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  Abstract 

 

 In order to investigate the interactive effect of different levels of nitrogen and drought stress on yield and yield 

components of the Mung Bean, field experiment was carried out in the city of Ahwaz field healthy martyr in a 

split plot randomized complete block design with four replications in crop year of 2011-2012. In this experiment 

three levels of drought stress (50, 75, 100 mm evaporation from class A evaporation pan) as the main factor and 

three levels of nitrogen (50, 100, 150 kg/ha) as the sub factor were examined. The results of the research showed 

that the effect of different levels of drought stress on the grain yield, number of grains per pod, 100-grain weight, 

and number of pods per plant was significant, so that the highest rate of grain yield, number of grains per pod, 

100-grain weight, and number of pods per plant belonged to the treatment with 50 mm evaporation. 

Furthermore, the results showed that the effect of different level of nitrogen on abovementioned traits was 

significant except the number of pods per plant and 100-grain weight. The results also showed that drought 

stress had a negative effect on most agronomic and physiological traits associated with the yield, but nitrogen 

fertilizer had a positive effect on them. 
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Introduction 

Legumes grains by having 18-32% protein have an 

important role in supplying the required protein for 

human diet (Mazaheri, 2008). One of the main 

factors reducing the crop yield throughout the world 

is water constraints and lack of proper distribution of 

it during the growth season. In other words, for 

optimal allocation of water to crops production there 

should be a proper relationship between the amount 

of consumed water and the produced crop. In general, 

drought stress at different growth stages decreases 

the rate of photosynthesis, stomatal conduction, and 

relative water content (Gharineh et al., 2008). 

Nitrogen is an element which often restricts the yield 

of crops. Nitrogen deficiency greatly reduces plant 

growth and providing sufficient nitrogen is tangible in 

apparent reactions and growth of plant such as re-

growth of leaves or tillering (Moursi, 1984). 

Considering the fact that 90% of the country’s lands 

are in arid and semiarid areas the lack of nitrogen and 

drought stress particularly in Khuzestan with high 

temperature is more pronounced. Therefore, with 

regard to water constraint, the efficient use of water 

in producing more and more mung bean is necessary 

and saving water and applying proper rate of 

nitrogen. Pannu et al.,(2004) reported that the 

maximum efficiency of water use was achieved in the 

most severe drought stress treatment, but the 

biomass, grain yield, and harvest index decreased as 

the drought stress increased. Santos et al., (2006) 

reported that the Grain yield in legumes is affected by 

three main factors of number of pods per plant, 

number of grains per pod, and 100-grain weight. 

Yield components of the mung bean are less affected 

by climatic factors and are more affected by optimal 

farming factors (Verma et al., 1999). Investigating the 

effects of drought stress on grain yield as the final 

result of growth and development may reflect the 

general response of plants to drought stress (Bayat et 

al., 2010). Mung bean suffers from water stress as the 

decrease of grain yield, number of pods, number of 

grains per pod, and 100-grain weight (Haqqani and 

Pandey, 2003). Evaluating promising varieties of the 

mung bean under drought stress conditions, Nishi et 

al., (2007) stated that there was a significant 

difference between the cultivars in terms of number 

of pods per plant, number of grains per pod, 100-

grain weight, grain and straw yield. In more serious 

drought stress, the weight of grain and harvest index 

got minimized. Generally, it has been reported that 

drought stress reduces the yield of mung bean by 

decreasing total dry weight of plant and harvest index 

(Thomas et al., 2009). Pannu et al., (2004) that as the 

drought stress increased, the harvest index decreased 

in the mung bean. Lazcano et al., (2004) By the 

increase of nitrogen fertilizer under drought stress 

condition, the site water drainage inhibited plant 

growth and reduced the number of pods per plant 

particularly during the reproductive growth stage. 

Thomas et al., (2009) reported that Lack of adequate 

moisture and the presence of high levels of nitrogen 

caused the reduction of growth and production of 

photosynthetic materials, and the reduction of 

produced assimilates particularly during the grain 

filling stage decreased the weight of grains. With 

regard to biological nitrogen fixation by the mung 

bean, appropriate levels of nitrogen can increase its 

yield and high levels of nitrogen can sometimes 

decrease its yield.  

 

The aim of this study was to evaluate the the 

interactive effect of different levels of nitrogen and 

drought stress on yield and yield components of the 

Mung Bean and develop a best levels of nitrogen and 

drought stress in the Ahwaz region.  

 

Materials and methods 

Field experiment 

This research was conducted in crop year of 2011-

2012 in the farm of martyr healthy located in the city 

of Ahwaz latitude 31° 36´ north and longitude 48° 

53´ east and 51 m above the sea level.  

 

Experiment Soil : The soil of experiment site has clay-

loamy texture with 7.7 pH and electrical conductivity 

of 4.6.  

 

The experiment was conducted as split plots in the 

form of randomized complete block design with four 

replications. In this experiment three levels of 
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drought stress (50, 75, 100 mm evaporation from 

class A evaporation pan) as the main factor and three 

levels of nitrogen (50, 100, 150 kg/ha) as the sub 

factor were examined. The distance between the main 

plots was considered to be 2.25 m and the distance 

between the sub plots was 1.5 m.  

 

Land preparation operation: 

 In order to carry out the experiment the land 

preparation operation was done including plowing to 

the depth of 30 cm, making holes to the depth of 15 

cm and flatting. After preparation, the farming land 

was plotted according to the plan. Every plot 

contained 5 lines each 5 meters long and 10 cm apart 

from each other. The distance between the main plots 

was considered to be 2.25 m and the distance between 

the sub plots was 1.5 m.   

 

Sowing operation:  

Sowing operation was done manually. The land was 

irrigated immediately after sowing. The weeding was 

done manually after the seeds germinated and the 

stems got strong. Drought stress was applied in four-

leaf stage about 15 days after planting.  

 

Measured Traits and their Measurement Method: 

  The final samples were taken from the middle lines 

of plots with eliminating the marginal effect (2 m2) 

and the samples after separation and necessary 

measurements were dried and weighed. The 

measured traits included 100-grain weight, number of 

pods per plant, number of grains per pod, biological 

yield, grain yield, and harvest index. The harvest 

index (HI) was calculated by the ratio of grain dry 

weight to biological yield as the following. 

Harvest index was calculated by  equation: 

 HI= Harvest index                        

 Ye= Economical yield        HI= Ye / Yb   

 Yb= Biological yield  

 

Statistical analysis 

Data variance analysis was done by means of SAS 

software the means were compared by Duncan’s multi 

range tests at 5% and 1% probability levels. 

 

Results and discussion 

100-grain Weight 

The results of the experiment showed that drought 

stress had a significant effect on 100-grain weight at 

5% level (Table 1). Among the stress treatments, the 

one with 50 mm evaporation produced the highest 

weight of 100-grain by 5.05 g and the treatment with 

100 mm evaporation produced the lowest weight of 

100-grain by 3.18 g (Table 2). it seems that one of the 

factors decreasing 100-grain weight is the decrease of 

growth period due to drought (Brevedan et al., 1992). 

Especially, if the drought stress occurs during the 

grain feeling stage the weight of grains will be affected 

more (Lazkano et al., 2004). The mean of grain 

weight is determined by the rate of available 

assimilates transferred to the pods between flowering 

stage and grain maturity stage. This, in turn, depends 

on the leaf area duration and the relation between the 

source and target (Moursi, 1984). The effect of 

drought stress on 100-grain weight at vegetative and 

reproductive stages was not significant (Bayat et al., 

2010). The effect of drought stress on 100-grain 

weight was significant at 1% level. Zabet, (2013) in his 

study, tried to determine the best drought resistant 

indices in the mung bean and stated that the negative 

effect of drought stress caused the lowest damage to 

the weight of 100-grain, the harvest index, and the 

pod length. He also stated that the highest damage 

was related to the plant height and biological yield 

and the lowest yield was related to economic yield 

and the number of grains per pod which are nearly 

stable traits in the environment. The results were 

consistent with the findings of Haqqani and Pandey, 

(2003). 

 

Drought stress leads to the decrease of endosperm 

size and stored starchy materials and thus the weight 

of 100-grain decreases due to the decrease of source 

which is followed by the decrease of the reservoir, 

drought stress also reduces the number of grains per 

pod and the number of pods. Consequently, 100-grain 

weight might increase (Hura et al., 2010). The 

number of pods has decreased due to drought stress 

and also the number of grains per pod has decreased; 

therefore, as the source has been less damaged 
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particularly in the mild stress the weight of 100-grain 

has increased compared to the severe stress, but in 

the severe stress the weight of 100-grain had 

decreased too because the stress has greater effect on 

the source and consequently has greater effect on the 

reservoir. However, the effect of drought stress on the 

weight of grain is generally less than its effect on the 

number of pods per plant and the number of grains 

per pod (Zabet, 2013). At the grain filling stage, due 

to the active relationship between the source and the 

reservoir some assimilated are reduced from the stem 

leaf and are transferred to the grains for further 

support of grain growth and development. This might 

explain why the grain weight remains the same of 

course for a short time when the soybean faces lack of 

water during the grain filling stage (Brevedan et al., 

1992).

 

Table 1. Analysis of variance of some recorded traits under the effect of Stress and Nitrojen. 

Source of variation dF 100 Grain 

Weight(gr) 

Number of grain per 

pod 

Number of pods 

per plant 

Grian yield(gr/m2) 

Replication 3 2.19 2.87 7.52 2281.86 

Stress(S) 2 10.57* 26.81** 516.57** 131293.23** 

Ea 6 1.45 0.777 8.44 7178.14 

Nitrojen(N) 2 1.39 n.s 14.21* 20.94 n.s 15935.13* 

S*N 4 0.158 n.s 6.56 n.s 20.71 n.s 20936.66** 

Eb 18 0.755 3.42 15.57 355.52 

C.V(%)  21.09 17.65 12.55 30.89 

**And* ns respectively significant at the one percent and five percent level, and no significant difference. 

Number of Pods per Plant 

In this study, the effect of drought stress on the 

number of pods per plant was significant at 1% level 

(Table 1). Comparison of the means showed that the 

treatment with 50 mm evaporation had the highest 

number of pods per plant by 37.50 pods and the 

treatment with 100 mm evaporation had the lowest 

number of pods per plant by 24.47 pods (Table 2). 

Shortage of water decreased the number of pods per 

plant in the mung bean because it caused pre-

maturity and decreased the length of podding stage 

(Naresh et al., 2013). Moreover, due to the decrease 

of number of sub branches as the result of water 

deficit, the number of pods per plant decreased (Tatti, 

1985). In the stress treatment with 50 mm 

evaporation the water is available for synthesizing 

and mobilizing assimilates into reproductive parts 

and also radiation use efficiency for plant is more in 

irrigation with less drought stress (De Costa et al., 

1999). In general, lack of water in the mung bean 

affects the yield components. The findings are 

consistent with the results of other researches 

(Rahman et al., 1999). Bayat et al., (2010) reported 

that the One of the causes of the reduction of number 

of pods per plant under water deficit conditions might 

be the decrease of plant growth period which results 

in reduction of assimilates production. Pannu et 

al.,(2004) reported that the decrease of assimilates 

production and consequently the increase of 

competition within the plant along with the loss of 

flowers due to water deficit stress led to the decrease 

of number of pods per plant. Panwar et al., (1995) 

severe stress in the vegetative growth stage has 

possibly decreased the source capacity and in the 

plant has decreased the number of its produced 

flowers and pods in order to make a balance between 

source and sink. It was observed that mild and severe 

water stress treatments at the reproductive stage 

produced pods respectively 22% and 58% lower than 

the control treatment. With regard to the fact that at 

the beginning of reproductive stage there is a serious 

competition between the forming reservoirs (growing 

flowers and pods) for the available assimilates, it 

seems that lack of moisture at the reproductive stage 

has led to some events such as photosynthesis 

reduction, increase of abscisic acid and decrease of 
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loading assimilates and ultimately decrease of flowers 

and pods These results are consistent with the 

findings of Brevedan et al., (1992). 

 

Number of Grains per Pod 

The results showed that drought stress had a 

significant effect on the number of grains per pod at 

1% level (Table 1), so that the highest number of 

grains per pod belonged to the treatment with 50 mm 

evaporation by 11.88 and the lowest number belonged 

to the treatment with 100 mm evaporation by 8.9 

(Table 2). Since for production of dry matter there is 

an urgent need to photosynthetic surface to produce 

assimilates and as the production of photosynthetic 

materials for the storage of transferred assimilates 

occurs in the presence of sufficient moisture, it seems 

that under drought stress conditions these goals have 

not been achieved and the number of grains per pod 

has decreased (Thomas et al., 2009). According to the 

results, different levels of nitrogen had a significant 

effect on the number of grains per pod at 5% level 

(Table 1). Comparison of the means showed that the 

highest number of grains per pod by 11.70 grains 

belonged to the treatment with 150 kg nitrogen and 

the lowest number by 9.64 grains belonged to the 

treatment with 100 kg nitrogen which was at the same 

statistical level with the treatment with 50 kg nitrogen 

by 10.09 grains (Table 2).  

 

Table 2. Mean comparison of  some agronomic traits in mung bean.   

Treatments  100 Grain Weight(gr) Number of grain per 

pod 

Number of pods 

per plant 

Grian yield(gr/m2) 

Stress     

S1 5.05a 11.88a 37.5a 0.61a 

S2 4.28ab 10.65b 32.33b 0.54b 

S3 3.18b 8.9c 24.47c 0.53b 

Nitrojen     

N1 3.86a 10.09b 30.2a 0.48c 

N2 4.54a 9.64b 32.83a 0.49c 

N3 4.12a 11.7a 31.27a 0.48c 

Means with same letters in each column are not significantly different at 5% probability level. 

Grain Yield 

Data analysis of the experiment results showed that 

drought stress had a significant effect on grain yield at 

1% level (Table 1). Comparison of the means shows 

that the treatment with 50 mm evaporation had the 

highest grain yield by 295.46 g and the treatment 

with 100 mm evaporation had the lowest grain yield 

by 89.29 g (Table 2). The decrease of grain yield was 

due to the decrease of yield components and this 

treatment had the lowest rate of grain yield reduction. 

The results were consistent with the other findings 

(Monti et al., 1992). It seems that the decrease of 

growth period is one of the main reasons of grain 

yield reduction in the mung bean (Thomas et al., 

2003). Moreover, drought stress, by affecting the 

plant physiology, reduced stomatal conduction, 

current photosynthesis, and plant power in using 

existing inputs and reduced the grain yield. De Costa 

et al., (1999) did an experiment on the mung bean 

and concluded that positive response of the grain 

yield to irrigation was for the maximum increase of 

dry matter and harvest index. Since the grain yield is 

a part of the grain yield of total dry matter produced 

by plant, the decrease of plant dry matter under 

drought stress condition can justify a part of grain 

yield reduction. Drought stress decreases the mung 

bean yield via decreasing the total dry weight of plant 

and the harvest index (Thomas et al., 2003). 

Investigating the effects of drought stress on the grain 

yield as the final result of growth and development 

can reflect the total reaction of plant to drought stress 

(Haqqani and Pandey, 2003). The results of the 

research showed that the effect of nitrogen on the 

grain yield was significant at 5% level (Table 1), so 

that the treatment with 150 kg nitrogen had the 

highest rate of grain yield by 226.38 g and the 

treatments with 100 and 50 kg nitrogen had the 

lowest rates of grain yield by 198.09 and 154.07 g, 
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respectively (Table 2). With regard to biological 

nitrogen fixation by the mung bean, appropriate 

levels of nitrogen can increase its yield and high levels 

of nitrogen can sometimes decrease its yield 

(Balasubramanian et al., 2002). 

Fig. 1. interaction nitrojen and drought stress on 

grain yield. 

 

The results of the research showed that the interactive 

effect of different levels of nitrogen and drought stress 

on grain yield was significant at 1% level. The highest 

rate of grain yield belonged to the treatment with 50 

mm evaporation and 100 kg nitrogen by 374.88 g and 

the lowest rate belonged to the treatment with 100 

mm evaporation and 150 kg nitrogen (Fig. 1) which 

indicates the importance of appropriate moisture 

because the presence of sufficient moisture can lead 

to the formation of more flowers and consequently 

the number of pods and finally the grain yield will 

increase (Zabet, 2013). 

 

Conclusion 

The results of the research showed that the effect of 

different levels of drought stress on the grain yield, 

number of grains per pod, 100-grain weight, and 

number of pods per plant was significant, so that the 

highest rate of grain yield, number of grains per pod, 

100-grain weight, and number of pods per plant 

belonged to the treatment with 50 mm evaporation. 

Furthermore, the results showed that the effect of 

different level of nitrogen on abovementioned traits 

was significant except the number of pods per plant 

and 100-grain weight. The results also showed that 

drought stress had a negative effect on most 

agronomic and physiological traits associated with 

the yield, but nitrogen fertilizer had a positive effect  

on them.  

 

Acknowledgement 

The authors would like to acknowledge the agronomy 

Department of Islamic Azad University Ahwaz for its 

noticeable help. 

 

References 

Balasubramanian V, Sinha SK. 2006. Effect of 

salt stress on growth, nodulation and nitrogen 

fixation in cowpea and mung bean. international 

journal for plant biology 36(2), 59-65. 

http://dx.doi.org/10.1111/j.1399-3054. 

 

Bayat A, Ahmadvand G. 2010. Effect of stress 

water on grain yield and yield components in 

genotypes mungo bean. Journal of Crop Science 

4(2), 22-28.       

 

Brevedan R, Egli D. 1992. Short period of water 

stress during seed filling , leaf senescence and yield of 

soybean .Journal of Crop Science 43, 2083-2088. 

 

De Costa W, Shanmugathsan KD. 1999. 

physiology of yield determination of Mung bean 

under various irrigation regimes in the dry and 

intermediate Zones of Srilanka. Field Crops Reserch. 

61, 1-12. 

http://dx.doi.org/cs/tocs 1999/39/2            

 

Gharineh M, Nadian H. 2011. sustainable 

Agricultur .chamran university  publisher. 304p.          

            

Haqqani AM, Pandey RK. 2003. Response of 

mung bean to water stress and irrigation at various 

growth stages and plant densities, Yield and yield 

components. Tropical. Plant Science 71(4), 289-294. 

 

Hura T, Grzesiak T, Hura K, Thiemt E. 2010 

.physiological and biochemical tools useful in 

drought-tolerance detection in genotypes of winter. In 

lentil. Lens News letter 16, 21-21. 

http://dx.doi.org/aob.100/4/767.full           

 

Jomes SB, Anderson NJ. 2002. Dry matter  

http://dx.doi.org/10.1111/1365-3040
http://dx.doi.org/cs/tocs%201999/39/2
http://dx.doi.org/aob.100/4/767.full


 

53 Mojaddam et al. 

 

Int. J. Biosci. 2014 

accumulation, nitrogen and petasium on yield oil, and 

yield in spring oil seed rape. pakistan. Journal. 

Agricalture 8(2), 143-149. 

http://dx.doi.org/ijfas.2002/04/389.398           

 

Lazcano I, lovatt CJ. 2004. Relationship between 

relative water content, nitrogen pools, and growth of 

phaseolus vulgaris L.and P. acutifolius A. Gray during 

water deficit. crop science 39, 467-475. 

 

Majnoun Hosseini N. 2008. Grain legume 

production. jehaddaneshgahi publisher, 294 p. 

 

Mazaheri D,  Majnunhoseini N. 2008. Fundame-

ntalsof agronomy. University of  Tehran Press, 320 P. 

 

Morgan DG, Allen J. 1972. Aquantiative analysis of 

the effects of nitrogen on the growth development 

and yield of oilseed rape. Journal agricaultur Science. 

78(2), 315-324. 

 

Moursi  MA, Saleh S. 1984. Effect of rate and 

methods of area application Chemical Composition of 

maize. Field Crop Abs. 37, 419. 

 

Monti L, Biddle AJ, Moreno MT. 1992. Biotic 

and abiotic Stresses of pulse crops in Europe, 

Expanding the production and use of cool season food 

legumes. Kluwer. Dordrecht. 135 P. 

 

Naresh RK, purushottam SP. 2013. Effect of 

water stress on physiological processes and yield 

attributes of different mung bean varieties. african 

research journal of biochemistry 7(5), 55-62. 

http://dx.doi.org/10.5897/AJBR13.0677 

 

Nishi M, Joginder S, Sachendra B, Avinash B. 

2007. Agronomic Evaluation of promising 

GENOTYPES OF Mungbean under Hyper Arid 

Conditions of Indian Thar Desert. International 

Jornal of Agricultural Research 2(6), 537-544. 

http://dx.doi.org/10.3923/ijar.2007.537.544           

 

Pannu RK, Singh DP. 2004. Effect of  irrigation on  

water use,water-use efficiency, growth and yield of  

mungbean .Field Crops Research 31, 87-100. 

http://dx.doi.org/pii.0378429093900520           

 

Panwar JDS, Sirohi GS. 1995. Studies on the 

growth,yield and its component in mungbean (Vigna 

radiate). Indian. Journal. Plant Physiolojy 30(4), 

412-414. 

 

Rahman MM, Miah A. 1999. Mung bean in 

Bangladesh problems and prospects. proceeding of 

the second symposium mung bean ,Bangkok, 

Thailand 3(2), 570-579. 

 

Santos MG, Ribeiro RF, Oliverira EC. 2006. The 

role of inorganic phosphate on photosynthesis 

recovery of common bean after a mild water deficit. 

Plant Science 170, 659-664. 

 

Tatti R. 1985. Effect of water stress on the enzymes 

of nitrogen metabolism in mung bean. international 

journal for plant biology 14(4), 25-32. 

http://dx.doi.org/10.1111/1365-3040 

 

Thomas MJ, Robertson S, Fukai MB. 2009. The 

effect of timing and severity of water deficit on growth 

development, yield accumulation and nitrogen 

fixation of mung bean. Field Crop. 86(1), 67-80. 

http://dx.doi.org/pii/so3784290030012.5           

 

Verma MM, Sandhua SS. 1999. Devolopment of 

mungbean varieties of favorable environments a new 

selection methodology. Agronomy Journal 99, 1458-

1462. 

 

Zabet M. 2013. Study effect drought stress on some 

traits and develop a best drought index in mungo 

bean. Journal science agriculture 34(4), 25-32. 

 

 

http://dx.doi.org/ijfas.2002/04/389.398
http://dx.doi.org/10.1111/1365-3040
http://dx.doi.org/10.3923/ijar.2007.537.544148
http://dx.doi.org/pii.0378429093900520
http://dx.doi.org/10.1111/1365-3040
http://dx.doi.org/pii/so3784290030012.5

