing piant population from 14.3
to 28.1 plants / m’ the seed yield increased from 3.28 to 3.8 tons/ha.
This was due to the increased number of pods per area while number of
pods / plant was decreased.

Farmers in Iraq usually do not fertilize faba bean. An applied
research by Abbas (1989) indicated that using 240 Kg/ha of 27:27 N:P
increased the yield by 634 Kg/ha.
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Chickpea _

Farmers in Iraq are used to growing chickpea in spring to avoid
Ascochyta blight and frost, but at the expense of productivity and plant
height. Spring sowing has an unbuilt element of risk avoidance because
of the short growing season (80-110 days) and planting is taken up only
if there is sufficient rainfall to grow a successful chickpea crop.

Shifting the sowing date of chickpea ILC 482 from spring to win-
ter increased seed yield twice as much (Table 2). In studies related to the
effect of plant population on yield of Jocal spring chickpea and the win-
ter sown chickpea ILC 482, it was found that changing plant population
from 16.6 to S0 plants /m’ increased seed yield by 240 Kg/ha for ILC
482 in comparison with the local spring chickpea (Table 5). The same
study indicated that there was no response to (N) fertilization and Rhizo-
bia inoculation. This was due to the fact that indigenous Rhizobia strains
were originaly present in the field.

Table (5) Effect of plant population (per m®) on seed yield (Kg/ha) of
ILC 482 chickpea at Summeal Agricultural Research Station 1987-1989.

Year Grain Yicld {(Kg/ha)
Plant Population (pcr m®) | 16.6 20 25 33.3 50
1987 1168 D |1240 C [1288 BC 1356 A [1404 A
1988 1092 D |1224 CD [1216 ¢ |1320D {1552 A
1989 512 524 524 532 532
Mean 924D [960CD |1008C |1068D {1164 A

* Mcans with different leters are significantly different at p < 0.05,

Lentil

The optimum sowing date for lentil in Iraq is from mid-October to
the beginning of November. An unpublished study (1989 Annual report
of the State Board of Agricultural Research) showed that seed yield of
lentil grown before November 15 was twice as much as that grown after
the 15th of Dec. Tnals conducted in Ninavah province (AL-Jubburi
1993) compared row spacing of 5, 10, and 15 ¢m and (P) application of

223



0, 40, 80, and 100 Kg P O /ha and found that seed yield was increased
by increasing phosphorus fertilizer and the biological and seed yield
were increased by decreasing row spacings.

The aim of food legumes project

There are more than 500000 hectares of land potentially suitable
for food legumes cultivation in the rainfed area. In addition to that there
are 250000 hestares under supplementary irrigation in frag. But nalf of
this area is cultivated with cereals annualy while most of the second half
is left fallow. The aim is to replace fallow with food legumes. This
replacement will create a new pattern of crop rotation while enhancing
cereal production in the area.
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EFFECT OF SOWING DATES ON FIELD BEANS

(YICJIA FABA L)
CULTIVARS UNDER SUPPLEMENTARY IRRIGATION

K. K. Kasim B. A. Ethawi Z. Abdulyas
IPA Agricultural Research Center

Abstract

Field Experiments were carried out during the period from 1989
/1990 to 1992 /1993 at the Rashidia experimental Research station and
the farm of field crops Department, College of Agriculture and Forestry
at Hamman Al-Alil, to study the effect of five sowing dates between late
september and early December on eight cultivars of fields beans, are
Troy, Gobo, Mindin, Maris Bead, Alfred, Faneta, Banner and (Tigo is
determinate habit) under supplementary irrigation.

Delay in sowing date of all cultivars under study beyond late
November and early sowing date in late September and early October
depressed yield. The optimum sowing date was in late October and early
November. Differences in yield in responce to sowing dates were reflec-
ted particularly in changes in number of pods / plant. The most stable
component of yield througout was number of seeds per pod and the least
stable was number of pods per plant.

Results, showed superiority of Troy and mindin cultivars over the
others in terms of yield and its adaptation to environmental conditions in
the area.

Introduction

Although tield beans (Vicia faba L..) have been grown widely in
Europe for hundred of years, for much of this century they have pro-
gressively decreased in area in relation to cereals. The crop has received
a substantial set-back in many countries, this century with declining
demands for feed for livestock, increasing imports of cheaper proteins,

227



and through competition with more profitable crops such as the produc-
tive semi-dwarf wheats introduced in the 1960, In addition rising labour
costs have also reduced profitability in many parts of the world and have
prompted a need for greater mechanization.

Some interest has been shown in the crop in the past few years
due to the fluctuating prices of protein supplements for animal feed and
in some cases, to the uncertainly of supply. Field beans is a crop that
great deal of interest has been paid to in Sweden (Magyarosi and Sjodin,
1976) and in Canada (Evans,1972) and in other countries during the last
few years.This is mainly due to major increases in the cost of soyabean
meal in the early 1970S. Field beans could well have a promising future.

Iraq 1s one of these countries in introducting this new crop. Iraq
has started extensive work on this new crop since 1988 by IPA Agricul-
tural Research Center, where eight cultivars of field beans were introdu-
ced from England.

The main objectives of this study were to determine the optimum
sowing date,and successful cultivar for field beans,which with other
factors,are responsible for large variations in yield between years and
sites.

Materials and Methods

Field experiments were conducted at the Farm of Field Crops
Department, College of Agriculture and Forestry at HammamaAl-Alil 30
km South-East of Mosul and at Rashidia Experimental Research Station
"5 km" north of Mosul in 1989/1990 growing seasons to study the
effect of five sowing dates, (1) 20 th. September, (2) 10 th. October, (3)
30 th. Qctober, (4) 20 th. November and (5) 10 th. December on growth
and production of eight cultivars of field beans (Vicia faba L.), which
were introduced from England by IPA Agricultural Research Center,
namely Troy, Gobo, Banner, Mindin, Maris Bead, Faneta, Alfred and
Tigo (Tigo is a determinate habit).

Field experiments were carried out at the Rashidia Experimental
Research Station in 1990/1991 and 1991/1992 growing seasons to eva-
luate seven cultivars of field beans, where Banner is omitted. Date of
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sowing was 27 th. October and 4 th. November for 90/91 and 91/92
growing seasons respectively.

Seed propagation was carried out at Mosul Nursery, in 1992/1993
on larger scale of 1500 m” each for the successful cultivars. Troy, Min-
din and Tigo. The seed was seeded on 10 th. November. Randomized
Complete Block Design (R. C. B. D) with three blocks was used.

Each plot consisted of nine rows.Its dimensions 3m width and
4m long. The distance between rows was 30 cm and 10 cm. Within row
spacing. Plots were seeded by hand. The fourty treatments combinations
were arranged in a factorial experiment in a Randomized Complete
Block Design (R. C. B. D) with three blocks.

Table (1) : Amount of rainfall (mm) and its distribution monthly at
Mosul, Hamman Al-Alil and at Rashidia.

Mosul Hamman Al-Alil Rashidia

Months 992/93 989/90 989/90 90/91 1991/92
Oct. - 0.1 259 - 0.1
Nov, 100 109 106 - 35.6
Dee. 115 14 224 - 72.4
Jan, 72 35.6 46.1 - 109
Teb. 93.5 78.2 743 - 145.8

March, 20 56.4 48.9 - 21.5
April 93.5 31.1 30.7 - 31.7
May 113 1.6 4.3 - 49.5
June - - - - 2.5
Total 607 326 358 - 468.15

Rashidia farm soil is sandy loarn with PH = 7.7 and Hamman Al-
Alil is heavy clay with PH=7.9 and Mosul Nursery soil is sandy with
PH=7.7. The experiments were under supplementary irrigation except,
Mosul Nursery was under rainfall only when watered 2-3 times at see-
ding and flowering times.

Weed control was acomplished when needed by hand through the
period from germination up to flowering stage.
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At maturity, ten plant samples were taken randomly and used for
the following measurements:height of plant (¢m.) number of pods/plant,
pod length (cm); number of seeds/pod, weight of 1000 seeds, number
of branches/plant and seed yield (kg/ha). Seed yield was determined by
sampling only the four centre rows. Total harvest of whole area was
done for seed propagation. Plants were harvested when 75% of pods
become black.

Results and Discussion
1. Hanmman Al-Alil location :
1.1 Effect of sowing date :

Date of sowing had a significant effects on heights. of plant in field
beans (Table 2). The tallest plant 106 cm. was recorded with the second
date of sowing and the shortest one 78 cm. with the first date of sowing
(Table 2).Sowing date from October to December showed no significant
difference in pod length except at fourth date of sowing (Table 2) which
significantly differed compared with others. Number of seed per pod,
regardless the significance, showed small differences between sowing
dates (Table 2) as found by (Thompson and Taylor, 1977). Number of
seeds per pod is a genetically character and the environment has a little
effect on it.

Table (2) : Effect of sowing date on Plant height and yield components
on eight cultivars of foield beans (Hammam Al-Alil 1989-1990).

Plant Number  Weight  Number  Number
Sowing Height pod length of seeds/ of 1000 of pods/ of Seed yield
{cm.)  {cm.) pod Seeds plant  branches/ (Kgha)
plant

20th.Sep.  78d 591 331 b 349 b 6.1b 1.3d 2134 b
10thOct. 89b 58a 3.53a 361.a 6.3b 20b  2025h
30th.Oct, 106a 359a 3,16 cd 363 a 804 284a 2538 a
20thNov. 80cd 5.1Db 3.024d 362 a 6.3b 1.6¢ 1730 ¢
10thDec. 85c¢ 57a 3.19bc 355ab 5.9b 14d 1582 ¢
Means followed by the same letter are not significantly different,
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Sowing dates had significant effects on number of 1000 seeds
(Table 2). Where the heaviest seed weight 363 gm was recorded with
the third date of sowing, where as the lightest 349 gm was recorded
with the first date of sowing (Table 2).

Third date of sowing gave more pods plant 8.0, which signifi-
cantly differed from others (Table 2). Last date of sowing gave fewer
pods per plant. Pod number per plant plays a central role in determining
yield as primary components as mentioned by (Kastm 1986, Neal and
Mecvetty, 1984; Pardey, 1981; Foti, 1979).

Third date of sowing significantly gave more branches per plant
2.8 (Table 2) as number of branches per plant are considered as secon-
dary components of field beans yield (Rowlands, 1955).

Seed yield (kg/ha) showed significant ditferences between sow-
ing dates (Table 2), where third date of sowing significantly gave the
highest seed yield of 2538 kg/ha. On the contrary, the last date of
sowing gave the lowest seed yield of 1582 kg/ha. The perecentage
increase of seed yield at third date of sowing over the first date was 19%
and 61% over the last date of sowing. This is largely as would be expec-
ted, since late sowing subjects the crop to unfavourable environmental
conditions; particulary high temperature toward the end of the growing
season which hasten maturity, This usually results fewer pods per plant
and smaller seeds. This is similar to what was found by (Salih, 1983).
On the contrary, early sowing in late September and early October ena-
bles the plants to subject to favourable environmental conditions as mild
temperature and enough soil moisture (from irigation) and hence the
plants flower in late November and early December and then the tempe-
rature drop arouned zero and less in January, which causes flower drop
and damages the plants. This leads to depress seed yield with fewer
pods and shorter plants, as flower and pod abscssion are considered as
one of the most important factors affecting yield of field beans (Vicia
faba L.} which is mainly governed by the number of flowers which
develop into pods and reach maturity (Kambal, 1969 a; Smith, 1982;
EL-Fouly. 1982; Tamaki and Naka, 1972). Yield per unit area is the
product of several components, namely, number of plant per unit area,



number of pods per plant, number of seeds per pod and seed weight
(Thompson and Taylor, 1977; Kambal, 1969 b; Magyarosi and Sjodin,
1976). '

1.2 : Comparison between cultivars :

Tigo cultivar which is a determinate growth gave the shortest plant
51 cm. Whereas Banner gave the tallest one 99.cm. (Table 3). There is
no problem in harvesting of field beans, where the same combine for
cereal used with special care should be taken in setting concaves and
adjusting drum and forword speeds.

Pod length and number of seeds per pod showed some differences
between field beans cultivars (Table 3).Tigo cultivar gave the heaviest
1000 seed weight 403 gm. and more branches per plant 3.3. whereas
Maris Bead cultivar gave the lightest 1000 seed weight 301 gm
(Table 3). ‘

Table (3) : Mean valuse of hight of plant, yield and its components of
" eight cultivars of field beans at Hammam Al-Alil during 1989 / 90 grow-
ing season.
Height Pod number Weightof Number Numberof Seed
Cultivars Plant of length of seeds/ 1000 seeds of pods/ branches/  Yield
{tm.) (cm.) Pod (gmm) Plant Plant  (Kg/ha)

Troy 824 58ab 345ab 387ab 79ab ldcd 2493 Db
Tigo 51¢  58ab 296e 403 a 83a 3.3a 2381 b
Gobo 97ab  61a 344ab 390 a 79b ld4cd 27522
mindin 9bc  55c¢ 3.03de 3324 68c¢ 1.5¢ 1627 ¢
Faneta 96ab 56bc 3.06de 351c 74 ¢ 1.2d 2131t¢ .
Alfred 97ab  S.6bc 328 he 312e 36d ldcd 1408 F
MarisBead 91¢ 54¢ 351a 0le 7.5 be 2.0b 1902 d
Banner 99 a 54¢ 322cd 3800 32d 22 b 1318 F

Means each character followed by the same letter are not significantly different

Table 3 showed significant differences in seed yield between culti-
var significantly outyielded over the other cultivars, which was 2752
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kg/ha, whereas Banner cultivar gave 1318 kg/ha. The perecentage
increases-of Gobo cultivar over Banner was 109% and 16% over Tigo
cultivar. Troy came the second in order in seed yield which was 2493

kg/ha.

2. Rashidia location :
2.1 Effect of sowing dates :

There were significant differences in height of plant between
sowing dates (Table 4). Second date of sowing significantly surpassed
over the other date of sowing. It was 33 cm. taller than the first date of
sowing and 77 cm. over the last date of sowing. Regardless the signifi-
cant effect, pod length, number of seeds per pod and somewhat weight
of 1000 seeds showed small differences between sowing date and did
not follow similar trend (Table 4). However, third date of sowing gave
more pods per plant {16 pods) compared with the last date of sowing (7
pods). Generally, number of branches per plant decreased with a delay
in sowing dates.

Table (4) : Effect of date of sowing on height of plant and yield and its
compontents on height cultivars of field beans at Rashidia during 1989 /
1990 growing seasons.

Number Weight Number Number
Datcs of Height of podlength of Seeds/ of 1000 of pods/ of Sced yield
Sowing Plant (cm.}) (cm.) Pod Seeds Plant  branches  (Kg/ha)
Plant

20th.Sep.  87d 46b 354b  363a 1194 23a 2668 d
10th.Oct. 119 2a 6.1a 356b 366a 149D 24a 3828ab
3h.Oct. 110D 58b 356b 355b  157a 19bc  3945a
20th.Nov. 93¢ 58a 397a  350b  127¢  22ab 36200
10th.Dec. 93¢ 6.0a 345b 352b 74de 1.7¢ 2815¢
Means followed by the same Ictter are not significantdly different,

Third date of sowing significantly outyielded over the other
sowing. This superiority of seed yield is accompanied by more pods
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per plant (Table 4). The perecentage increases of third date sowing was
48% over the first date of sowing and was 40% over the last date of
sowing.

2.2 Comparison between cultivars :

Gobo, Mindin, Faneta and Banner cultivars showed no signiticant
difference in height of plant (Table 5). on average, 122 ¢cm. whereas
Tigo cultivar gave the shortest one 56 cm, pod length showed small dif-
ferences between cultivars (Table 5). More seeds per pod was recorded
4.15 with Banner cultivar and fewer seeds per pod 2.94 was recorded
with Tigo cultivar. weight of 1000 seeds of Troy cultivar showed signi-
ficant increases over the other cultivars. Alfred cultivar was inferior in-
weight of 1000 seeds to the others.

Table (5) : Mean values of height of Plant, Yield and its components of
eight cultivars of yield beans at Rashidia during 1989/90 growing sea-
son ., )

Pod Number Weight of Number Number of  Seed
Height of lenglth  of seeds/ 1000 seeds of pods/  branches/  yield

Cultivars Plant (cm.} (cm.) pod {gm) Plant Plant (Kg/ha)
Troy 81lc 58ab 3.45b 425a 149b 20bc  3789bc
Tigo 56d 57ab 294¢ 370 b 98¢ 30a 1880 d
Gobo® 120 a 60a 36a 356¢ 183 a 2.0bc  .4500 a
Mindin 120 a 56b 367D 357¢ 141 be 16¢ 4028 b
Fancto 1252 57b 368D 351¢ 13.5¢cd 18¢ 3514 ¢
Alfred 82¢ 54b 344%b 3llc 11.8d l6¢ 3668 ¢
MansBead 101 b 55b 3640 320d  13.7cd 24b 3684 ¢
Banner 122 a 56b 4.15a 367 b 43¢ 24b 1939d

Means for each characier followed by the same lctter are not significantly different.

Gobo cultivar was significantly superior in seed yield to the other
cultivars (Table 5) whereas Tigo and Banner cultivars were significantly
inferior in seed yield to the other cultivars. The perecentage increases of
Gobo over Tigo and Banner were 139% and 132% respectively. These
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increases in seed yield were due mainly to number of pods per plant
rather than seed weight or number of seeds per pod (Table 5).

3. Comparison between cultivars in 1990/91 and 1991/92 Growing
seasons at Rashidia :

The results in Table 5 showed significant differences in height
of plant, weight of 1000 seeds, number of pods per plant and seed
vield (kg/ha) in 90/91 and 91/92.1n 90/91 growing season, Gobo, Min-
din and Faneta cultivars were significantly outyielded over the other
cultivars, but Troy and Tigo came the second in order, where there was
no significant difference (Table 5), In 91 / 92 cultivars of Gobo, and
Faneta, which were surpassed for the last two years. But in 91 /92 seed
yield of these two cultivars depressed drastically. This is due mainly to
lower temperature, which had a great effect. Troy, Mindin and Tigo cul-
tivars were significantly superior in seed yield to the others.

4. Seed propagation :

Troy, Tigo and Mindin cultivars were cultivated on larger scale for
seed propagation as successful cultivars in 92/93 growing season, but
due to the continuity of rainfall in April and May (Table 1). Tigo cultivar
were severely attacked by chocolate spot. Seed yield of the cultivars are,
Troy 3460 kg/ha.

Mindin 2124 kg/ha
Tigo 568 kg/ha

Consequently, from the previous results cultivars of Troy and
Mindin are recommended as successful cultivars for the area (Table 6).
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Table (6) : Mean Valuse of height of Plant, Yield and its components at Rashidia during 1990 /91 and 1991/

92 growing seasons.

Rashidia Rashidi

1990/1991 1991/1992

Height | weight of Number of | Seced yield Height weight of Number of | Seed yicld
Cultivars | of Plant | 1000 Sceds pods/plant (Kg/ha) of plant (cm) 1000 Sedds pods/Plant (Kg/ha)
(cm.)

Troy 107 b 422 a 94 f 3272 b 111 b 395a 13 a 4128 a
Tigo T3¢ 421 a 1206 d 3400b 69 ¢ 393a 1lc 3894 a
Gobo 128 a 392 152¢ 4200 a 124 a 383 a 8d 2116 b
Mindin 110 b 372¢ 16.8 a 4200 a 127 a 361 b 12 b 3876 a
Faneta 126 a 391 b 155b 4000 a 127 a 384 a 6.7¢ 1826 be
Alefred 98 b 385 be 122¢ 2280 ¢ 128 a 364 b 63¢ 1640 ¢
MarisBead | 104 b 326d 061 3164 b 127 a 313¢ 67¢ 1652¢

Mean for each character followed by the same letter are not significant - .
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EFFECT OF DATE OF PLANTING ON YIELD OF
DIFFERENT VARIETIES OF FIELD BEAN GROWING IN
RICE FIELDS

Mohamed A.Hussain Isam H.Najar
IPA Agricultural Research Centre
P.O. Box 39094, Baghdad, Iraq

Abstract

The study was conducted in Mishkab Rice Research Station, Najaf,
Iraq. For the seasons 1991-1992, 1992-1993, A split plot arrangement
in a complete rendomized block design, with three replications was
used. The main plot was planting date (Nov.1st., Nov.15th and
December 1st.) The sub-plot treatments were eight cultivars namely :
Alfred, Gobo, Bellequina, Tigo, Mindin, Fanata, Troy and Maris bead.

Results in the first season showed that cultivars Mindin, Maris bead
and Troy have surpassed all others in their yield as they averaged 488,
486 and 469 Kg/donum, respectively.

However, in the second season cultivar Troy gave yields 1030, 862
and 665 Kg/d . In the first, second and third dates of planting, followe.d..
by Maris bead as it averaged 831, 835 and 530 Kg/d.

In conclusion, Troy is considered as the best cultivar compared to
others for its higher yield and general agronomic performance. And the
best date of planning is between 1st to 15th of Nov. '
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THE EFFECT OF PLANT GROWTH
REGULATORS CULTAR (PP333) AND CYCOCEL
{CCC) ON GROWTH AND YIELD OF BROAD BEAN

(YICIA FABA L.).

Hatim J. Attiya Khdayer A.Jaddoa
Field Crops., College Of Agric., Baghdad Univ.

Abstract

A field study was conducted at the experimental farm, College of
Agriculture, Abu-ghraib during 1990-1991, 19991-1992 seasons.

The aim was to investigate the effect of cultar (PP333) at the rate
of 1 kg/ha and Cycocel at a rate of 2.5 litres/ha on yield and yield com-
ponents of two broad bean cultivars Local and Aguadulge.

The results showed that Cultar reduced stem height of two culti-
vars. Cycocel did not affect stem height of local cultivar while reduced it
for Aguadulge in 1991-1992 season only. Seed yield was increased by
50% after application of Cultar and Cycocel for local cultivar. However,
seed yield of Aguadulge was not affected by the application of both
growth retardants.

252



Gl gl g el Bl 30 ol sty Tl Wb ool N il e gt e -
b ,,.g um DG polazad e (ol gotase aal) Colipmad! 1405 B e ol
Al e o SW e o 1Y) 5y Rl s e Latl sl ol

Rt L2 ey Ll sl Ly Giind ] ol 3 ofy WS . (Lobb, 1958)

A L by U Gyl o ul_,..ri,a il ol od Lo pUMI 3

ol Al Lo 5, e Yy . (growth faCtOrs) il Joolpe Liany L,.Il Ll

Ll 5 s A5 Ladall L_,S.JI aalys e Lt Julyadl Jany i oV

o 2l el ol u,os-' of G gab andes dasindy JuJt ok P opr el

a,.. RS HFRR VO QCIE RPNy | s [ S0rs: WP S PN [ gy O e o'
inwi(pH)yu@mwd,@iﬂouu& L.uJi

‘_J.r. Sl ol WS L il alelis o elly osddl JI P WS Blall L 281 4

W A (Rashld gt al, 1987)cy Sty sphdlly ._..Lul pred St a8 ul._.f
Mlu:ﬁ‘n»J;au-Ju_juioﬁ:bM1L_,.SJ}‘,;_,..\a-l_,.cul&uJ,u ;G

doe j Aol ik e s G b o oy p oAl D L s s L

oo a¥y Dyaiall LS medlald (s 5T L iy ooy okl o Tyloniad (et

&) pdadain o s g gy bl i) JEL] Gt
JJLu:.U

1- Brockwell, J. 1962, Studies on seed pelleting as an aid to legume
seed inculation. 1. Coating materials, adhesives and methods of
inoculation. Australian J.Agric. Res., 13: 638-649.

2- Brockwell, 1., Bergrsen, F.J. and Hely, F.W. 1958. An ecological
approach to problems of failure of subterramnean clover seed inoc-
ulation in New South Wales. Proc. Aust. Agrostol. Conf. 1: 43/1-
34/10.

3- Burton, J.C. 1975. Methods of inoculating seeds and their effect on
survival of rhizobia. In: Symbiotic nitrogen fixation in plants (ed.)
P.S. Nutman, IBP Vol.17, Cambridge Univ. Press, U.K,,
pp.175-189.

4- Lobb, W.R. 1958. Seed pelleting. N.Z.J. Agric., 96: 556.

5- Tashid, N.M.A., Dhansoon, A.K. and Kassil, S.M. 1987. Use of
phosphgypsum as a soluble calcium source for increasing urea
efficiency in a calcarious soil. J.Agric. Water Res.,6(1):23-41.

6- Vincent, J.M. 1970. A manual for the practical study of the rootno-
dule bacteria. IBP, Handbook No.15. Blackwell Sci. Publica-
tions, Oxford and Edinbirgh.

253



hdad! aly cobipiadt bdd (1) cidiadl OVl Upans e ¥t il @ (£) dpin
Lo o gy A+ g T 0] abng Byl i gil] uet] (D) 5

siall sae VR FI4 TIPSR R NITRSH

FUPNER Sl g4 L_,lS.!I Ll
widad | |..\JI & cobm Lda (a)

** 2P112 P112 P112 3+ 2P112
(¢} (V0P (Y, ) (1,V1)
Pol2 P11t P111 PIT1
(\\o) (\rary) (Yo ..} (1)
2PN ** 2P12 *2P112 2p2N
{(v.7) (Y, (Y¥ any) ()

o sl it | (D)

** 2P212 *# 2P212 % 2p212 = 2P112
{(ver) AYARL) {(Y3_AYY) (\vr.)
P2i2 P212 pP212 P212
(ve (VL,PYY) (v, ) {(V,080)

21 P21l P211 Poll
{Vvo) (v-4.4) {Y¥,81V) {V,0A)

O e sy il e 3] G

BT T S S s @l i 7
8 1 ol **

Sleo 2ty Ol lzzlyl
S Sy ] vt 5 ol s g i) il Ll e Tl s -
..L” s varqu hds _,| "’;LL.,IJI,J....LL Aol Syl e u! W}l LS LL)J)

cJJ:J!A.JaAJ%,JbuY|J,¢U1U»J.-J M’

ans (l()l?d) JJ)L..JI u-‘ uLaS,..fl ;,,...LS (CC169) 4-31.-..‘1 of c.;L...Jl '._..n_a.,I -Y
quJ_.Jiu_,_,.EJEQJ aa sl .«.J)L. si (CCl()Q) AD\._..H ol PR RRVYR n-\.a.f

-3

u.a.);,—.-u guJ‘)L..J! L_L‘TQL'L..L: {u-J.u u_gi) ,dl..ﬂ‘}&.‘_‘



el L3 Slial! e Giially il oy o ladl oVolae G 1 (F) Jyir

EvTL o A =TT FHE AR IO
ol [ yik] ol o) inms ) iadl W
(Gl 2le {uaeai /o) Aalal!
(el dag o) piladdt ot 52
Aol YA A . TA A 1| YA
Avl aa [ yr ] ovo v | v, Yoy v oy L) PLID
*\rﬁrrr *a)»\. : =kv‘,'tw
Vo fave [ Yy vy, YELvAY [ NAYYY [ar. ey vAe ] 2PTT
*\\Jrrr "\ ey *a;\rr
YY o Le | YE | oY ALE L [VA e POV YL | e | 2P
*wJ... *sz.. :FaJr..
AY LAY | ove YO oWl YL [ Yy, e vy e P21
*\.J-... *\\,zw *Ajr..
\FAE L ¥ A I o o Neut L [ YN N RAL Vel ing | P2I2
“veeeel v | Taaay
Vol oay v oave oy, Dyaary e [h e e e 2P211
*o)mr *r;\.. *1J\rr |
VY| VA LY | YRARED ey | s ,Ny AL VAN | LeAe | 2P212
v e [ Taaay
g 34 S
LY LA Y,EVA Ny .,-0=P
*vij\
£ AN
IAAY) *r‘,raz YN ,-\=P

Aol oy Bl Sy s 2] SN 20T 3 i pon el 2t g g e 2

255




R O, PO
oy gl s N Sl G UL Olie S & pine Sy 5 poe L2y _
a39all g Slall a8 P I ki) U bt il Y ks gilcadl adn s el

LY o)

Lyl ol ol e didisdl ¥l 36 : (Y) Jpas

o Sl FHETERTEER

b jda) s it Lyak! 150
[HHAE N {pamel /i) abadt

(Rl dmy oy} pibed] 303
‘A 1. YA A. . YA
Yoy ey oy NS T YA & SR G L ¥ Polo
\Y, . AL YRR B S T R17 AU L L VAR 7 S R & I Pllo
VELEYY | ALY ey YAy, e P2lo
D gaiae G 81

Y Aoy SYEN ., 0mP
£A-L LYY V=P

Al b DU e T M g1 0055 B3

. b dylially golladl o Jolucll b

i o bl Ve i o i) et lal) e L2 S0 Si O Lake 3y
P slaze] 7 Gpal! Slinall o LU calall Jil e G pasll o idy (F )
vid s s (Rl s gy A YT LA b Rally ¥ L Y L dyladl g 2
kil s Lol ! poledt e () JoY) Repndl il o (£ Jyun) pi parae o
il ks ot il e (D) L5 depanlly (ciind] ol o corlipmid) Lo
e gl pa IS 31, 55 28 Aalall @ prel Tt ldn e pis ey (b it k)
o STl L i e (2P212) 5 (2P 12) cbaladl @ prel ol Vasy o S 0
IS Aol s Ry il Sl 0 o il L ctlaladl ots oy Tilas] Uy 5 5y
o)) St il @iy (2-Way ANOVA) el 3! plisanly J31 canld ! i L
FESUA [ PR BR AT A IES TR 1) JET S CERRVERS Y JCH P01 PR CPR P
A A IS ade L ST ol it e UL ed s Sl iy Sl A 58
NEEI S S TRCRAPOIC I TR VIUR U0 QRN i/ [FYUUipe T3] JUNIN Py &2 1P

Y L) Sl Bake 5y pay

256



olad aol WY e Tl Spi] WUy el e Ty A L VL YA ey ol

LN LU 5l 55 b o5 - TN SL2illy [ Se S ey ALlS UL e J ]

RECEIW PN Uty k_;,u Cor 2N oSy A3l sue o s AU ppn JSI Walyaoay Ly paih!
Agamel) 50 8 e Wit byl 5 bl Y

sy gl
pilall Sl 3l

il pomr b Tl S35 ] @b Pt sl I BT () Jpud ) oo sy
Cor B U8 25T O (CCT1O9) D 5] sy dmdildl ok LI D, Tyl 250
S iy ey A G SO e ey DT RS UN g5 o Y el SLLI e
Lyl 5T cols ,s LM aidl s ol o ot Al e azd I gt | inmy 21
Taie gl e 2l 43 D] L2 UL G, e (1012a) v

ATl Oleall e w il 26 (V) s

Adall sae o Pl gyl FHFAENITRE]
azol 2, o/ ) s 2l L) W
(Lits 35t {passl /) Lalalt

(el dng ) g3ladl o133

Al Y| YA A 1. YA A 1. YA
Ao| o | Ao JAY AW A Y (N v eyl | Polo
YEL OV L VA [V 0y [ Yy, fav, o | v eA |V LevA | ve { Polo ]
* * *
Ayaa | VoA LYY

VYO NE L YA IAYVAY ENALE. VAL | vt |y YAe | YV Polo 2

- * *
LA RN Y- 55 S I AN

D gpaa 5 L

Lo,EA4 Y,r.a AVF . ye0=P

Yo LitL o ,EAA TAY =P

.-'Ln.i.lll,,.i.,i.n.iﬂlobL;Mgk._?,,;_UgISJIJ,:_,Jng,iJI;,,:.,_a-V:JL, l;..ﬂl\;’{-l;;_‘.?J_’;:;!ﬁi,J

257



sl & Lzl LW cdagaa] L(Brockwell 1962) Lol BT
Luu,.._.lm..;:.,m R un..,,_.u,:,.mu.u,,uui., ,L..:U.,... S pte

NURTICESONRY

s 4S5 gl.n...i.....xwwk...__db L;..L;,L.muu,b_&@b.u;wii
N Sl el el ey Al O ally J il L) g (oY) o
el Sa
uualrulc..uu,_qlw,g,uﬂ,ul,.&wy Slotl i s s JERTRIRN
..\,.J.:_.._u_n,_,,,u,.yu.,.bf L] iy - (i 314 CHUJESE S NP
e T e (Gl NSRS e o e Pl s gl
e\ LI )Ua.xl_.u..u\‘

nG 3y ] m_.m_.n,..w Lf r,..,uL.LL, o\t e ......u.....| : gl £
Jis (Rhizobium melllotl) Laard] tadadl LS oa (1012 a)) (CC169)
do:_,.pu..bul..l plae ((,amcr) Jolbe e b IS a5 gtz
RPRL EIPRLY, L A e TEU AJ..-L-.- {\ry ,__,J-G Ll st ._n)l.-L..ll
Al b (12) 5 (CCEE9) el gl (1) 1 zends 13y (I0) o il
o il (P o Gidis gyas (PO) oo il g ilpiace &y (1012 a)
Bl b gr gt ]G] sl gty il (P2) indt o] o iy
+ onie; Cia (zp) y .»l, ik, i (P) u, ENTCERR

kil C.,n..n 12, b

,.,.Lc Cetis o, U.u,” ..u_,,l!,fmb s.J-IJ_,»WA....La«L..SJH,;-JU-I bl s 5
:uwwuuluuw,,ygwm@,t_uimh&.z.:....d,w..b ()
w;ﬂraMYa:ug{,nJlb..aﬂu.n(fm ITIE VAL ul.s‘_;yu“’.abd‘,la.:t_d_”
=u)1114....5~.......a- dald 11 e wwwﬂiuu;;uuw e 8 g g
ein JS o e ZOAY XYY D] LR a B i Rile] pllial Tkl RN
sy dmill] i Mlﬂutm%pu kil Ldae Ul C..A.LJI kel ek
ED I | S I NP FE [ F P ST+ 1 S W FORNRE 1 I BT YO cidistl 7l
C_.an Dt YTl anly 5 ttlal] 53ha e Al By il e sl
Ml.;uh,‘_m,a.\..dd,_ﬁscwu uJ.-_JI.;L:?J...;--,LJa-[..,g“_.JI
...:.)_, e/l Vo I SLoY dny i g M‘il/g..\.- Yo Jaas il Ce
u.....al_,l..foul«...sa LS aad! « TIPSR PN Sl At 15 Lilite oY1
A Ut Ll oms ama¥/ e Yo Jansts s g il o J Ldie Yyl
Ol SR 5 Lalan JS me 1 S0 M Al 3l 3 BT s 5L AL el

258



o) Whiaa s Ldiadl LKl doilk] pddl ki
$rSl) pailal) Cdl Sl Lzl

gy pgti Jual
Ll &y d) Lataft 2l

Lo

PR IERMEPETR Y s.i.ia,dl'...dlc. LTI T [ Y F Ul ] e bl o
Rl e (10122) 5 (CCL69) tnathd! gy doilll o] 5 pdd nibie 0308 {iiizen
Llrena] i e ol e JS 00 e G azl) w3y (Rhizobium meliloti) Laial
o il ol M,Y;»\,@myuulugﬁglwqmum
Ilags Lt pall JolSUT ot iy elliy pinay Jpmin o) e 608 2Ky ol
SN e il il sl L) Tikis ey Bnide i i Cordbzad . oL, S
UL G el o5 ol il odn e JS s el e e AL 0V YA ey el O 2
RSy AT 1,00 S sae WISy ey ) e S a4l L W UL
CAdll] UL 5 ol g g 2

Oliall par g 1 ynde 335 J,:a, o ol Al e bl o] itedlt & gl
de Lol Bl e Gl 2 cididly el e gy o el 518y Ly ol 251
il ok e gl e Oty iy (g oSt gl 3 (10122) Il lasea
b Lanadad! Lokl L aSIl dildl b )0l ciekis i g U . Rasinedd
UL Llnnaf o 5 peal Il 591 00 Giid! L) e colipaidl s il
s il ol ol Lis Lals] e Ll aSmil eS| bl Ldaad o
: RPN

Ladll
SN Ao pp P il Bas 3 2 Lt L3S U e LS 32 3pmy
o=d (Vincent 1970) Joadl oy LSl o eitbazlt 200 rL._.iJ'qu.:SbLs
bl | o i g i oy WS 3 I ilnd ey il S of Gyt
e oS UG W L G b il W T a5 05 A Kt el e
oS8 (A Jlagdl gl (Brockwell ef al 1958) (oSl ol dnkas oo gl 5ok
o LRI 530y e il s (g a8 P s o ST e e ik o pab of
p W : bt n SISl pd! by 30,01 adn ity . i alyr Lgzel,;
pisid fo 4 (Burton, 1975) Laaldl o2l jan o eI Sl 8 Crsinzd
CURTRCTT PEIOW E R JENVOAPE JUOC-X RPN ERESINN 3 PO R0 SV | IR DAV |

[~
i
NS



ALFALFA SEED PELLETING AS AN AID
INOCULATION WITH NODULE BACTERIA

Amal N. Yousef
State Board for Agricultural Research, Abu-Ghraib

Abstract

Under bacteriological controlled conditions, the effect of alfalfa
(Medicago sativa) seed Pellting, as an aid to inoculation with Rizobium
mililoti were studied in a pot (sand culture) experiment using a comple-
tely randomize design. Two pelleting materials were used. (1) phospho-
gypsum and (2) bentonite, supplemented with dried blood, were applied
in a single or double coating layers. Inoculation was done by throughly
mixing the seeds, previously moistended with 20% (w/v) arabic gum
solution, with broth culture of strains cc169 or 1012a of R. meliloti
uninoculated-unpelleted seeds were used as control sampling was done
after 28, 60 and 80 days from sowing. At each sampling, foliage dry
weight, nitrogen content, fixed nitrogen and number of nodules were
recorded. Inoculation with any of the two strains obviously increased
the examined plant criteria. Pelleting-inoculation interaction showed
more improvement in these criteria mainly in strain 1012a double coating
treatments. It is concluded that pelleting of nodule bacteria with gither
phosphogypsum or bentonite supplemented, with dried blood would
benefit nodulation and subsequently nitrogen fixation and plant growth.
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FOOD LEGUME PRODUCTION IN IRAQ: CURRENT
STATUS AND OBJECTIVE

Awad Issa Abbas
IPA Agricultural Research Center

Abstract:

Data of Central Statistical Organization indicated a high decline in
the cultivated area and total production of puilses in Iraq. New, high
yielding and Ascochyta blight resistant lines of chickpea (ILC 482 and
ILC 3279) and one line of lentil {ILL 8) were introduced from ICARDA
and released. Many studies were conducted on mechanical harvesting
methods in Iraq, most of which recommended using the mower in the
small areas at physiological maturity stage and the combine with narrow
cutter bar at perfect maturity stage.

Ascochyta blight, Wilt and Rust are the main diseases which
attack food legumes in Irag while several Aphid species, Sitona spp.,
leaf miner, Heliothis spp. and different species of Bruchids are the most
important insects which attack these crops. Drought, heat and frost are
the main abiotic stresses facing food legumes production in the rainfed
area of Iraq. Researches in crop management were carried out and the
results are discussed in this paper.

Introduction

Food legumes or pulses are important for human and animal nutri-
tion. Faba bean, chickpea and lentil are the most cultivated pulses in the
rainfed area of Irag (> = 320 mm. annual rain fall). Genetic resources
studies indicated that Iraq, Syria, and Palestine are the designated centre
of origin for these crops, which are potentially important both as cash
crops and in crop rotations. Data of the Central Statistical Organization
of Iraq indicated that there was a sharp decline in the total area allocared
for the production of these crops during the last few years, (Fig.1). This
stitnation was attributed to the decline in seed production of these crops
(Fig.2). Consequently, a gap emerged between production and con-
sumption (Fig.3).
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Constraints and Solutions

Singh and Auckland (1975) identified the most importarit prob-
lems that contributed to the sharp decline of the seeds of these pulses in
the Mediterranean basin and Iraq as well. Some of these problems are :

1. High yielding cultivars have not been developed in most countries, so
farmers still use land-races ** 1i are characterized by low productivity.

2. Cultivation practices have not changed except that farmers have
begun to use fertilizers. ’

3. Diseases continued to devastate the crops periodically.

4. Lack of mechanization has also contributed to low priority assignment
of these crops by farmers.

With the creativity and involvement of ICARDA in the region,
some of the above constraints were solved through the development of
high producing lines which use fertilizer more efficiently and are amena-
ble to mechanical harvesting, Hawtin and Singh (1983) reported that
chickpea had higher poiz:iial for production since it was demonstrated
that yield could be increased up to 100% through the adoption of winter
sowing in the Mediterranean region where the crop is currently spring-
sown. Walker (1992) placed Iraq in the B region (Fig.4), which is char-
acterized by hot summer, and added that a possible solution for chickpea
production was to shift to winter varieties of chickpea as they tolerate
spring frost. Iraqi farmers are used to cultivating spring chickpea as a
solution to dodge Ascochyta blight disease which favors wet and cold
climate. However, such a practice 1s not a reliable one, for if low tem-
perature accompanied with rain extends to April or May, Ascochyta
blight could hurt the crop. Such a case happened in the 1993 season.
Many lines of winter chickpea (ICARDA) were put under field trials and
the most promising ones were released such as line ILC 482, and ILC
3279. Table 1 shows some of these lines characteristics. Although line
I1.C 482 is vulnerable to some races of Ascochyta blight, it was never-
theless released because it had a wide range of climatic adaptation, for it
could be spring or winter sown. Farmers in Iraq adopted this line
because it suited their traditional spring sowing practices. Table 2 shows
yield production of ILC 482 line and the local variety sown in spring
and winter.
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:I‘ablc (1) Some characteristics of two chickpea winter lines at 5 locations
in Irag 1986-1989.

Characteristics ILC 482 ILC 3279 | L.S.D P< 0.05
days to 50% flowering 135 139 1.3
days to maturity 174.2 178.1 1.5
plant hcight (cm) 50.1 60.0 5.5

first pod height (¢cm) 26 35 5.4
primary branches (no.) 4.3 3.0 0.9
pods / plant (no.) 31 37 4
100-seed weight (gm.) 34.3 29.1 0.9
seed { pad (no.) 1.3 1.7 N.S
seed yield (Kg/ha) 367 308 39

Table (2) Mean yield of the on-farm chickpea trials conducted at 5 loca-
tions in Irag. (1986-1989).

Seed yield Kg/ha
Year ILC 482 Local
Winter Spring_ Winter Spring
1986/87 1468 366 725
1987/88 1899 948 - 860
1988/89 1148 600 350
Mecan 1505 803 - 645

Main Objectives of Chickpea Production in Iraq
1. Expansion in winter chickpea.
2. Shiftting fallow practices to legume cultivation.

Spectfic Objectives of Chickpea Breeding in Iraq
1. High yielding, Ascochyta blight resistant and cold tolerant cultivars.
2. Tall and =rect varieties.

3. Responstve 0 supplementary irrigation.

4. Leaf miner and pod borer resistant.
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Lentil Production in Iraq
As for lentil, a new line from ICARDA (ILL 8) 78S 26002 has
been tested and released. Table 3 shows a comparison in seed yield

between this new line and the local cultivar, as demonstrated in several
fileds at 5 locations.

Table (3) Some characteristics of two lines of lentil of 5 locations in Iraq
1986-1990.

Characteristics ILL 8 Local L.S.D P< (L.0S
days to 50% flowering 148 153 0.5
days to maturity 165.7 171.2 1.9
plant height (cm) 35.7 247 5.7

first pod height (cm) 19.5 8.4 3.0
pods / plant {no.) 533 24.1 6
100-seed weight (gm.) 4.9 2.9 0.2

seed / pod (no.) 1.2 2.0 N.S

seed yield (Kg/ha) 308 238 144

Table (4) The effect of Soft Root Rot. and Dry Root rot. on the yield of
chickpea (AL-Tahb-1988)

Discases No. of |Weightof | Losses inseed [100sced| Lossesin

seed/plant | seed/plant | weight/plant % | weight | seed weight
Soft Root Rot. 8 1.488 94.8 20.4 36.9
Dry Root QoL 22 4.18 85.47 22.61 70.1
Healthy Plant as 96 28.76 - 32.35 -
achek

The Objectives of Lenti] Breeding in Iraq
1. High yielding cultivars.

2. Tall and erect plants.

3. Resistance to Sitona complex.

4. Resistance to Fusarium wilt. 4

5. Resistance to pod dropping and shattering.

6. Drought and cold tolerance.
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The Problem of Mechanical Harvesting:

The problem of harvesting short stature crops is well known. The
way to solve this problem differs from one country to another. More
than one solution of such a problem is feasible depending on growth
habit, availability and cost of labour, and finally seed prices (Fig.5).
Chickpea and lentil land races are short and semi erect or prostrate, and
most of their pods are located at the lower parts of the plant, nearest to
soil surface (Fig.6). And, since these crops are cultivated in wavy and
gravel areas the situation becomes more complicated. Many studies of
mechanical harvesting methods have been conducted in Irag. A team
from the Ministry of Agriculture and the University of Baghdad recom-
mended in 1979 that the best method was to use the combine harvester
with flexible cutter bar. Another team from the AOAD studied the same
problem, on local chickpea and lentil, and recommended using the com-
bine with narrow cutter bar. A similar concluston on both promising
lines of chickpea (IL.C 482} and lentil {ILL &) and their local varieties
was reached by Abbas et al (1986-1988, 1992). Fig.7 shows the eco-
nomic evaluation of these results. The results show that these lines suf-
fered less seed losses compared with local cultivars. These results were
attributed to tallness of stand and height of the first pod.
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Biotic Stress
Diseases :
Faba bean

Faba bean in Iraq is attacked by many diseases. The diseases in
the irrigated areas differ from those in the rainfed areas. In the rainfed
areas chocolate spot, (Botrytis fabae Sard), Ascochyta blight (Ascohyta
fabae Speg) and rust diseases are spread out, and the losses due to these
diseases also differ from one area to another and from one season to
another. However there is no data about the crop losses caused by these
diseases in Iraq. In Syria, the percentage of loss is 67% from chocolate
spot, 52% from Ascochyta blight and 40% from rust, (according to
ICARDA data). Iraqi cultivars are known to be highly susceptible to
these diseases. In the irrigated areas the most important disease is Wilt
caused by Fusarium oxysporumn and Fusarium solani f.sp. fabae.
Mosaic diseases cause serious damage to faba bean in Iraq. The viruses
which attack the faba bean in Iraqg are Pea Mosaic virus and Broad Bean
Mottle virus. Aphid faba is the carrier of these virus. Al-Muathidi (1993)
compared three purethroids insecticides, Karate, Danitol and Decis to
control Aphid faba. Results showed that Karate was more effective than
any other insecticide. This study also showed that the Karate insecticide
decreased the attack of virus by approximately 0.1 and increased the
yield crop at a rate of 20.2 g for 100 seed weight.

Chickpea :

Fungal and viral diseases of chickpea in Iraq are very serious.
Yield losses caused by these discases are yet to be quantified. A foliar
disease caused by Ascochyta rabiei is one of the most serious on winter
chickpea in Iraq. In 1987 and 1993 when winter seasons were extended,
the disease distroyed most of the spring chickpea, Al-Talib (1988) found
that soft root caused by (Fusarium Solani) appears with maximum rate
of infection during April and May at 22-27 C". The rate of infection
reached about 14% in Ninava Province while in Duhok Province it
reached about 3% at 18-19 C". The highest infection of dry rot caused
by Rhizoctonia is recorded during May after the flowering period. Stud-
ies showed that infection reached 8% at 27-31 C°. However at lower
temperatures (24-26 C°) the infection came close to 1%. Table 4 shows
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the effect of soft and dry rot disease on seed yield. Phyllosticta blight
(Phyllosticta rabie) is recorded by AL-Baldawi gt al in (1978). A severe
damage (over 30%) was noticed in 1979 during April and May in Sulai-
mania Province.

Lentil

Root rot caused by Rhizoctonia solania was observed in 1993 by
Abbas and Al-Talib in Rabiah region of Ninava Province. Also the crop
was attacked by the pathogen Fusarium gxysporum f.sp. lentil. Erskin
{1985) mentioned that the diseases of lentil are comparatively and pro-
portionally less damaging than the diseases of most other major pulses.
Nematodes are not recorded on food legumes crop in Iraq till now.
Insects and Weeds of Faba Beans, Lentil, and Chickpea in Iraq

Aphids (several aphid species) are considered to be one of the
most injurious insects attacking faba bean in Iraq. In addition to the
damage they cause on yield, they transfer viruses diseases. There are
other insects which cause large damage in the storage of legumes gener-
ally and these are different species of bruchids. The most important
insect which attacks lentil is the Sitona spp. complex. Adults of this
insect feeds on the leaflet and its larva feeds on nodules, which results in
low seed production. Lentil is also attacked by Callosbruchus species
which causes large damage in the storage.

In chickpea the most important insects are leaf miner (Liriomyza
Cicering Rond, and Heliothis Spp. complex. Next in importance is Cal-
losobruchus chinesis).

Weeds are considered a major problem in legume production in
Iraq, especially for winter chickpea, lentil and faba bean, for they cause
losses in yield and difficulties in mechanical harvesting, The most trou-
blesome weeds that accompany legumes fields are Glycyrrhiza glabra ,
Centaurea spp. , Xanthium strumarium, Polygonum aviculare , Arvena
fatua Lolium Spp , Sisymbruim irio , Cephalaria Syriaca , Anagalis
arvensis , Silybum marianum, Ammi majus and Daucus Carota, Alope-
curions sp., Phalavis minor.

Weeds control in chickpea fields is still at the beginning stage
because of lack of weed control research in legume fields, and the lack
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of selective herbicides used for controlling the weeds in food legumes
fields in Iraq.

Abiotic stresses

Drought is the major stress factor in Northern Iraq especially for
the spring planting. The problem is related either to the amount of pre-
cipitation or to the distribution of the precipitation during the growing
season as shown in Fig.8. More than 70% of the rainfall occurs from
November to February. The stress of drought becomes critical during
germination for spring sowing and flowering periods.

Frost tolerance is serious especially for the winter chickpea, lentil
and faba bean cultivars grown at higher elvations.

The problem of salinity is expected to be serious especially in the
new irrigation projects which are deficient in drainage systems such as
in Karkuk and Ninivah Provinces. Using the flood irrigation system will
also increase the salt rate in the soil.

Crop Management Practices
Faba bean

The planting date of winter sowing crops in the rainfed area
depends on the first rainfall, which will encourage weed germination.
Sowing takes place after disking weeds emerge. This practice reduces
weed competition without using herbicides. Planting is usually con-
ducted in November and December. Most farmers delay planting to the
second half of December to avoid the frost damage in the reproductive
stage. AL-Khafaji (1987) as cited by Ali et al (1990) evaluated four
dates of faba bean planting, namely the 1st and 15th in each of October
and November. The results revealed that delayed sowing reduced seed
yield.

Abbas (1989) found that by increasing piant population from 14.3
to 28.1 plants / m’ the seed yield increased from 3.28 to 3.8 tons/ha.
This was due to the increased number of pods per area while number of
pods / plant was decreased.

Farmers in Iraq usually do not fertilize faba bean. An applied
research by Abbas (1989) indicated that using 240 Kg/ha of 27:27 N:P
increased the yield by 634 Kg/ha.
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Chickpea _

Farmers in Iraq are used to growing chickpea in spring to avoid
Ascochyta blight and frost, but at the expense of productivity and plant
height. Spring sowing has an unbuilt element of risk avoidance because
of the short growing season (80-110 days) and planting is taken up only
if there is sufficient rainfall to grow a successful chickpea crop.

Shifting the sowing date of chickpea ILC 482 from spring to win-
ter increased seed yield twice as much (Table 2). In studies related to the
effect of plant population on yield of Jocal spring chickpea and the win-
ter sown chickpea ILC 482, it was found that changing plant population
from 16.6 to S0 plants /m’ increased seed yield by 240 Kg/ha for ILC
482 in comparison with the local spring chickpea (Table 5). The same
study indicated that there was no response to (N) fertilization and Rhizo-
bia inoculation. This was due to the fact that indigenous Rhizobia strains
were originaly present in the field.

Table (5) Effect of plant population (per m®) on seed yield (Kg/ha) of
ILC 482 chickpea at Summeal Agricultural Research Station 1987-1989.

Year Grain Yicld {(Kg/ha)
Plant Population (pcr m®) | 16.6 20 25 33.3 50
1987 1168 D |1240 C [1288 BC 1356 A [1404 A
1988 1092 D |1224 CD [1216 ¢ |1320D {1552 A
1989 512 524 524 532 532
Mean 924D [960CD |1008C |1068D {1164 A

* Mcans with different leters are significantly different at p < 0.05,

Lentil

The optimum sowing date for lentil in Iraq is from mid-October to
the beginning of November. An unpublished study (1989 Annual report
of the State Board of Agricultural Research) showed that seed yield of
lentil grown before November 15 was twice as much as that grown after
the 15th of Dec. Tnals conducted in Ninavah province (AL-Jubburi
1993) compared row spacing of 5, 10, and 15 ¢m and (P) application of
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0, 40, 80, and 100 Kg P O /ha and found that seed yield was increased
by increasing phosphorus fertilizer and the biological and seed yield
were increased by decreasing row spacings.

The aim of food legumes project

There are more than 500000 hectares of land potentially suitable
for food legumes cultivation in the rainfed area. In addition to that there
are 250000 hestares under supplementary irrigation in frag. But nalf of
this area is cultivated with cereals annualy while most of the second half
is left fallow. The aim is to replace fallow with food legumes. This
replacement will create a new pattern of crop rotation while enhancing
cereal production in the area.
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EFFECT OF SOWING DATES ON FIELD BEANS

(YICJIA FABA L)
CULTIVARS UNDER SUPPLEMENTARY IRRIGATION

K. K. Kasim B. A. Ethawi Z. Abdulyas
IPA Agricultural Research Center

Abstract

Field Experiments were carried out during the period from 1989
/1990 to 1992 /1993 at the Rashidia experimental Research station and
the farm of field crops Department, College of Agriculture and Forestry
at Hamman Al-Alil, to study the effect of five sowing dates between late
september and early December on eight cultivars of fields beans, are
Troy, Gobo, Mindin, Maris Bead, Alfred, Faneta, Banner and (Tigo is
determinate habit) under supplementary irrigation.

Delay in sowing date of all cultivars under study beyond late
November and early sowing date in late September and early October
depressed yield. The optimum sowing date was in late October and early
November. Differences in yield in responce to sowing dates were reflec-
ted particularly in changes in number of pods / plant. The most stable
component of yield througout was number of seeds per pod and the least
stable was number of pods per plant.

Results, showed superiority of Troy and mindin cultivars over the
others in terms of yield and its adaptation to environmental conditions in
the area.

Introduction

Although tield beans (Vicia faba L..) have been grown widely in
Europe for hundred of years, for much of this century they have pro-
gressively decreased in area in relation to cereals. The crop has received
a substantial set-back in many countries, this century with declining
demands for feed for livestock, increasing imports of cheaper proteins,
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and through competition with more profitable crops such as the produc-
tive semi-dwarf wheats introduced in the 1960, In addition rising labour
costs have also reduced profitability in many parts of the world and have
prompted a need for greater mechanization.

Some interest has been shown in the crop in the past few years
due to the fluctuating prices of protein supplements for animal feed and
in some cases, to the uncertainly of supply. Field beans is a crop that
great deal of interest has been paid to in Sweden (Magyarosi and Sjodin,
1976) and in Canada (Evans,1972) and in other countries during the last
few years.This is mainly due to major increases in the cost of soyabean
meal in the early 1970S. Field beans could well have a promising future.

Iraq 1s one of these countries in introducting this new crop. Iraq
has started extensive work on this new crop since 1988 by IPA Agricul-
tural Research Center, where eight cultivars of field beans were introdu-
ced from England.

The main objectives of this study were to determine the optimum
sowing date,and successful cultivar for field beans,which with other
factors,are responsible for large variations in yield between years and
sites.

Materials and Methods

Field experiments were conducted at the Farm of Field Crops
Department, College of Agriculture and Forestry at HammamaAl-Alil 30
km South-East of Mosul and at Rashidia Experimental Research Station
"5 km" north of Mosul in 1989/1990 growing seasons to study the
effect of five sowing dates, (1) 20 th. September, (2) 10 th. October, (3)
30 th. Qctober, (4) 20 th. November and (5) 10 th. December on growth
and production of eight cultivars of field beans (Vicia faba L.), which
were introduced from England by IPA Agricultural Research Center,
namely Troy, Gobo, Banner, Mindin, Maris Bead, Faneta, Alfred and
Tigo (Tigo is a determinate habit).

Field experiments were carried out at the Rashidia Experimental
Research Station in 1990/1991 and 1991/1992 growing seasons to eva-
luate seven cultivars of field beans, where Banner is omitted. Date of
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sowing was 27 th. October and 4 th. November for 90/91 and 91/92
growing seasons respectively.

Seed propagation was carried out at Mosul Nursery, in 1992/1993
on larger scale of 1500 m” each for the successful cultivars. Troy, Min-
din and Tigo. The seed was seeded on 10 th. November. Randomized
Complete Block Design (R. C. B. D) with three blocks was used.

Each plot consisted of nine rows.Its dimensions 3m width and
4m long. The distance between rows was 30 cm and 10 cm. Within row
spacing. Plots were seeded by hand. The fourty treatments combinations
were arranged in a factorial experiment in a Randomized Complete
Block Design (R. C. B. D) with three blocks.

Table (1) : Amount of rainfall (mm) and its distribution monthly at
Mosul, Hamman Al-Alil and at Rashidia.

Mosul Hamman Al-Alil Rashidia

Months 992/93 989/90 989/90 90/91 1991/92
Oct. - 0.1 259 - 0.1
Nov, 100 109 106 - 35.6
Dee. 115 14 224 - 72.4
Jan, 72 35.6 46.1 - 109
Teb. 93.5 78.2 743 - 145.8

March, 20 56.4 48.9 - 21.5
April 93.5 31.1 30.7 - 31.7
May 113 1.6 4.3 - 49.5
June - - - - 2.5
Total 607 326 358 - 468.15

Rashidia farm soil is sandy loarn with PH = 7.7 and Hamman Al-
Alil is heavy clay with PH=7.9 and Mosul Nursery soil is sandy with
PH=7.7. The experiments were under supplementary irrigation except,
Mosul Nursery was under rainfall only when watered 2-3 times at see-
ding and flowering times.

Weed control was acomplished when needed by hand through the
period from germination up to flowering stage.
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At maturity, ten plant samples were taken randomly and used for
the following measurements:height of plant (¢m.) number of pods/plant,
pod length (cm); number of seeds/pod, weight of 1000 seeds, number
of branches/plant and seed yield (kg/ha). Seed yield was determined by
sampling only the four centre rows. Total harvest of whole area was
done for seed propagation. Plants were harvested when 75% of pods
become black.

Results and Discussion
1. Hanmman Al-Alil location :
1.1 Effect of sowing date :

Date of sowing had a significant effects on heights. of plant in field
beans (Table 2). The tallest plant 106 cm. was recorded with the second
date of sowing and the shortest one 78 cm. with the first date of sowing
(Table 2).Sowing date from October to December showed no significant
difference in pod length except at fourth date of sowing (Table 2) which
significantly differed compared with others. Number of seed per pod,
regardless the significance, showed small differences between sowing
dates (Table 2) as found by (Thompson and Taylor, 1977). Number of
seeds per pod is a genetically character and the environment has a little
effect on it.

Table (2) : Effect of sowing date on Plant height and yield components
on eight cultivars of foield beans (Hammam Al-Alil 1989-1990).

Plant Number  Weight  Number  Number
Sowing Height pod length of seeds/ of 1000 of pods/ of Seed yield
{cm.)  {cm.) pod Seeds plant  branches/ (Kgha)
plant

20th.Sep.  78d 591 331 b 349 b 6.1b 1.3d 2134 b
10thOct. 89b 58a 3.53a 361.a 6.3b 20b  2025h
30th.Oct, 106a 359a 3,16 cd 363 a 804 284a 2538 a
20thNov. 80cd 5.1Db 3.024d 362 a 6.3b 1.6¢ 1730 ¢
10thDec. 85c¢ 57a 3.19bc 355ab 5.9b 14d 1582 ¢
Means followed by the same letter are not significantly different,
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Sowing dates had significant effects on number of 1000 seeds
(Table 2). Where the heaviest seed weight 363 gm was recorded with
the third date of sowing, where as the lightest 349 gm was recorded
with the first date of sowing (Table 2).

Third date of sowing gave more pods plant 8.0, which signifi-
cantly differed from others (Table 2). Last date of sowing gave fewer
pods per plant. Pod number per plant plays a central role in determining
yield as primary components as mentioned by (Kastm 1986, Neal and
Mecvetty, 1984; Pardey, 1981; Foti, 1979).

Third date of sowing significantly gave more branches per plant
2.8 (Table 2) as number of branches per plant are considered as secon-
dary components of field beans yield (Rowlands, 1955).

Seed yield (kg/ha) showed significant ditferences between sow-
ing dates (Table 2), where third date of sowing significantly gave the
highest seed yield of 2538 kg/ha. On the contrary, the last date of
sowing gave the lowest seed yield of 1582 kg/ha. The perecentage
increase of seed yield at third date of sowing over the first date was 19%
and 61% over the last date of sowing. This is largely as would be expec-
ted, since late sowing subjects the crop to unfavourable environmental
conditions; particulary high temperature toward the end of the growing
season which hasten maturity, This usually results fewer pods per plant
and smaller seeds. This is similar to what was found by (Salih, 1983).
On the contrary, early sowing in late September and early October ena-
bles the plants to subject to favourable environmental conditions as mild
temperature and enough soil moisture (from irigation) and hence the
plants flower in late November and early December and then the tempe-
rature drop arouned zero and less in January, which causes flower drop
and damages the plants. This leads to depress seed yield with fewer
pods and shorter plants, as flower and pod abscssion are considered as
one of the most important factors affecting yield of field beans (Vicia
faba L.} which is mainly governed by the number of flowers which
develop into pods and reach maturity (Kambal, 1969 a; Smith, 1982;
EL-Fouly. 1982; Tamaki and Naka, 1972). Yield per unit area is the
product of several components, namely, number of plant per unit area,



number of pods per plant, number of seeds per pod and seed weight
(Thompson and Taylor, 1977; Kambal, 1969 b; Magyarosi and Sjodin,
1976). '

1.2 : Comparison between cultivars :

Tigo cultivar which is a determinate growth gave the shortest plant
51 cm. Whereas Banner gave the tallest one 99.cm. (Table 3). There is
no problem in harvesting of field beans, where the same combine for
cereal used with special care should be taken in setting concaves and
adjusting drum and forword speeds.

Pod length and number of seeds per pod showed some differences
between field beans cultivars (Table 3).Tigo cultivar gave the heaviest
1000 seed weight 403 gm. and more branches per plant 3.3. whereas
Maris Bead cultivar gave the lightest 1000 seed weight 301 gm
(Table 3). ‘

Table (3) : Mean valuse of hight of plant, yield and its components of
" eight cultivars of field beans at Hammam Al-Alil during 1989 / 90 grow-
ing season.
Height Pod number Weightof Number Numberof Seed
Cultivars Plant of length of seeds/ 1000 seeds of pods/ branches/  Yield
{tm.) (cm.) Pod (gmm) Plant Plant  (Kg/ha)

Troy 824 58ab 345ab 387ab 79ab ldcd 2493 Db
Tigo 51¢  58ab 296e 403 a 83a 3.3a 2381 b
Gobo 97ab  61a 344ab 390 a 79b ld4cd 27522
mindin 9bc  55c¢ 3.03de 3324 68c¢ 1.5¢ 1627 ¢
Faneta 96ab 56bc 3.06de 351c 74 ¢ 1.2d 2131t¢ .
Alfred 97ab  S.6bc 328 he 312e 36d ldcd 1408 F
MarisBead 91¢ 54¢ 351a 0le 7.5 be 2.0b 1902 d
Banner 99 a 54¢ 322cd 3800 32d 22 b 1318 F

Means each character followed by the same letter are not significantly different

Table 3 showed significant differences in seed yield between culti-
var significantly outyielded over the other cultivars, which was 2752
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kg/ha, whereas Banner cultivar gave 1318 kg/ha. The perecentage
increases-of Gobo cultivar over Banner was 109% and 16% over Tigo
cultivar. Troy came the second in order in seed yield which was 2493

kg/ha.

2. Rashidia location :
2.1 Effect of sowing dates :

There were significant differences in height of plant between
sowing dates (Table 4). Second date of sowing significantly surpassed
over the other date of sowing. It was 33 cm. taller than the first date of
sowing and 77 cm. over the last date of sowing. Regardless the signifi-
cant effect, pod length, number of seeds per pod and somewhat weight
of 1000 seeds showed small differences between sowing date and did
not follow similar trend (Table 4). However, third date of sowing gave
more pods per plant {16 pods) compared with the last date of sowing (7
pods). Generally, number of branches per plant decreased with a delay
in sowing dates.

Table (4) : Effect of date of sowing on height of plant and yield and its
compontents on height cultivars of field beans at Rashidia during 1989 /
1990 growing seasons.

Number Weight Number Number
Datcs of Height of podlength of Seeds/ of 1000 of pods/ of Sced yield
Sowing Plant (cm.}) (cm.) Pod Seeds Plant  branches  (Kg/ha)
Plant

20th.Sep.  87d 46b 354b  363a 1194 23a 2668 d
10th.Oct. 119 2a 6.1a 356b 366a 149D 24a 3828ab
3h.Oct. 110D 58b 356b 355b  157a 19bc  3945a
20th.Nov. 93¢ 58a 397a  350b  127¢  22ab 36200
10th.Dec. 93¢ 6.0a 345b 352b 74de 1.7¢ 2815¢
Means followed by the same Ictter are not significantdly different,

Third date of sowing significantly outyielded over the other
sowing. This superiority of seed yield is accompanied by more pods
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per plant (Table 4). The perecentage increases of third date sowing was
48% over the first date of sowing and was 40% over the last date of
sowing.

2.2 Comparison between cultivars :

Gobo, Mindin, Faneta and Banner cultivars showed no signiticant
difference in height of plant (Table 5). on average, 122 ¢cm. whereas
Tigo cultivar gave the shortest one 56 cm, pod length showed small dif-
ferences between cultivars (Table 5). More seeds per pod was recorded
4.15 with Banner cultivar and fewer seeds per pod 2.94 was recorded
with Tigo cultivar. weight of 1000 seeds of Troy cultivar showed signi-
ficant increases over the other cultivars. Alfred cultivar was inferior in-
weight of 1000 seeds to the others.

Table (5) : Mean values of height of Plant, Yield and its components of
eight cultivars of yield beans at Rashidia during 1989/90 growing sea-
son ., )

Pod Number Weight of Number Number of  Seed
Height of lenglth  of seeds/ 1000 seeds of pods/  branches/  yield

Cultivars Plant (cm.} (cm.) pod {gm) Plant Plant (Kg/ha)
Troy 81lc 58ab 3.45b 425a 149b 20bc  3789bc
Tigo 56d 57ab 294¢ 370 b 98¢ 30a 1880 d
Gobo® 120 a 60a 36a 356¢ 183 a 2.0bc  .4500 a
Mindin 120 a 56b 367D 357¢ 141 be 16¢ 4028 b
Fancto 1252 57b 368D 351¢ 13.5¢cd 18¢ 3514 ¢
Alfred 82¢ 54b 344%b 3llc 11.8d l6¢ 3668 ¢
MansBead 101 b 55b 3640 320d  13.7cd 24b 3684 ¢
Banner 122 a 56b 4.15a 367 b 43¢ 24b 1939d

Means for each characier followed by the same lctter are not significantly different.

Gobo cultivar was significantly superior in seed yield to the other
cultivars (Table 5) whereas Tigo and Banner cultivars were significantly
inferior in seed yield to the other cultivars. The perecentage increases of
Gobo over Tigo and Banner were 139% and 132% respectively. These
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increases in seed yield were due mainly to number of pods per plant
rather than seed weight or number of seeds per pod (Table 5).

3. Comparison between cultivars in 1990/91 and 1991/92 Growing
seasons at Rashidia :

The results in Table 5 showed significant differences in height
of plant, weight of 1000 seeds, number of pods per plant and seed
vield (kg/ha) in 90/91 and 91/92.1n 90/91 growing season, Gobo, Min-
din and Faneta cultivars were significantly outyielded over the other
cultivars, but Troy and Tigo came the second in order, where there was
no significant difference (Table 5), In 91 / 92 cultivars of Gobo, and
Faneta, which were surpassed for the last two years. But in 91 /92 seed
yield of these two cultivars depressed drastically. This is due mainly to
lower temperature, which had a great effect. Troy, Mindin and Tigo cul-
tivars were significantly superior in seed yield to the others.

4. Seed propagation :

Troy, Tigo and Mindin cultivars were cultivated on larger scale for
seed propagation as successful cultivars in 92/93 growing season, but
due to the continuity of rainfall in April and May (Table 1). Tigo cultivar
were severely attacked by chocolate spot. Seed yield of the cultivars are,
Troy 3460 kg/ha.

Mindin 2124 kg/ha
Tigo 568 kg/ha

Consequently, from the previous results cultivars of Troy and
Mindin are recommended as successful cultivars for the area (Table 6).
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Table (6) : Mean Valuse of height of Plant, Yield and its components at Rashidia during 1990 /91 and 1991/

92 growing seasons.

Rashidia Rashidi

1990/1991 1991/1992

Height | weight of Number of | Seced yield Height weight of Number of | Seed yicld
Cultivars | of Plant | 1000 Sceds pods/plant (Kg/ha) of plant (cm) 1000 Sedds pods/Plant (Kg/ha)
(cm.)

Troy 107 b 422 a 94 f 3272 b 111 b 395a 13 a 4128 a
Tigo T3¢ 421 a 1206 d 3400b 69 ¢ 393a 1lc 3894 a
Gobo 128 a 392 152¢ 4200 a 124 a 383 a 8d 2116 b
Mindin 110 b 372¢ 16.8 a 4200 a 127 a 361 b 12 b 3876 a
Faneta 126 a 391 b 155b 4000 a 127 a 384 a 6.7¢ 1826 be
Alefred 98 b 385 be 122¢ 2280 ¢ 128 a 364 b 63¢ 1640 ¢
MarisBead | 104 b 326d 061 3164 b 127 a 313¢ 67¢ 1652¢

Mean for each character followed by the same letter are not significant - .
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THE EFFECT OF PLANT GROWTH
REGULATORS CULTAR (PP333) AND CYCOCEL
{CCC) ON GROWTH AND YIELD OF BROAD BEAN

(YICIA FABA L.).

Hatim J. Attiya Khdayer A.Jaddoa
Field Crops., College Of Agric., Baghdad Univ.

Abstract

A field study was conducted at the experimental farm, College of
Agriculture, Abu-ghraib during 1990-1991, 19991-1992 seasons.

The aim was to investigate the effect of cultar (PP333) at the rate
of 1 kg/ha and Cycocel at a rate of 2.5 litres/ha on yield and yield com-
ponents of two broad bean cultivars Local and Aguadulge.

The results showed that Cultar reduced stem height of two culti-
vars. Cycocel did not affect stem height of local cultivar while reduced it
for Aguadulge in 1991-1992 season only. Seed yield was increased by
50% after application of Cultar and Cycocel for local cultivar. However,
seed yield of Aguadulge was not affected by the application of both
growth retardants.
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ALFALFA SEED PELLETING AS AN AID
INOCULATION WITH NODULE BACTERIA

Amal N. Yousef
State Board for Agricultural Research, Abu-Ghraib

Abstract

Under bacteriological controlled conditions, the effect of alfalfa
(Medicago sativa) seed Pellting, as an aid to inoculation with Rizobium
mililoti were studied in a pot (sand culture) experiment using a comple-
tely randomize design. Two pelleting materials were used. (1) phospho-
gypsum and (2) bentonite, supplemented with dried blood, were applied
in a single or double coating layers. Inoculation was done by throughly
mixing the seeds, previously moistended with 20% (w/v) arabic gum
solution, with broth culture of strains cc169 or 1012a of R. meliloti
uninoculated-unpelleted seeds were used as control sampling was done
after 28, 60 and 80 days from sowing. At each sampling, foliage dry
weight, nitrogen content, fixed nitrogen and number of nodules were
recorded. Inoculation with any of the two strains obviously increased
the examined plant criteria. Pelleting-inoculation interaction showed
more improvement in these criteria mainly in strain 1012a double coating
treatments. It is concluded that pelleting of nodule bacteria with gither
phosphogypsum or bentonite supplemented, with dried blood would
benefit nodulation and subsequently nitrogen fixation and plant growth.

260



Participants

No Name Institute

1 |Dr. Nasri Haddad ICARDA/Amman

2 IDr.Salvatore Ceccarelli ICARDA/Syra

3 |Dr. Abdulla A. Jaradat ICARDA/IBPGR Syria

4 |Dr. Theib Y. Oweis ICARDA/Syria

5 |Dr. John M. Peacack ICARDA/Syria

6 |Dr. Ahmed E. Osman ICARDA/Syria

7 |Dr. Rajinder Mathotra ICARDA/Syria

8 |Dr. Mike Jones ICARDA/Syria

9 Dr. Timothy Treacher ICARDA/Syria

10 |Dr. Miltiades Hadjipanayiotou| Agric. Res. Inst./ Cyprus

11 |Dr. Omer Yahyaovi Ministry of Agric. Tunis

12{Dr. Khdayer A. Jaddoa College of Agric./ Baghdad
13 {Dr. Mehdi AL-Timimi College of Agric./ Baghdad

14 |Dr. Ibrahim AL-Joboory College of Agric./ Baghdad

15 |Dr. Hattim Attiya College of Agric./ Baghdad

16 |Dr. Nahil M. Ali College of Agric.& Forest / Mosul
17 {Dr.Nakd A. Khamik St. Board Ag. Res./Abu Ghraib
18 |Dr. Amal N. Yousef St. Board Ag.Res./Abu Ghraib
19|Dr. Raed M. Salman St. Board Ag. Res./Abu Ghraib
20 |Dr. Iskander F. Ibrahim Agric. Biological Res. center
21 {Dr. M. A. AlL-Hamdany Agric. Biological Res. center
22|Dr. A.S. AL-Baldawi St. Board Ag Res/nt Abu Ghraib

261



No Name Institute

23| Dr. Abdul razak AL-Rawi | IPA Agric. Res. center
241 Dr. A. AL- Shamma IPA Agric, Res. center
25|Dr. Adnan H. Adry IPA Agric. Res. center
26 br. Baha A. Al-Rawi IPA Agric. Res. center
27 |Dr. Kasim K. Kasim IPA Agric. Res. center
28 |Dr. JaladetJubrael IPA Agric. Res. centerr
29|Dr. Mysire M. Jarjees IPA Agric. Res. center
30{0r. Kami! H. Shideed IPA Agric. Res. center
31 |Dr. Awad Issa IPA Agric. Res. center
32 |Dr. Azhar AL-Haboubi JPA Agric. Res. center
33 |Dr. Ismail AL-Sanjari IPA Agric. Res. center
34 [Dr. Adul-Sattar Arif Ali IPA Agric. Res. center
35]Dr. A. AL- Rawi TPA Agric. Res. center
36 |Dr. M. AL-Saidy IPA Agric. Res. center
37 {Dr. S.H. Sudad IPA Agric. Res. center
38 |Mr. Al'a Salman IPA Agric, Res. center
39 |Mr. Sabah A. Omer IPA Agric. Res. center
40 {Mr. M.A. Hussain IPA Agric. Res. center

262



Organizing Committee

IPA Agricultural Research center

1- Dr. AM. AL-SHAMMA
2- Dr.  AZHAR HABOQUBI

3- Dr.  ISMAIL AL-SANJARI
4- Dr.  KAMIL H. SHIDEED
5-Mr. SABAHA. OMER

6- Mr. A. AL-FALAHEE

7- Miss ISRAA NUMAN

Ministry of Agriculture

1- Dr.  RATHWAN KHALIFA
2- Mrs. HALA AL-KHATEEB
3- Miss NUHA HUSSEEN

4- Miss ELHAM JWAD

5- Miss LYLA ISTIPHAN

263





