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Abstract 
 
Yield performance of 10 selected mungbean (Vigna radiata L. Wilczek) genotypes, viz. GK-7, GK-48, 
GK-65, VC-6173A, CO-3, IPSA-12, IPSA-13, IPSA-15, BARI Mug-5 and BUmug 2 was evaluated 
under waterlogged condition in the research field of Bangabandhu Sheikh Mujibur Rahman 
Agricultural University, Gazipur, Bangladesh during April to July 2011. Waterlogging depth was 3-5 
cm, created by irrigation from tap water and imposed at 22 days after emergence of seedlings which 
was maintained for 2, 4 and 6 days in the three different treatments. Yield and yield contributing 
characters of the mungbean genotypes were significantly affected by waterlogging. The longer the 
waterlogging period, the more was the reduction in seed yield and yield contributing characters. 
Among the 10 genotypes, IPSA-13 performed the best in respect of grain yield production under 
waterlogging condition, which was followed by VC-6173A and BUmung 2. 
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1. Introduction 
 
Waterlogging is a major constraint for 
production of many crops (Leul and Zhou, 
1999). In tropical and subtropical regions, severe 
crop losses are caused by prolonged seasonal 
rainfall. Waterlogging greatly impairs plant 
performance, although many of the plant species 
have the ability to develop a combination of 
mechanisms enabling them to grow under 
flooding (Kozlowski, 1984). Oxygen deficiency 
is the main constraint for plants during 
waterlogging (Crawford and Brandle 1996; 
Vartapetain and Jackson, 1997). Duration and 
level of soil submersion and the growth stage of 
plants during waterlogging are the major factors 

affecting plant performance under waterlogging. 
It is generally considered that the longer the 
waterlogging period, the higher is the adverse 
effects on plant. The severity of waterlogging on 
plant damage is influenced by the rate of water 
input, water flow out from the rooting zone and 
by the water absorbing capacity of the soil. 
However, for longer-term survival of the plant 
under oxygen deficient condition, oxygen must 
be introduced into the interior of roots in 
amounts that support respiration and activities 
such as mineral and water uptake (Jackson, 
1983). Greenway et al. (1994) reported that the 
survival mechanism might vary depending on the 
crops, growth habits and duration of 
waterlogging. 
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Mungbean (Vigna radiata L. Wilczek) is 
cultivated widely in the tropical and sub-tropical 
regions and considered to be a susceptible crop 
to soil waterlogging (Hamid et al. 1991; Miah et 
al; 1991; Rosario and Faustino, 1986). Large 
decreases in yield after only one day of 
waterlogging have been reported in many 
legumes (Cannell et al., 1979; Jackson, 1979) 
including soybean (Wien et al., 1979). 
Waterlogging is reported to reduce growth and 
chlorophyll content and responsible for death of 
roots and reduced yield of mungbean (Islam et 
al., 2007; Islam et al., 2008). The findings of 
Yadav and Saxena (1998) and Ahmed et al. 
(2002) revealed that the mungbean plants had the 
ability to recover quickly from waterlogging 
damages, and produce grain yield without 
significant reduction. Varietal difference of 
mungbean to waterlogging effect was reported 
by Bagga et al. (1984) and the effect on growth 
and physiological process, duration of flooding 
and stage at which the plant encountered the 
stress was studied by Islam (2003). However, 
there is lack of information on the effect of 
waterlogging duration on yield performance of 
mungbean genotypes. Under field condition the 
waterlogging duration varies with intensity and 
duration of rain, and soil types as well.  
Therefore, this experiment was carried out to 
analyze the effect of waterlogging duration on 
yield and yield components of some selected 
mungbean genotypes. 
 
2. Materials and Methods 
 
The experiment was conducted at the Agronomy 
Research field of Bangabandhu Sheikh Mujibur 
Rahman Agricultural University, Gazipur-1706, 
Bangladesh from April to July, 2011. The soil of 
the experimental plots was silty clay of shallow 
Red Brown Terrace soil belongs to Salna series 
under Madhupur Tract (AEZ 28). 
 
Ten mungbean genotypes viz. GK-48, GK-65, 
VC-6173A, CO-3, IPSA-12, IPSA-13¸ IPSA-15, 
BARI Mung-5, BUmug 2 and GK-7 were 
considered for the study. The split plot design 
was followed in distributing treatments with 

three replications. Four waterlogging treatments 
were:  
(i) T1= Control (non-waterlogged),  
(ii) T2= 2-day waterlogging,  
(iii) T3= 4-day waterlogging, and  
(iv) T4= 6-day waterlogging.  
 
The size of each main plot was (10m x 1m) =10 
m2 and each sub-plot was (1m x 1m) =1m2. Drain 
in between two main plots was 1 m and 
polythene sheet was used as barrier so that 
flooded water cannot soak the neighbouring 
experimental plots. At the border of each plot, 
one additional row of mungbean was grown to 
avoid border effect. When the seedlings were 22 
days old, waterlogging with 3-5 cm of standing 
water was maintained continuously above the 
soil surface for 2 days (48 hours), 4 days (96 
hours) and 6 days (144 hours) and thereafter 
standing water was removed. Normal irrigation 
was given to the control plots for establishment 
of the crop.  
 
The experimental land was ploughed properly 
and at the time of first ploughing cowdung at 10 
t ha-1 was applied. A blanket dose of fertilizers 
@ 40-25-30 kg ha-1 of N-P-K was applied and 
incorporated into the soil at the time of final land 
preparation. Seeds of uniform size and shape 
were sorted from their stock and treated with 
Vitavex 200 @ 2 g per kg seed. The seeds were 
soaked in water for 4 hours before sowing and 
imbibed seeds were selected for sowing. Seeds 
were sown with a spacing of 30cm x 10cm. 
Seedlings were thinned out after one week of 
emergence keeping one healthy seedling of 
uniform growth in each plot.  During growing 
period, average minimum and maximum 
temperature ranged between 28.16o and 32.46oC, 
respectively. The total rainfall during the 
experimentation period was 1008.10 mm. 
Admire @ 2 ml L-1 was sprayed to protect the 
plants from insects. Other management practices 
were done adequately to maintain normal growth 
of seedlings.  
 
The crops were harvested at maturity and yield 
parameters were recorded. Ten plants of each 
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genotype were harvested from control and 
waterlogged plots for data collection. Pods of 
each plot of each genotype were harvested 
separately and the yield parameters were 
recorded. The number of mature pods of each 
plant was recorded and mean was expressed on 
per plant basis. The number of total seeds in each 
plant was recorded and mean was expressed on 
per plant basis. For every treatment, sample 
seeds were taken and 1000-seed were counted by 
Multi Auto Counter (Model DC 1 No. 102, 
Everwell Corporation, Tokyo, Japan) and 
weighed with an electronic balance. Seed yield 
of each plot was recorded and adjusted to 12% 
moisture content and mean was expressed on per 
plant basis.  
 
Weather data were collected from the 
meteorological station of Bangabandhu Sheikh 
Mujibur Rahman Agricultural University, Salna, 
Gazipur. 
 
The data on different parameters were subjected 
to statistical analysis. Microsoft EXCEL and 
MSTAT-C software programs were used 
wherever appropriate to perform statistical 
analysis. All recorded data were analyzed using 
analysis of variance (ANOVA) and means were 
compared using Least Significant Difference 
(LSD) test according to Gomez and Gomez 
(1984). 
 
3.  Results and Discussion 
 
The effect of different duration of waterlogging 
and mungbean genotypes interacted significantly 
on plant height at harvest (Table 1). Plant height 
of 2 days waterlogged plants reduced 
significantly over control treatment at different 
extent depending on the genotypic 
characteristics. Plant height varied significantly 
between the controls and waterlogged plants in 
GK-48, GK-65, CO-3, IPSA-12 and BUmung 2, 
although non-waterlogged control plants were 
apparently taller than waterlogged plants, though 
the variation was not significant in other 
genotypes. Plant height of IPSA-13 was 

unaffected by 2 days waterlogging. The rate of 
reduction over control treatment was greater in 
IPSA-12 (35.02%) and the least in GK-7 
(3.60%).  
 
Significant reduction in plant height was 
observed when the mungbean genotypes were 
exposed to 4 days waterlogging. Plant height of 
all genotypes significantly reduced under 4 days 
waterlogged plants. The rate of reduction over 
the control treatment was the highest in GK-65 
(53.54%) and the lowest in GK-7 (20.85%). 
Plant height of BARI mung-5 was unaffected at 
harvest.  
 
The significant variation in plant height might be 
due to varietal characters and adverse effect of 
continuous 6 days waterlogging on mungbean 
genotypes. From the Table 1, it was apparent that 
the detrimental effect of longer period of 
waterlogging for 6 days shortened the plant 
height about half of the non-waterlogged control. 
The highest reduction was recorded in GK-65 
(57.48%) followed by CO-3 (55.41%). The least 
reduction in plant height was found in BARI 
Mung-5 (31.63%) followed by IPSA-12 
(29.45%) and VC-6173A (30.46%). 
  
Genotypic difference in the production of leaf 
number plant-1 due to waterlogging duration was 
significant at harvest (Table 2). The number of 
leaves at harvest reduced due the senescence and 
abscission of lower leaves. Number of leaves 
plant-1 reduced in 2 days waterlogged plants over 
control treatment significantly. CO-3 produced 
the highest number of leaves plant-1 (24.00) and 
the rate of reduction was 52.79%. The lowest 
rate of reduction over control treatment was 
recorded in VC-6173A (3.68%). The number of 
leaf plant-1 was statistically similar between the 
control and 4 days waterlogged plants in GK-48, 
GK-65, VC-6173A, IPSA-13 and BARI mung-5. 
The highest percentage of reduction was in CO-3 
(42.38%) although the number of leaves in 
waterlogged plants was significantly higher than 
that of non-waterlogged control of other 
mungbean genotypes. 
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Table 1. Interaction effect waterlogging period on plant height (cm plant-1) of mungbean genotypes at 
harvest. 

 

Genotypes Period of waterlogging 
Control 2 days 4 days 6 days 

GK-7 52.40 50.51 41.47 30.33 
GK-48 60.28 49.33 41.57 29.20 
GK-65 66.56 49.23 30.92 28.30 
VC-6173A 57.67 52.03 35.85 40.10 
CO-3 91.57 67.98 59.07 40.83 
IPSA-12 57.62 37.44 44.22 40.65 
IPSA-13 49.90 44.64 31.16 27.10 
IPSA-15 50.09 47.77 32.81 26.88 
BARI Mung-5 45.48 36.83 37.16 31.07 
BUmung 2 53.21 40.37 29.06 26.90 
LSD0.05 7.558 
CV% 10.52 

 
Table 2. Interaction effect of waterlogging period on leaf number plant-1 of mungbean genotype at 

harvest. 
 

Genotypes Period of waterlogging  
Control 2 days 4 days 6 days 

GK-7 6.66 4.20 5.13 3.06 
GK-48 5.66 4.06 4.46 2.33 
GK-65  5.60 3.86 3.46 2.66 
VC-6173A 7.33 7.06 6.56 5.06 
CO-3 24.00 11.33 13.83 8.33 
IPSA-12 11.00 9.00 8.56 7.66 
IPSA-13 4.46 3.53 3.46 3.06 
IPSA-15 11.31 2.93 2.86 2.80 
BARI Mung-5 4.33 3.86 2.93 2.73 
BUmung 2 5.40 3.80 2.93 1.93 
LSD0.05 2.535 
CV% 16.46 

 
Number of leaves plant-1 reduced significantly 
than control treatment due to the 6 days 
waterlogging except in GK-7, GK-65, and IPSA-
13.  The percentage of reduction in GK-65, VC-
6173A, IPSA-12, IPSA-13 and BARI mung-5 
were around 30% and it was more than 50% in 
GK-48, CO-3, IPSA-15 and BUmung 2. From 
the table, it was observed that the percentage of 
reduction of leaves plant-1 in some genotypes 
viz. CO-3, IPSA-12, VC-6173A was noticeably 
higher at maturity. This might be due to the 

recovery ability of those genotypes overcoming 
waterlogging stress at later stage of growth. 
Similarly, Kumar et al. (2013) observed quick 
recovery of leaf growth in tolerant genotypes. 
 
Mungbean genotypes and waterlogging duration 
interacted significantly on branch plant-1 at 
harvest (Table 3). The branching habit of a plant 
is genetically determined and it was reduced 
significantly when plants were waterlogged for 
variable periods. The highest number of branch 
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plant-1 under control treatment was in CO-3 
(5.33) followed by GK-48 (2.00), VC-6173A 
(1.86) and IPSA-12 (1.73) and the least was in 
BUmung 2 and BARI Mung-5 (1.13). All the 
genotypes under 2 days waterlogged condition 
had a single number of branch plant-1 except CO-
3 (3.13), IPSA-12 (1.66) and VC-6173A (1.13). 
Similar trend was also observed in 4 days 
waterlogged plants and most of the genotypes 
produced a single branch except CO-3 (2.00) and 
IPSA-12 (1.00). Lateral shoot development 
could be seen in healthy plants whereas the 

lateral shoot growth retarded in waterlogged 
plants. Minchin et al. (1978) demonstrated that 
the yield reduction by waterlogging at the 
vegetative stage of cowpea was closely related to 
the reduction of lateral shoot development. 
Under 6 day’s waterlogged condition, some 
genotypes such as GK-65, VC-6173A, IPSA-13, 
IPSA-15, BARI Mung-5 and BUmung 2 
produced mostly one branch plant-1. Even some 
genotypes viz. GK-7 and GK-48 did not produce 
any branch at all.  

 
Table 3. Interaction effect of waterlogging period on branch plant-1 of mungbean genotypes at harvest. 
 

Genotypes Period of waterlogging  
Control 2 days 4 days 6 days 

GK-7 1.00 0.40 0.80 0.00 
GK-48 2.00 0.53 0.20 0.00 
GK-65  1.00 0.53 0.26 0.33 
VC-6173A 1.86 1.13 0.93 0.66 
CO-3 5.33 3.13 2.00 1.00 
IPSA-12 1.73 1.66 1.00 1.06 
IPSA-13 1.00 0.20 0.20 0.20 
IPSA-15 2.33 0.60 0.20 0.20 
BARI Mung-5 1.13 0.46 0.20 0.26 
BUmung 2 1.13 0.53 0.20 0.26 
LSD0.05 1.113 
CV% 89.64 

    
Table 4. Interaction effect of waterlogging period on pod plant-1 of mungbean genotypes. 
 

Genotypes Period of waterlogging  
Control 2 days 4 days 6 days 

GK-7 12.10 10.80  6.53  3.67  
GK-48 8.73 7.40  5.93  6.60  
GK-65  10.20 9.93  4.80  3.53  
VC-6173A 10.53 10.13  7.33  5.40  
CO-3 11.67 10.00  9.00  4.00  
IPSA-12 9.13 8.00  6.40  4.07  
IPSA-13 13.10 10.33  8.13  5.33  
IPSA-15 9.73 9.60  6.17  3.47  
BARI Mung-5 8.26 8.00  7.13  4.87  
BUmung 2 9.73 8.06  7.00  5.60  
LSD0.05 1.60 
CV% 12.74 
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The reduction of branch plant-1 might be caused 
by the competition of assimilates between roots 
and the other organs in waterlogging affected 
plants reported by Nawata (1989). 
 
The number of pod plant-1 was not affected 
significantly by waterlogging for 2 days but 
interacted significantly among the genotypes 
when plants waterlogged for 4 and 6 days (Table 
4). A positive correlation between pod plant-1 
and seed yield plant-1 of mungbean genotypes 
existed when plants were waterlogged for 4 days 
(r = 0.78) and 6 days (r = 0.80).   
 
Waterlogging for 4 days significantly affected 
the number of pod plant-1 in all the genotypes 
except BARI mung-5 (Table 4). Islam et al. 
(2014) reported that the number of pods plant-1 
in mungbean affected significantly due to 
waterlogging stress. The highest number of pods 
plant-1 produced by the genotypes IPSA-13 
(13.10) was identical with GK-7 (12.10) 
followed by CO-3 (11.67) in non-waterlogged 
control treatment. Other genotypes produced 
more than 8.00 pods plant-1. The highest 
percentage of reduction over control treatment in 
pod plant-1 was recorded in GK-65 (52.94%) 
followed by GK-7 (46.03%) and the lowest was 
in BARI mung-5 (13.68%). Umaharan et al. 
(1997) reported that waterlogging during the 

vegetative period resulted in a significant decline 
in pod yield of cowpea and the reductions 
reflected in the number of pod plant-1. The 
functional relationship between pod plant-1 and 
seed yield (g plant-1) showed almost linear and 
becomes exponential when plant had more than 
8.00 pods plant-1 (Fig. 1). 
 
The number of pod plant-1 was greatly reduced in 
6 days waterlogged plants than those of non-
waterlogged control treatment and longer the 
period of waterlogging the fewer was the number 
of pods plant-1 (Table 4). Nawata et al. (1991) 
reported that in yard long bean, the yield 
reduction in plants subjected to long-term 
waterlogging was due to reduction in pod 
number plant-1. The percentage of reduction over 
control treatment in pod formation due to 
continuous 6 days waterlogging ranged from 
24.39% to 69.66% depending on the genotypes. 
Pod formation in most genotypes reduced by 
50% over control treatment except GK-48 
(24.39%), BARI Mung-5 (41.04%), BUmung 2 
(42.44%), and VC-6173A (48.71%). Islam 
(1994) reported that waterlogging significantly 
reduced pods plant-1 in mungbean and 36% more 
pods were produced in control plants than 
waterlogged plants. The functional relationship 
between pod plant-1 and seed yield showed linear 
relationship (Fig. 2).     
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Figure 1. The functional relationship between pod plant-1 and seed yield plant-1 of 4 days            

waterlogged plants.  
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Figure 2. The functional relationship between pods plant-1 and seed yield plant-1 of 6 days waterlogged 

plants. 
 
Table 5. Interaction effect of waterlogging period on seed pod-1 of mungbean genotypes. 
 

Genotypes Period of waterlogging  
Control 2 days  4 days  6 days  

GK-7 10.09 8.98  8.57  7.78  
GK-48 9.63 9.33  9.44  9.14  
GK-65  9.82 9.62  9.16  7.29  
VC-6173A 10.14 9.80  8.85  8.40  
CO-3 9.18 8.94  9.05  8.33  
IPSA-12 9.09 9.00  8.90  7.67  
IPSA-13 10.08 8.51  9.31  7.31  
IPSA-15 9.67 9.46  8.99  7.17  
BARI Mung-5 9.76 8.81  9.13  8.60  
BUmung 2 9.36 8.68  9.12  7.02  
LSD0.05 0.873 
CV% 6.03 

 
The genotype x treatment interaction on seeds 
pod-1 was significant under 2, 4 and 6 days 
waterlogging period (Table 5). The number of 
seed pod-1 was unaffected by 2 and 4 days 
waterlogging period in most genotypes when 
compared with control treatment. The number of 
seed pod-1 ranged from 8 to 10 both in control 
and waterlogged plants of all mungbean 
genotypes and the rate of reduction was 

negligible. Even 4 days waterlogging period did 
not affect the number of seed pod-1. Islam (2003) 
did not find any significant difference on the 
number of seed pod-1 due to waterlogging at 
different growth stages as a well as across 
genotypes.  
   
Irrespective of genotypes, the number of seeds 
pod-1 decreased to different rates ranged from 
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5.08% to 27.48% over the control when plants 
were waterlogged for 6 days. Seed pod-1 differed 
significantly in waterlogged plants in all the 
mungbean genotypes except GK-48 and CO-3 
performing the lowest percentage of reduction 
5.08 and 9.25% respectively. Seeds pod-1 
decreased to different rates varying from 11.88% 
in BARI mung-5, 15.62% in IPSA-12, 17.15% 
VC-6173A, 22.89% in GK-7, 25.00% in 
BUmung 2, 25.76% in GK-65, 25.86% in IPSA-
15, and 27.48% in IPSA-13.  
 
Seed weight  
The seed size is a stable varietal character and 
governs by the genotypes. The genotypic 
differences in seed size were highly evident. 
Seed sizes were relatively large in the genotypes 
IPSA-13 (52), GK-65 (42g), BUmung 2 (42g), 
BARI Mung-5 (41g), and VC-6173A (41g) 
under control treatment and decreased depending 
on the period of waterlogging. The genotype × 
treatment interaction was significant on seed size 
when plants were waterlogged for 2, 4 and 6 
days (Table 6). One thousand seed weight was 
reduced to a little extent due to the effect of 2 
days waterlogging such as in VC-6173A 
(3.43%), BUmung 2 (2.90%) and IPSA-15 
(2.75%). The highest percentage of reduction 
over control treatment was in GK-65 (24.14%) 

and other genotypes were less affected by 2 days 
waterlogging period viz. GK-7 (7.16%), GK-48 
(5.06%), CO-3 (5.53%), and IPSA-12 (7.08%). 
BARI Mung-5 (4.77%).  
 
The functional relationship (r = 0.72) between 
1000-seed weight and seed yield plant-1 of 2 days 
waterlogged plants showed linear association 
(Fig. 3).  
 
There was a significant reduction in seed size of 
4 days waterlogged plants in all the genotypes. 
The higher percentage of reduction over control 
treatment was recorded in IPSA-12 (36.55%), 
CO-3 (33.92%), GK-65 (25.06%), and BUmung 
2 (23.53%). The other genotypes were less 
affected and the rate of reduction was about 7% 
in GK-7, GK-48, IPSA-13, IPSA-15, BARI 
mung-5 and the lowest was in VC-6173A 
(3.91%). Similar result in reduction in seed size 
of waterlogged copwpea cultivars was found by 
Umaharan et al. (1997). The functional 
relationship (r =0.78) between 1000-seed weight 
and seed yield plant-1 of 4 days waterlogged 
plants showed exponential association (Fig. 4). 
The relationship indicated that 1000-seed weight 
of mungbean genotypes when exceeded 35g 
contributed much in the increment in seed yield 
plant-1. 

 
Table 6. Interaction effect of waterlogging period on 1000-seed weight (g plant-1) of mungbean                          

genotypes. 
   

Genotypes Period of waterlogging 
Control 2 days 4 days 6 days 

GK-7 34.18 31.73  31.75  30.93  
GK-48 31.45 29.86  29.20   21.56  
GK-65  42.45 32.20  31.81  31.24  
VC-6173A 41.09 39.68   39.48  31.27  
CO-3 31.63 29.88   20.90  19.82  
IPSA-12 32.47 30.17  20.60  21.50  
IPSA-13 52.25 50.24  48.65  41.73  
IPSA-15 31.64 30.77  29.33  21.24  
BARI Mung-5 41.74 39.75  38.57  31.30  
BUmung 2 42.03 40.81  32.14  31.76  
LSD0.05 1.75 
CV% 3.20 
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Figure 3. The functional relationship between 1000-seed weight and seed yield of 2 days waterlogged 

plants   
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Figure 4. The functional relationship between 1000-seed weight and seed yield of 4 day waterlogged 

plants 
 
Seed size reduced greatly in 6 days waterlogged 
genotypes and ranged from 9.50% to 37.33% 
over the non-waterlogged control. From the 
Table 6, it was obvious that seeds of GK-7 
(9.50%) were least affected. Seeds of some 
genotypes were highly affected by longer period 
of waterlogging viz. GK-48 (31.44%), GK-65 
(26.40%), VC-6173A (23.90%), CO-3 (37.33%), 
IPSA-12 (33.78%), IPSA-13 (20.13%), and 
IPSA-15 (32.86%), BARI Mung-5 (25.01%), 

and BUmung 2 (24.43%). Similarly, Nawata et 
al. (1991) reported that one hundred seed weight 
of yard long bean was reduced by waterlogging 
treatments and was smallest in plants subjected 
to continuous waterlogging. It was probable that 
poor translocation of assimilates from source to 
sink resulted in smaller seed size. The functional 
relationship (r =0.72) between 1000-seed weight 
and seed yield plant-1 showed linear relationship 
(Fig. 5). 
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Figure 5. The functional relationship between 1000-seed weight and seed yield of 6 days waterlogged 

plants. 
 
Table 7. Interaction effect waterlogging period on seed yield (g plant-1) and % yield reduction over 

control treatment of mungbean genotypes  
 

Genotypes Period of waterlogging 
Control 2 days 4 days 6 days 

GK-7 4.33 3.16 (27.02) 1.79 (58.66) 0.90 (79.21) 
GK-48 2.61 2.08 (20.30) 1.68 (35.61) 1.30 (50.19) 
GK-65  4.19 3.25 (22.43) 1.39 (71.69) 0.79 (81.14) 
VC-6173A 4.31 4.14 (3.94) 2.56 (40.60) 1.44 (66.58) 
CO-3 2.88 2.45 (14.93) 2.30 (10.50) 0.69 (73.15) 
IPSA-12 2.71 1.74 (35.79) 1.30 (52.02) 0.67 (75.27) 
IPSA-13 6.92 4.02 (41.90) 3.71 (46.38) 1.68 (75.72) 
IPSA-15 3.15 2.37 (24.76) 1.63 (48.25) 0.52 (83.49) 
BARI Mung-5 3.37 2.82 (16.32) 2.52 (25.22) 1.32 (60.83) 
BUmung 2 3.82 2.92 (23.56) 2.10 (45.02) 1.23 (67.80) 
LSD0.05 0.763 
CV% 19.10 

 Figures in parenthesis indicate % yield reduction over control treatment 
 
The mungbean genotypes and waterlogging 
period interacted significantly on the seed yield 
(Table 7). The highest seed yield in control 
treatment was produced by IPSA-13 (6.92g 
plant-1) followed by GK-7 (4.33g plant-1), VC-
6173A (4.31g plant-1) and GK-65 (4.19g plant-1). 
Lower yields were recorded in GK-48 (2.61g 
plant-1), CO-3 (2.88g plant-1), IPSA-12 (2.71g 

plant-1), IPSA-15 (3.15g plant-1) and BARI 
Mung-5 (3.37g plant-1).  
 
Irrespective of mungbean genotypes, the yield 
reduction ranged from 3.94% to 41.90% when 
plants were waterlogged for 2 days. The highest 
percentage of reduction was recorded in IPSA-13 
(41.90%) followed by IPSA-12 (35.79%), GK-7 
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(27.02%), and IPSA-15 (24.76%). Yield 
reduction in BUmung 2 (23.56%), GK-65 
(22.43%), GK-48 (20.30%), BARI Mung-5 
(16.32%), CO-3 (14.93%) and the lowest was in 
VC-6173A (3.94%). A closer look revealed that 
although the rate of reduction over control 
treatment in IPSA-13 was the highest (41.90%) 
but the seed yield under waterlogged condition 
was significantly higher than those of other 
waterlogging exposed genotypes. The larger seed 
size might contributed to produce higher seed 
yield in IPSA-13.  
 
Seed yield of control treatment and 4 days 
waterlogged plants differed significantly among 
the genotypes except CO-3. Irrespective of 
genotypes, the percentage of yield reduction over 
the non-waterlogged control ranged from 
10.50% to 71.69%. The lowest percentage of 
yield reduction over control treatment was 
recorded in CO-3 (10.50%), followed by BARI 
Mung-5 (25.22%) and GK-48 (35.61%). Seed 
yield reduction of more than 40% was recorded 
in VC-6173A (40.60%), IPSA-13 (46.38%), 
BUmung 2 (45.02%) and IPSA-15 (48.25%). 
The greater reduction was calculated in IPSA-12 
(52.02%), GK-7 (58.66%), and GK-65 (71.69%). 
Minchin et al. (1978) reported 48% loss in yield 
of cowpea in response to waterlogging during 
the vegetative phase under simulated tropical 
conditions.  
 
Waterlogging for 6 days significantly affected 
seed yield of mungbean genotypes and the rate 
of reduction in seed yield ranged from 50.19% to 
83.49% irrespective of genotypes. This indicates 
how badly the plants were affected by 6 days 
waterlogging. The cause of reduction in seed 
yield might be due to the bearing of very few 
pods plant-1 and reduction in seed size.  Nawata 
et al. (1991) observed significant reduction in 
seed yield of yard long bean (about 75% of the 
control) by long-term (16 days) waterlogging 
treatment. The lowest yield reduction over 
control treatment was observed in GK-48 (50.19) 
followed by BARI Mung-5 (60.83%) and VC-
6173A (66.58%) and BUmung 2 (67.80%). The 
greater reduction was recorded in CO-3 

(73.15%), IPSA-12 (75.27%), IPSA-13 
(75.72%), GK-7 (79.21%) and IPSA-15 
(83.49%). Islam (2003) reported that longer 
period of waterlogging significantly reduced the 
seed yield of mungbean. Wang et al. (2013) 
reported that yield loss due to waterlogging may 
vary between 15% and 80% depended on the 
crop species and growth stage, soil type and 
duration of the stress.  

 
4. Conclusions  
 
Waterlogging period affected the growth and 
yield of mungbean genotypes. Yield and yield 
contributing characters of mungbean genotypes 
differed significantly due to duration of 
waterlogging which was depended on their 
tolerance ability. The genotypes tolerant to 
waterlogging during vegetative phase recovered 
rapidly its growth and maintained the 
reproductive period avoiding waterlogging 
stress. The genotypes that showed greater 
reduction in seed yield had seemingly lost their 
ability to adapt waterlogging conditions. The 
study further revealed that mungbean genotypes 
IPSA-13, VC-6173A, BUmug 2, BARI Mung-5 
and IPSA-12 could adapt to longer period of 
waterlogging than the others.   
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