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Abstract

Environmental stresses (drought, salinity, heat, cold, etc.) represent a major constraint to meeting the world
food demand, which effect of drought, affecting 45% loss in crop yield, is of considerable importance. Among the
favorable characters of growing Mung bean, fast growth, nitrogen fixation capability and prevention of soil
erosion are in top. Salicylic acid (SA) is a plant origin phenolic compound that has shown its role as a growth
enhancer. The experiment was conducted at the Research Station tropical fruits and natural resources in
bahukalat (In Iran). The field experiment was laid out in randomized complete block design with split plot
design with three replications. Analysis of variance showed that the effect of water stress and salicylic acid on

quantitative characteristics was significant.
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Introduction

Environmental stresses (drought, salinity, heat, cold,
etc.) represent a major constraint to meeting the
world food demand, which effect of drought, affecting
45% loss in crop yield, is of considerable importance.
In Iran, low precipitation (around 250 mm) along
with its uneven temporal and spatial distribution led
agronomists to select the most effective irrigation
methods or drought tolerant cultivars (Soltani and
Faraji, 2007). Plant performance under conditions of
water shortage has been extensively studied. Water
stress affects various physiological processes
associated with growth, developed and economic
yield of a crop (Hsiao and Acevedo, 1974; Begg and
Turner, 1976). Water deficit disturbs normal turgor
pressure, and the loss of cell turgidity may stop cell
enlargement that causes reduced plant growth. Water
deficit may change the pattern of growth. Often root
shoot ratio increases, leaf area index decreases and
the thickness of cell walls and amount of cutinization
and lignifications increase by water stress. The pre-
monsoon period, however, has erratic rainfall leading
to water deficit stress in some years and water logging
in others. Water logging affects the emergence,
establishment, growth and productivity legume crops
(Timsina et al. 1993, 1994). Grain legumes are a
major source of protein in arid and semiarid region of
world and play a key role in economy of these regions
(Singh and Patal, 1996). The major legumes in Asia
are chickpea, (Cicer arietinum L), pigeonpea
(Cajanus cajan L), and Mung bean (Vigna radiata).
Mung bean is a warm season crop requiring 90—120
days of frost free conditions from planting to maturi-
ty. Adequate rainfall is required from flowering to late
pod fill in order to ensure good yield. Production of
mung beans is worsening with the rapid expansion of
water-stressed areas of the world (Postel, 2000).
Yield of Mung bean is more dependent on adequate
supply of water than on any other single
environmental factor (Kramer and Boyer 1997).
Among the favorable characters of growing Mung
bean, fast growth, nitrogen fixation capability and
prevention of soil erosion are in top. Mung bean is
popular as inter crop, or as mixed crop with cash

crops. The rice-wheat cropping system is practiced on
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26 million ha in South and East Asia (Abrol et al.
1997; Tim-sina and Connor 2007). Mung bean is one
of the important grain legumes in the rain fed farming
system in dry and intermediate zones of Sri Lanka
which can be grown under low moisture and fertility
condi-tions. In Sri Lanka the total area under Mung
bean in 1980 was 14,200ha, production was 12,900t
and yield at 9o8kg/ha. In 1995, pro-duction area rose
to 33,200ha, production in-creased to 26,400t, but
vield declined to 795kg/ha. The improved varieties
have encouraged more farmers to plant Mung bean
(Weinberger 2003). Drought problems for
mungbeans are worsening with the rapid expansion
of water stressed areas of the world including 3 billion
people by 2030 (Postel, 2000). Crop yield of
mungbean is more dependent on an adequate supply
of water than on any other single environmental
factor (Kramer and Boyer 1997). In winter cultivation
when temperature is low, relative humidity is low and
evapotranspiration is greater, then 3-4 times
irrigation may need to obtain higher yields of
mungbean to overcome drought effect (Lal et al,
2000). The response of grain legume to moisture
stress is often related to so-called ‘moisture sensitive
period’ —certain developmental phases in which the
plant is or appears by its observed response to be
more sensitive to moisture conditions than during
other phases. Magsood et al. (2000) observed that
mungbean suffer due to water stress when grown in
an upland rice soil and that irrigation at vegetative
and flowering plus pod development stages improve
seed yield. Most prominent aspect of growth and
development of mungbean is that the plant is
sensitive to drought stresses, as a consequence of
which growth and developments go significantly
below potential. Mungbean is reported to be more
susceptible to water deficits than many other grain
legumes (Pandey et al., 1984). Water stress reduces
photosynthesis; the most important physiological
processes that regulate development and productivity
of plants (Athar and Ashraf, 2005). Reduction in leaf
area causes reduction in crop photosynthesis in plants
leading to dry matter accumulation (Pandey et al.,
1984). Water stress imposed at any growth stage

causes reduction in dry matter accumulation
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depending on the growth stage exposed to stress
(Sadasivan et al., 1988). Thomas et al. (2004)
investigate some genotypes of mung bean and stated
that water stress accelerate flowering and podding
time in many cases. Leaf chlorophyll content is one of
the most important indices showing the
environmental stress on plants which reduces under
stress conditions (Zarco-Tejada, 2000). Wang (2008)
stated that by increasing water stress, soybean seed
protein was decrease. Liu et al. (2004) reported that
sever water stress, in the first stage of pod
development in soybean, decreased pods growth and
led to considerable decrease in number of pod.
Sangakkara et al. (2001) mentioned the positive effect
of potassium consumption on reducing the harmful
effects of water stress. Salicylic acid (SA) is a plant
origin phenolic compound that has shown its role as a
growth enhancer (Arberg, 1981). It commonly occurs
naturally in white willow (Salix alba) and was
extracted from the herb meadowsweet (Filipendula
ulmaria), formerly named as Spiraea ulmaria by the
German scientists in 1839. It is called a useful
"natural product” because it can be isolated from
nature (Mohrig et al., 1998). Salicylic acid was used
historically as an analgesic (pain reliever) but now a
days it is becoming popular among plant
physiologists as it also act as an important growth
regulator especially under salinity stress. However,
the information regarding nitrogen mechanism under
the action of salicylic acid in enhancing salt tolerance
and plant growth especially mungbean is not enough
for making any concrete recommendation to the end-
users. Several studies have demonstrated that
exogenous SA application enhances plant growth and
development. Fariduddin et al. (2003) showed that
mustard plants sprayed with low concentrations of SA
produced larger amounts of dry matter and had
higher photosynthetic rate in comparison with control
plants. SA application to corn and soybean promoted
leaf area and dry weight of plants (Khan et al. 2003).
In another study Hussein et al. (2007) revealed that
growth traits of wheat plants were improved as a
result of SA spraying on the plants. In addition, Hayat
et al. (2005) reported that soaking of wheat grains in

low concentrations of SA significantly promoted
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growth of wheat seedlings. SA is a plant phenol and is
used for rising plant resistance to undesirable effects
of biotic and abiotic stresses and participates in
regulation of plant physiological stages. SA has
significant effect on different aspects of plant life like
plant growth and development, photosynthesis,
evaporation, ion transmission and absorption; also
causes to special changes in leaf anatomy and
chloroplast structure (Sakhabutdinova et al., 2003).
Motivation and aims of the study were evaluation of
water stress and salicylic acid on some quantitative

characteristics of mung bean.

Material and methods

Location of experiment

The experiment was conducted at the Research
Station tropical fruits and natural resources in
bahukalat (In Iran) which is situated between 25°
North latitude and 61° East longitude and at an

altitude of 85m above mean Sea Level.

Composite soil sampling

The soil of the experimental site belonging loam.
Composite soil sampling was made in the
experimental area before the imposition of treatments
and was analyzed for physical and chemical

characteristics.

Field experiment
The field experiment was laid out in randomized
complete block design with split plot design with

three replications.

Treatments

Treatments included irrigation as a major factor in
three levels included (Full irrigation, Irrigation cut at
flowering time, Irrigation cut at pod time) and
salicylic acid concentrations in four levels included (o,
900, 1800, 2700 Micromolar) before planting the

priming was done.

Data collect

Data collected were subjected to statistical analysis by
using a computer program MSTATC. Least
Significant Difference test (LSD) at 5 % probability
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level was applied to compare the differences among

treatments "’ means.

Results and discussion

Plant height

Analysis of variance showed that the effect of water
stress on plant height was significant (Table 1). The
maximum of plant height (46.48 cm) of treatments
Full irrigation was obtained (Table 2). Water stress by
reducing cell proliferation (reduced cell size and
decreased cell division) in the vegetative stage of

plant growth, plant height is reduced (Shakirova et

2014

al., 2003). Because of the reduced height, reduced
pressure, reducing inflammation and subsequent cell
division and enlargement in terms of water stress
(Cabusly et al., 2002). Analysis of variance showed
that the effect of Salicylic acid on plant height was
significant (Table 1). The maximum of plant height
(46.48 cm) of treatments 2700 Mm salicylic acid was
obtained (Table 2). The precise mechanism of action
is not yet clear but it is probable that salicylic acid as
auxin is involved in the regulation of cell division and

elongation.

Table 1. Anova analysis of the mungbean affected by water stress and salicylic acid.

S.0.V df Plant height Stem diameter Pod length Number of pods per Number of seeds per pod
plant

R 2 221.91" 4.98" 4.981s 192.56™ 5.32"

Irrigation cut 2 228.10™ 1.95™ 0.417 193.817 4.89™

Error 4 1.72 0.04 0.02 1.42 0.05

Salicylicacid 3 94.85™ 4.19™ 4.83" 92.05" 1.95"

Irrigation cut* 6 11.16M8 0.68ns 1.080s 8.86ns 0.19"s

Salicylic acid

Total error 18 8.34 0.53 48.52 6.42 0.17

CV - 6.96 8.82 14.55 10.25 5.03

* ** ns: significant at p<0.05 and p<0.01 and non-significant, respectively.

Stem diameter

Analysis of variance showed that the effect of water
stress on stem diameter was significant (Table 1). The
maximum of stem diameter (8.75) of treatments Full
irrigation was obtained (Table 2). Analysis of variance

showed that the effect of Salicylic acid on stem

diameter was significant (Table 1). The maximum of
stem diameter (8.98) of treatments 2700 Mm salicylic
acid was obtained (Table 2). Salicylic acid increases
the amount of lignin in the cell wall structure, which
can be a factor in the increase in stem diameter of

plants subjected to drought stress.

Table 2. Comparison of different traits affected by water stress and salicylic acid.

Treatment Plant height Stem diameter Podlength  Number of pods Number of seeds
per plant per pod
Water stress
Full irrigation 46.48a 8.75a 8.37a 22.53b 9.11a
Irrigation cut at 50% flowering  38.78b 7.98b 8.50a 22.28b 8.03b
Irrigation cut at 50% pod 39.08b 8.17b 8.13b 29.36a 7.99b
Salicylic acid
0 37.94¢ 7.45¢C 7.53b 21.20¢ 7.83¢
900 39.87bc 8.07bc 8.27ab 23.32bc 8.19bc
1800 42.57ab 8.70ab 8.22ab 25.76b 8.57ab
2700 45.39a 8.98a 9.31a 28.62a 8.91a

Any two means not sharing a common letter differ significantly from each other at 5% probability.

Pod length
Analysis of variance showed that the effect of water

stress on pod length was significant (Table 1). The

maximum of pod length (8.37) of treatments Full
irrigation was obtained (Table 2). Analysis of variance

showed that the effect of Salicylic acid on pod length
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was significant (Table 1). The maximum of pod length
(9.31) of treatments 2700 Mm salicylic acid was
obtained (Table 2).

Number of pods per plant

Analysis of variance showed that the effect of water
stress on number of pods per plant was significant
(Table 1). The maximum of number of pods per plant
(22.53) of treatments Full irrigation was obtained
(Table 2). Analysis of variance showed that the effect
of Salicylic acid on number of pods per plant was
significant (Table 1). The maximum of number of
pods per plant (28.62) of treatments 2700 Mm

salicylic acid was obtained (Table 2).

Number of seeds per pod

Analysis of variance showed that the effect of water
stress on number of seeds per pod was significant
(Table 1). The maximum of number of seeds per pod
(9.11) of treatments Full irrigation was obtained
(Table 2). If corn is drought stress at flowering,
number of grains per ear was significantly reduced,
which confirms the results of the research (Composer,
2004). Analysis of variance showed that the effect of
Salicylic acid on number of seeds per pod was
significant (Table 1). The maximum of number of
seeds per pod (8.91) of treatments 2700 Mm salicylic

acid was obtained (Table 2).
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