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Abstract

Introduction

Mung bean (Vigna radiata L.) is one of the most important legumes in the world. This nitrogen-
stabilizing plant has rapid growth and a short growth period, leading to improved soil fertility.
Mung bean is widely cultivated in tropical and subtropical regions of Asia due to its high
adaptation range. Plants are obligate aerobic organisms and thus depend on O, to grow and
compete successfully with neighbouring plants in natural environments. Waterlogging stress is
one of the most important factors limiting the planting of mung bean under Ahvaz conditions.

Materials and Methods

In order to study the effects of waterlogging stress on some agronomic and physiological
characteristics of two Mung bean cultivars, a pot experiment was conducted as split factorial in a
completely randomized block design with three replications in the field. The main plots were
different growth stages consisted of vegetative growth stage, the beginning of flowering, grain
filling stage, and three growth stages. The combination of stress levels (control and waterlogging
stress) and two Mung bean cultivars (Hindi and Omrani) were as subplots.
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Results and Discussion

Waterlogging was caused to decrease significantly dry matter and grain yield in both cultivars at
each growth stages, In Hindi cultivar, the highest grain yield reduction was observed at flowering
stage and the least difference was observed in waterlogging stress at all three growth stages. In
Omrani cultivar, the highest grain yield reduction was observed in waterlogging stress at all three
growth stages, and the least grain yield decrease at flowering stage. Overall, the reductions in dry
weight and grain yield were higher in Omrani than Hindi cultivar at three growth stages.
Therefore, in stress-prone areas such as Ahvaz where summer plants such as Mung bean are
exposed to waterlogging stress at different growth stages, Hindi cultivar is suggested for
cultivation. Waterlogging stress did not show a significant effect on grain weight and grain
number per pod, but significantly reduced the number of pods per plant. The number of pods per
plant was significantly more important in determining yield and had a positive and significant
correlation (r = 0.846 **) with grain yield. The reason of difference between two cultivars was the
better physiological compatibility of Hindi cultivar under stress conditions, including higher
levels of photosynthesis and photosynthetic pigments contents. When plants were treated only
with waterlogging stress in one growth stage, the Omrani cultivar could compensate some
damages due to its indeterminate growth and phenological flexibility, as the period of pod
formation was longer in this cultivar. SPAD value had the highest correlation with grain yield
(r=0.707**) compared to other photosynthesis-related traits and could be used as a marker trait
for selection of tolerant cultivars because of its ease, speed, cheapness and the possibility to
measure this trait in the field.

Conclusion

The results indicated that mung bean yield decrease in response to waterlogging stress, depending
on growth stages, and experimental duration. The reductions in grain yield was impacted by the
growth stage subjected to waterlogging stress. Moreover, the Hindi cultivar seems to be more
tolerant to waterlogging in Khuzestan region.
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Table 1. Analysis of variance for yield and yield components of two mung bean cultivars after exposure to
waterlogging stress at different growth stages

Mean square

. . Number of Number of Number of
Source of variance df Blol‘oglcal Grain yield Hawest grains per 100 fgram grains per  pods per
yield index weight
plant pod plant
Block 2 5.64% 2.91%* 0.18™ 38.95* 0.73"% 0.36" 6.22**
Growth stage (A) 3 0.52™ 0.27* 0.039™  0.67™ 0.37% 0.46™ 0.23"
Error a 6 0.79 0.12 0.044 6.26 0.64 0.89 0.25
Stress (B) 1 49.47** 18.48** 0.04™ 375.25%*  0.068™ 1.52%* 41.42%*
Cultivar (C) 1 0.35™ 0.002 0.03" 90.21** 15.24** 0.18* 8.19%*
Bx A 3 0.41™ 0.18™ 0.028™  6.91™ 0.54" 0.13" 0.55"
Cx A 3 0.07"¢ 0.094™ 0.032®  6.35% 0.33% 1.03* 0.13%
Cx B 1 0.003™ 0.13 0.027™  13.35%* 0.131% 1.32* 0.25™
Cx BxA 3 1.27* 0.34* 0.056™  7.12° 1.18™ 0.67% 0.67"
Errorb 24 0.32 0.073 0.024 2.52 0.44 0.38 0.32
CV%) 17.15 27.28 14.61 25.94 22.17 15.53 23.14
ns: Non-significant, ** and *: significant at 0.01 and 0.05 probability levels.
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Figure 1. Effect of waterlogging stress at different growth stages on grain yield of two mung bean cultivars
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Figure 2. Effect of waterlogging stress at different growth stages on biological yield of two mung bean cultivars
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Table 2. Mean comparison of yield and yield components for two mung bean cultivars after exposure to

waterlogging stress at different growth stages

Means

Biological Grain
yield yield

Harvest Number 100 grain Number of Number of
index (%) of grains weight (g) grains per pods per

(g plant’) (g plant”) per plant pod plant

Vegetative growth 3.45a 1.26a 36.2a  27.49a 5.31a 7.24a 3.76a

Growth Flowering 3.98a 1.35a 33.7a  26.50a  5.22a 6.85a 3.93a
stage  Grain filling 3.30a 1.07b 32.1a  25.03a  4.77a 6.55a 3.85a
Three stages 3.77a 1.21a 32.1a 26.87a 5.01a 7.20a 3.62a

Stress Control 4.879a  1.674a 34.2a 35.95a 5.15a 7.22a 4.96a
Waterlogging stress  2.373b  0.774b  32.8a  16.99b  5.00a 6.70a 2.62b

Cultivars Hindi 3.72a 1.220a  32.6a  21.33b  5.87a 6.86a 3.27b
Omrani 3.53a 1.228a 344a 31.61a 4.29b 7.05a 4.31a

Means followed by the same letter for each trait are not significantly different (P = 0.05), according to LSD Test.
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Figure 3. Effect of waterlogging stress on number of grains per plant of two mung bean cultivars

Table 3. Analysis of variance for photosynthetic characteristics of two mung bean cultivars after
exposure to waterlogging stress at different growth stages

Mean Square

Source of variance df Stomatal Photosynthetic Transpiration Total chlorophyll Carotenoid SPAD

conductance rate rate concentration concentration value
Block 2 0.000218™ 0.87" 1.42% 0.0048™ 0.058™ 0.36"
Growth stage (A) 3 0.039” 54.44" 36.52" 0.098™ 0.327" 1.24
Error a 6 0.0021 2.77 1.53 0.0018 0.0156 0.166
Stress (B) 1 22617 139.5” 9.36" 0.013™ 0.00016™  11.4"
Cultivar (C) 1 0.00065" 3.80™ 3.28" 0.0045™ 0.030™ 0.17"
BxA 3 2.0597" 1.41™ 1.31% 0.01" 0.0408" 0.14"
Cx A 3 0.00886™ 0.71% 1.77" 0.0018™ 0.03" 0.04"
CxB 1 0.00022" 2.09 1.20™ 0.0024" 0.0007" 0.038™
CxBxA 3 0.0022" 0.39 3.48 0.0036™ 0.005" 0.148"
Error b 24 0.00325 1.25 1.206 0.0039 0.0158 0.118
CV() 10.28 13.1 19.7 13.33 23.1 5.6

ns: Non-significant, ** and *: significant at 0.01 and 0.05 probability levels.

Table 4. Mean comparison of photosynthetic characteristics of two mung bean cultivars after exposure
to waterlogging stress at different growth stages

Means
2
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Vegetative growth 0.386a 92.35a 61.59a 0.357a 0.608a 40.7a

Growth Flowering 0.268¢ 31.23b 12.67¢ 0.216b 0.200c 41.12a
stage  Grain filling 0.295b 93.74a 29.34b 0.195b 0.303b 37.23ab
Three stages 0.334ab 105.07a 35.19b 0.153¢ 0.225bc 32.96b
Control 0.399a 109.53a 39.26a 0.244a 0.323a 44.01a

Stress

Waterlogging stress ~ 0.243b 51.66b 30.14b 0.217b 0.345a 32.00b

Cultivars Hindi 0.325a 85.17a 38.03a 0.238a 0.369a 38.76a
v Omrani 0.316a 76.02a 31.37a 0.222a 0.300a 37.24a
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Means followed by the same letter for each trait are not significantly different (P = 0.05), according to LSD Test.
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Figure 5. Effect of waterlogging stress at different growth stages on photosynthetic rate of two mung bean
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Table 5. Correlation coefficients between yield, yield components and photosynthetic characteristics of

two mung bean cultivars

Row 1 2 3 4 5 7 8 9 10 11 12
1 1

2 0.928" 1

3 03127 0286 1

4 0.149" 0.839" -0264™ 1

5 0.119 0470" 0007 04777 1

6 0797 0.846° -0.147 09427 03737 1

7 0.156™ 0296 -0318  0456° 0456° 0.145 1

8 0406" 0347 0070 0340° 0.031™ 0319° 0.149" 1

9 0.667° 0707 0177 0.601" 0313 06197 0.199" 0252 1

10 0.134™ 0.197"  0.199™  0.134™ 0215 0.097 0.117° 0.602" 0.179" 1

11 0470" 0465" 0165 0395" 0.108™ 0383 0150 0.613" 0473" 06027 1

12 0.094™ 0.155* -0.011™  0.185* 0.191™ 0.180™ 0.030™ 0.055* 0387" 0380 0279™ 1

(1) Biological yield (4) Number of grains per plant
(2) Grainyield (5) Harvest index (8) Photosynthesis rate
(3) 100 grain weight (6) Number of pods per plant (9) SPAD value

n.s: Non-significant, ** and *: significant at 0.01 and 0.05 probability levels.

(7) Number of grains per pod (10) Transpiration rate
(11) Stomatal conductance

(12) Total chlorophyll
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Figure 6. Effect of waterlogging stress at different growth stages on total chlorophyll concentration of two

mung bean cultivars
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