Iran Agricultural Research
Volume 2, No. 1, 1983

In the name of Allah

VARIABILITY OF YIELD AND OTHER
PLANT CHARACTERISTICS OF BARLEY
UNDER [RRIGATED AND RAINFED
CONDITIONSL

M. Mostafavi and M. Niknejad2

ABSTRACT

Single-head seeds from 450 win-
ter barley (Hordeun vulgare L.)
lines were planted in 1-m rows
in two adjacent fields at the
Kooshkak Agricultural Experi-
ment Station. Similar moisture
tension existed at both fields
until April 12. One field,
designated as the irrigated
nursery, received four irriga-
tions during the growing season;
While the other field was not
" irrigated. 1In both fields,
maximum variability was ob-
served for lodging Ppercentage,
with grain yield per plot next
in order. Except for lodging
percentage, initiation of head-
ing to 80% heading, initiation
of heading to soft dough stage
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and initiation of heading to ripening, the differences between the co-
efficients of variability (C.V.) under rainfed and irrigated conditions
did not surpass 6%. Rainfed conditions decreased the mean value of
grain yield, harvest index, straw weight, seed set percentage, lodging,
plant height, and periods of various ripening stages.

INTRODUCTION

In Iran barley, which is mainly grown for feed, ranks second

after wheat in acreage. Barley acreage was 1.48 million
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hectares in 1976 with an average yield of 1010 kg/ha (2).
About 67% of the crop was grown under rainfed conditions
and the rest was irrigated.

Iran has a good potential for increasing barley production
under both irrigated and rainfed conditions. However, local
barley cultivars do not show favorable responses to improved
cultural practices requisite to increased yields.

Responses of various barley cultivars to specific or
general evironmental conditions have been studied by many
investigatérs. Andrushchenko (1), Conti and Ferraresi (5),
pande et al. (9) and Sharma et al. (13) worked on different
collections of barley lines and found a considerable amount
of variability Ffor different plant characteristics. Bauer
et al. (4), Day and Thompson (6), Kaminiska and Mazalaska
(7), Lazarov (9), and Schreiber and Stanberry (11) found

'that, in general, low moisture tension in barley resulted
in increased grain yield, shorter plants, and more lodging.

In spite of rather extensive literature dealing with the
effects of various irrigation regimes and water stress on
the variability of different characteristics of barley lines,
such information is lacking for barley growing areas of Iran
in general and for the Fars province in particular. The
present investigation was aimed at obtaining such informa-
tion to provide the breeders with proper criteria for ef-
fective planning of their barley breeding programs when
selecting for drought resistant genotypes.

MATERIALS AND METHODS

Seeds of 450 winter barley (Hordeum vulgare L.) lines, orig-
inally collected from various regions of Iran or introduced
from abroad were used in this study. Lines were reproduced
by single head selection fot at least five successive self-
ing generations and thus could be regarded as pure lines.
From each line, heads were threshed separately and planted
in a one-meter row in irrigated and rainfed nurseries with




rows 75 cm apart. The experiment was carried out at the
Kooshkak Agricultural Experiment Station, 75 km northwest
of shiraz, Iran, anp alluvial plain with a very heavy- tex-
tured soil. The water table in this area is usually high
(1.5-2.5m ) throughout the Year and the capillary fringe
varies from 50 to 75 cm. The water quality is good for
irrigation.

Plots were harvested on June 10, 1978. Characteristics
Such as days to different growth and developmental stages,
Plant height, lodging percentage, grain yield, straw weight,
harvest index [ (grain vield/biological vield) X100], head
length, number of seeds per head, and seed set pPercentage
were recorded Separately for each line.

RESULTS AND DISCUSSION

- Range, mean, Standard error and coefficient of variability
(C.V.) for different plant characteristics are presented
in Tables 1 and 2. A considerable amount of variability
existed in all the characters of the materials studied
under both miosture conditions. This is, in general, con-

acteristics studied were similar under both irrigated and
rainfed conditions. Maximum variability was obtained for
lodging pPercentage under both conditions. Thig could be

turned out to pe greater than that under irrigated condi-
tions (Table 1). This could, Probably, be due to the fact
that dispersions, ag measured by standard deviations or
standard error, under both conditions for thisg character
were almost equal while the mean for lodging Percentage
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under dryland conditions was much less than that under

irrigated conditions.

Except for lodging percentage, initiation of heading to
80% heading, initiation of heading to soft dough stage,
and initiation of heading to ripening, for which the vari-
ability was great under rainfed as compared to irrigated
conditions, the differences between the C.Vs. under the two
conditions did not surpass 6% (Tables 1 and 2).

By comparing the mean values in Tables 1 and 2, it is evi-
dent that moisture deficiency decreased grain yield and
other plant characteristics such as harvest index, straw
weight, seed set, lodging, plant height, days to initiation
of heading, days to 80% heading, days to soft dough stage,
and days to ripening. The results are consistent with those
of Bauer et al. (4), Day and Thompson (6}, Kaminiska and
Mazalaska (7), Lazarov (8), and Andrushchenko (1l). 1In the
present experiment, number of seeds per head was not dif-
ferent under the two conditions while Andrushchenko (1)
found irrigated plants produced 29% more seeds per head.
This inconsistency may be a reflection of a high water table
in both irrigated and non - irrigated plots at the site of
the present experiment, which supplied the plants with
sufficient moisture at flower initiation stages. Further-
more, an increase of 23.64% in grain yield per plot was
observed under irrigated as compared to rainfed conditions,
whereas Andrushchenko (1) reported 75% increase for irrigat-
ed plots. This comparatively low yield increment could be
explained on the basis of the fact that the rainfed plants
did not suffer from lack of available water throughout most
of their growth period as was also witnessed by the field
appearance of the plants. In addition to the high water
table, about 581 mm of rain fell during the fall and winter
seasons.

The results presented herein may aid barley breeders to

Select proper criteria in their breeding programs when




57

breeding for drought resistant genotypes.
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