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ABSTRACT: In order to investigation of interrelationships among some characters and determine the 
most effective these characters on Mungbean's yield under drought stress conditions, a field experiment 
carried out as split plot experiment in randomized complete block design with three replications during 
2009-2010, in Iran. The results revealed a strong correlation between 100-seed weight, number of pods 
per plant, number of seeds per pod and pod weight with seed yield in 2009-2010. The stepwise 
regression results for seed yield indicated that number of seeds per pod, number of pods per plant, 100-
seed weight and pod weight (2009), and number of seeds per pod, number of pods per plant and 100-
seed weight (2010) in the model were the input and 88.5 and 87.1% determined the variation of the 
traits. Path analysis showed that the maximum direct and positive effects were related to number of 
seeds per pod, number of pods per plant, 100-seed weight and pod weight. Performing factor analysis 
through principal component analysis, three factors in total 82.03 (2009), 81.64 (2010) and 78.20 
(combined dataset) percent of the changes were justified. These factors were named: yield and yield 
component traits, phenological and physiological parameters, respectively. Yield can be increased by 
improving traits of the first factor. Also, selection of cultivars with shorter phonological traits (factor2) and 
higher content of physiological traits (Factor3) can help to avoid dry period. Generally, in breeding 
programs selecting and improving of these traits, especially number of seeds per pod is advisable for 
higher yield. 
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INTRODUCTION 
 

 Mungbean is one of the most important food legumes grown worldwide and the most common crops in most 
tropical and sub-tropical regions (Allahmoradi, 2011). It plays an important role in human feeding of developing 
country (Majnon Hoseini, 2009). The importance of this legume is related to desirable characteristics such as high 
protein content, broad adaptation, low need for agricultural inputs and high ability to increase soil fertility (Makeen, 
2007). Mungbean is one of the major kharif pulse crops covering approximately 3.44 million hectares and 
producing 1.37 million tons annually (Laxmi and Bhattacharya, 2006). In Iran showed that mungbean is grown on 
25-30 thousand hectares and producing 15 thousand tons annually and ranked fifth in grain legumes (Zabet, 2003). 
Since mungbean yield in Iran is less than world average production, improving of its yield is very important for 
breeders. The study of relationships between traits and determine they share in seed yield are the most important 
goals of breeding programs (Khan, 2001). 
 Yield is a complex trait that is affected by agronomic, morphological and physiological traits. Genetic control of 
yield can be indirectly achieved by studying these traits (Sharma and Childiyal, 2005). Despite the increase in crop 
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yield over the past decades, morphological and physiological processes underlying these increases in yield still are 
not well understood (Tollenaar, 1991). If we are aware of the sources of variation in yield and its components, it 
may be used for identify way that due to improve the yield potential of crops through breeding and improving 
agronomic practices. Path coefficient analysis has been widely used in crop breeding to determine the nature of 
relationships between seed yield and its contributing components, and to identify those components with significant 
effects on yield for potential use as selection criteria (Prakash, 2006; Rao et al., 2006; Verma and Garg, 2007). The 
number of pods per plant proposed as a trait highly correlated with seed yield and seed weight as a main 
determinant component of seed yield by Singh (1995). Correlation between seed yield and plant height, number of 
branches per plant, number of pods per plant, number of seeds per pod and 100-seed weight has been reported in 
several studies (Ajmal and Hassan, 2002; Rohman and IgbalHussain, 2003). 
 Factor analysis has been widely used to identify plant traits that related to yield and ranking these traits 
according to this importance (Zabet, 2003). Donald (1988), for the first time proposed yield improvement based on 
improvement of morphological and physiological yield components in plant. Some studies has been reported 
dependence of the seed yield on some agronomic and physiological traits including number of branches per plant, 
number of pods per plant, number of seeds per pod, pod length, of days to flowering and maturity, plant height and 
the 100-seeds weight (Gul, 2008; Joseph and Kumar, 1999; Khan, 2001; Tabasum, 2010). The present study was 
therefore carried out to study relationships between physiological, phonological and morphological traits with 
mungbean seed yield, identify the most important traits affecting seed yield and relative amounts of each of them in 
order to found the key indicators of selecting to improve the mungbean yield under drought conditions. 

 
MATERIALS AND METHODS 

 
 In this study, 5 local and exotic genotypes of mungbean were evaluated at Crop Research Farm, Agriculture 
and Natural Resources Research Center, Varamin, Tehran, Iran during 2009 and 2010. The farm has the following 
characteristics: latitude 19° 35΄ north, longitude 40° 51΄ east, altitude 1000 m above the sea level, soil with loam-
clay texture and anaverage annual precipitation greater than 174 mm. The field tests were performed in a split plot 
design with three replications. Each plot consisted of two rows of 2 m length with plant to plant and row to row 
distances of 20 and 30 cm, respectively. All plots were hand weeded as necessary to maintain proper weed 
control. Data were collected on the following 13 characteristics (quantity and quality) in all replications on 10 
competitive and normal plants per plot. 
 Plant height (PH) was measured as the distance (cm) from the soil surface to the highest point of the main 
stem, respectively, at the harvest stage. Other plant characters recorded were: number of pods per plant (NP), 
number of branches per plant (NB) and number of seeds per pod (NS). Seed yield (SY) and 100-seeds weight 
(100SW) measured as an average weight (g) of shelled seeds from pod. The following characters were pod weight 
(PW) (g), days to 50% flowering (DF) and days to maturity (DM). In addition, physiological parameters (relative 
water content, protein content in seeds, Proline and chlorophyll) were evaluated as follows: 
 
Proline  
 At first 200 mg fresh leave were prepared from mungbean plant samples (in every stage of flowering, growth 
stage, podding, seed formation and were powdered then were added to 10 ml sulphosalisic acid and were 
homogenized by mortar and resultant extract was purified. 2000 ml nainhydrin acid (1.25 g nainhydrin acid, 30 ml 
acetic acid, 20 ml acid ortofosforic). Solution was added to 2 ml purified extract and 2 ml acetic acid was added 
then the resultant solution was placed for 1 hour in 100 cg. Finally the tubes containing the solution were placed 
immediately in 0 cg water and after isotherm solution with the environment; 4 mm toluene was added to the 
solution. The density of toluene was calculated in the wave length 500 nanometer using spectrophotometer 
(Shimodzu UV180) and finally the level of Proline samples were calculated in terms of mg/g wet weight of plant 
according to the standard deviation resulting from the different densities (Gayton method, 1975). 
 
Chlorophyll  
 Measurement method of leave Chlorophyll is done by Arnon. (1990) changed method. To measure Chlorophyll 
level at first the solution was poured in the experiment tube then 0.5 g from every sample of mungbean plant leaf 
was homogenized in 5 ml acetone of 80% and then obtained extract was purified and its volume was reached to 10 
ml by adding acetone then the absorbed light level was measured by the extract using spectrophotometer in the 
length or waves 645 and 663 nanometer. The density of Chlorophyll A, B and their total was calculated to the 
following relationship: 
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a = [12.7(the light absorption in 663 nm)-2.69(the light absorption in 645 nm)] × V / (W×1000) 
b = [22.9(the light absorption in 645 nm)-4.69(the light absorption in 663 nm)] × V / (W×1000) 
a+b = [20.2(light absorption in 645 nm)+8.02(light absorption in 662 nm)] × V / (W×1000) 
V= final extracted volume, mg; W= sample weight, g. 
Finally the leaf Chlorophyll level was calculated according to proportion of dry weight to wet weight of leaf as the 
viscosity in terms of mg/g dry weight. 
 
Relative water content (RWC)  
 Five parts was prepared in every experimental unit from middle part 2 of Mungbean plant leave samples (in 
every growth stages: flowering, podding and seed formation) and their wet weight was measured 0.001 g by 
sensitive scale then these parts were placed inside experiment tube containing distilled water for 4 hours exposed 
low light. Their level was dried by paper dryer and tourgence weight was calculated. The leaf samples were dried 
after weighing in 75°C for 48 hours in autoclave. Finally, dry weight was determined. RWC was calculated 
according to the following equation (Noudor, 1979): 
RWC = (wet weight-dry weight) / (tourgence weight-dry weight) ×100 
 
The seed protein  
 To measure protein percentage of mungbean, 100 g seed was prepared from every experimental plot and after 
grinding; the seed were placed in autoclave with heat grade 70°C for 48 hours. Then 1 gr seed was weighted and 
has been determined as percentage during different stages of experiment by obtaining samples nitrogen level. The 
percentage of seed protein was calculated from the following equation (method of Kejeldar) (Imam and Niknejad, 
1994): 
Protein percentages = Nitrogen (%) × 6.25 
Yield of Protein (mg/g) = Protein (%) × seed yield (t/ha). 
 The dataset was first tested for skewness and kurtosis. Appropriate transformation was applied for specific 
characters that showed non-normal distributions. Data were subjected to analysis of variance (ANOVA). The 
correlation coefficients between various pairs of the characters were computed. A path analysis was performed by 
means of the conventional path model in which all characters were considered as order predicts with SY as the 
response variable (by using Path-74 software) (Marefatzadeh khameneh, 2012) (Figure 1-3, Table 4). Multivariate 
factorial analyses were performed through principal component analysis method and varimax rotation on a 
temporary factor using SPSS and Statgraphics Centurion XVI software. Factor coefficient more than 0.5, 
regardless of its mark was considered as a significant factor for any independent factors (Marefatzadeh khameneh, 
2012). Sequential stepwise multiple regression was performed to organize the predictor variables into order paths 
on the basis of their respective contributions to the total variation of seed yield per plant (SY) as suggested by 
Marefatzadeh khameneh (2012) by means of SPSS 16.0 statistical software. 
 

RESULTS AND DISCUSSION 
 

 The analysis of variance revealed highly significant differences among all the genotypes for all characters in 
two studied years and combined dataset. Correlation among traits may result from physiological association among 
the characters. From breeder’s point of view, type of association of seed yield with agronomic characters is of 
paramount importance. Table 1 represents the correlations between all pairs of characters. 
 

Table 1. Correlation analysis of studied traits in 2009 (below) and 2010 (above) 
P Chl RWC Pro DM DF PH NBP PW NSP NPP 100SW SY  

0.46** 0.467** 0.453** 0.499** 0.581** 0.509** 0.836** 0.704** 0.733** 0.760** 0.702** 0.769** 1 SY 
0.207 0.353** 0.193 0.277* 0.405** 0.386** 0.770** 0.491** 0.373** 0.512** 0.827** 1 0.722** 100SW 
0.129** 0.266* 0.117 0.192 0.391** 0.321* 0.702** 0.404** 0.403** 0.581** 1 0.718** 0.702** NPP 
0.478** 0.496** 0.471** 0.470** 0.539** 0.517** 0.749** 0.508** 0.747** 1 0.646** 0.685** 0.682 ** NSP 
0.526** 0.481** 0.524** 0.478** 0.633** 0.630** 0.752** 0.734** 1 0.884** 0.693** 0.869** 0.642 ** PW 
0.394** 0.475** 0.395** 0.336** 0.602** 0.702** 0.667** 1 0.533** 0.579** 0.532** 0.614** 0.577** NBP 
0.392** 0.523** 0.381** 0.423** 0.629** 0.662** 1 0.585** 0.826** 0.859** 0.681** 0.835** 0.589 ** PH 
0.396** 0.670** 0.398** 0.328* 0.753** 1 0.442** 0.634** 0.523** 0.536** 0.413** 0.588** 0.533** DF 
0.513** 0.565** 0.509** 0.479** 1 0.733** 0.570** 0.644** 0.661** 0.679** 0.509** 0.668** 0.478** DM 
0.908** 0.512** 0.881** 1 0.458** 0.478** 0.355** 0.511** 0.208** 0.334** 0.284* 0.405** 0.459** Pro 
0.998** 0.477** 1 0.430** 0.464** 0.432** 0.410** 0.628** 0.476** 0.568** 0.469** 0.551** 0.561** RWC 
0.490** 1 0.628** 0.586** 0.399** 0.430** 0.168 0.489** 0.235** 0.309* 0.124 0.308** 0.414** Chl 
1 0.846** 0.937** 0.626** 0.508** 0.500** 0.377** 0.655** 0.424** 0.527** 0.391** 0.526** 0.577** P 

 Seed yield perplant possessed highly significant positive correlation with 100-seed weight (r=0.72), number of 
pods per plant (r=0.70), number of seeds per pod (r=0.68) and pod weight (r=0.64) during first year (2009). In the 
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second year (2010), seed yield was positively correlated with plant height (r=0.84), 100-seed weight (r=0.77), 
number of seeds per pod (r=0.76), pod weight (r=0.73) and number of pods per plant (r=0.70). Days to 50% 
flowering showed positive significant correlation with days to maturity during 2009 and 2010. Similarly 100-seeds 
weight had positive and significant correlation with plant height, pod weight and number of pods per plant; number 
of seeds perpod with pod weight and plant height. Similar result have been reported by Rahman (2003), Prakash 
(2006) and Verma and Garg (2007). 
 The result of stepwise multiple regression analysis based on seed yield as a depended variable and other traits 
as independent variables are shown in Table 2 and 3. These results indicated Relationship between seed yield and 
studied traits that were evaluated separately and combined datasets for both years. NSP, NP, 100-SW and PW 
entered to model as effective characters on SY during 2009. The presence of this trait could explain 88.5% of total 
variations. The stepwise regression results for seed yield indicated that NSP, NP and 100-SW characters in the 
model were the input and 87.1% (2010) and 82% (combined dataset) determined the variation of the SY by these 
characters. As was mentioned, number of seeds per pod in both two year and combined datasets was the first trait 
that entered to model and explained a high percentage of the variation in yield. 
 

Table 2. Stepwise regression for seed yield as dependent variable and other traits as independent variable 

dependent 
variable 

Year 2009 Year 2010 
Variable added to the 
model 

Regression 
coefficient 

Standard 
error 

Variable added to the 
model 

Regression 
coefficient 

Standard 
error 

Seed Yield 

Number of seeds per 
pod 

0.678** 0.046 
Number of seeds per 
pod 

0.207* 0.020 

Number of pods per 
plant 

-0.524** 0.006 Seed weight 0.520** 0.026 

Seed weight 0.457** 0.074 
Number of pods per 
plant 

0.384** 0.003 

Pod weight 0.220* 0.149 
   

 
Table 3. Compound analysis for seed yield as dependent variable and other traits as independent variable 

dependent variable 
Compound analysis 2009-2010 
Variable added to the model Regression coefficient Standard error 

Seed Yield 
Number of seeds per pod 0.875** 0.020 
Number of pods per plant 0.261** 0.091 
100- seed weight -0.279** 0.035 

 
 Estimation of direct effects by conventional path analysis (Table 4, Figure 1-3), where seed yield was 
considered as the response variables with other characters as order variables indicated inconsistent patterns of 
relationships among the variables. For example, at 2009, NSP, 100-SW, PW and NP; whereas at 2010 and 
combined datasets (2009-10), NSP, NP and 100-SW showed high direct effects on SY. All characters had a 
positive direct effect except for number of pod per plant that had a negative direct effect on SW (-0.455) for 2009, 
but a positive direct effect on SW for 2010 (0.733) and 2009-10 (0.375). Conventional path analysis showed that 
the most direct effect was related to the effects of number of seeds per pod, also it is evident in stepwise 
regression results.  
 In the first year (2009), NS, NP, 100-SW and PW as order variables accounted for nearly 89% of the variation 
in SY (Table 4, Figure 1). Number of seeds per pod had highest direct positive (0.751) effect on seed yield followed 
by 100-seed weight (0.426) and pod weight (0.305), whereas number of pods per plant had negative but direct (-
0.455) effect on seed yield. Indirect effects were also positive although all the traits. The highest indirect effects 
were recorded although pod weight with number of seeds per pod (0.884) and number of pods per plant (0.869) on 
seed yield. 
 The path analysis of order variables showed that 87% (2010) of the total variation for SY were explained by 
three characters, namely NSP, NP and 100-SW (Table 4, Figure 2). The direct effect of number of seeds per pod 
(0.760), number of pods per plant (0.733) and 100-seed weight (0.283) on seed yield were positive. Indirect effects 
were also positive although all the traits. 
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Table 4. The path analysis based on phenotypic correlation for seed yield in 2009-2010 and combined datasets 
 

   Indirect effect on yield through  
Direct  
effects 

 
Correlation with  
yield (total) 

 

Pod  
weight 

100- seed 
 weight 

Number  
of pods  
per plant 

Number 
of seeds  
per pod 

0.623 
   - 
0.345 

 0.775 
 0.336 
 0.664 

0.738 
0.374 
   - 

 
     -     

 0.751 
 0.760 
 0.760 

0.682 
**
 

0.760 
**
 

0.846
**
 

Number of seeds per pod 

0.268 
   - 
   - 

-0.322 
 0.022 
   - 

 
-    

-0.328 
 0.045 

-    

-0.455 
-0.733 
- 

0.846
** 

   - 
   - 

Number of pods per plant 

 0.445 
   - 
 0.083 

 
-    

0.495 
-0.079 
    - 

 0.529 
 0.283 
 0.270 

0.426 
0.283 
0.283 

0.722
**
 

0.769
**
 

0.896
**
 

100- seed weight 

 
   - 

 0.256 
   - 
 0.023 

0.236 
   - 
   - 

 0.244 
   - 
 0.039 

0.305 
 -    

0.375 

0.642
**
 

0.702
**
 

0.803
**
 

Pod weight 

    0.387 
 0.383 
 0.564 

  The remaining 

 

 
 

Figure 1. Sequential path model illustrating interrelationships among various characters contributing to grain yield (2009 
dataset). SY, Seed yield; NSP, Number of seed per plant; NPP, Number of pods per plant; HSW, Hundred seed weight; PW; 

Pods weight 
 

 
 

Figure 2. Sequential path model illustrating interrelationships among various characters contributing to grain yield (2010 
dataset). SY, Seed yield; NPP, Number of pods per plant; HSW, Hundred seed weight 

 
 

 
 

Figure 3. Sequential path model illustrating interrelationships among various characters contributing to grain yield (Combined 
dataset). SY, Seed yield; NSP, Number of seed per plant; PW, Pods weight; HSW, Hundred seed weight 
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 The path coefficient analysis during 2009 and 2010 (combined datasets) revealed (Table 4, Figure 3) that the 
direct effects were significant in both years and the highest effect was recorded for number of seeds per pod 
(0.660) on seed yield followed by number of pods per plant (0.375) and 100-seeds weight (0.283). These 
characters accounted for 82% of the variation in SY. Number of pods per plant had positive indirect effect on seed 
yield although 100-seeds weight (0.774) and number of seeds per pod (0.613). Number of seeds per pod also 
showed positive indirect effect through 100-seeds weight on seed yield (0.598). Similar results about positive direct 
and indirect effects of number of seeds per pod, number of pods per plant and 100- seed weight on seed yield has 
been reported (Dadwad, 1998; Gul, 2008; Habibzadeh, 2009; Hakim, 2008; Joseph and Kumar, 1999; Khajudparn 
and Tantasawat, 2011; Svaithramma, 1999). Also, these findings are in agreement with Rao (2006), Verma and 
Garg (2007), Prakash (2006). 
 

Table 5. Factor analysis results for different traits of mungbean 

Variable (trait) 
Factor (factor coefficients matrix) 
2009 2010 2009-2010 
1 2 3 1 2 3 1 2 3 

Seed Yield 0.758 0.357 0.176 0.781 0.306 416 0.820 0.212 0.198 
100- seed weight 0.874 0.223 0.320 0.898 0.059 0.184 0.688 0.057 0.248 
Pod weight 0.807 0.269  0.185 0.917 -0.007 0.134 0.863 -0.115 -0.106 
Number of seeds per pod 0.883 0.234 0.278 0.609 0.351 0.436 0.831 0.206 0.27 0 
Number of pods per plant 0.883 0.038 0.269  0.673 0.339 0.398 0.918 0.065 0.100.3 
Number of branches 0.523 0.438 0.408 0.745 0.140 0.375 0.807 0.073 0.178 
Plant height 0.773 0.245 0.449 0.738 0.188 0.550 0.382 0.299 0.731 
Days to flowering 0.345 0.222 0.792 0.177 0.122 0.909 0.145 0.238 0.880 
Days to maturity 0.479 0.171 0.743 0.256 0.304 0.747 0.461 0.235 0.673 
Proline 0.091 0.590 0.551 0.186 0.918 0.189 -0.166 0.742 0.485 
Chlorophyll 0.056 0.867 0.272 0.149 0.688 0.610 0.149 0.923 0.232 
RWC 0.492 0.783 0.041 0.080 0.937 0.273 -0.037 0.582 0.599 
Seed protein 0.355 0.901 0.199 0.095 0.946 0.269  0.301 0.925 0.158 
Cumulative variance 39.315 63.637 82.026 28.732 56.735 81.635 35.343 57.726 78.202 

 
 Factor scores were used for clustering mungbean samples into subgroups because a few factors contained all 
of the information in theoriginal variables. A summary of the factor analysis are given in Table 5. The thirteen 
variables were grouped into three factors, which explained 82.03% (2009), 81.64% (2010) and 78.20% (combined 
dataset) of the total variability in the dependence structure, respectively. In all the datasets (2009, 2010 and 
combined dataset), these factors are called yield and yield components factor (Factor1), physiological 
characteristics (Factor 2) and phenology characteristics (Factor 3). In the first year (2009), the first factor included 
the variables SY, 100-SW, PW, NSP, NP, NB and PH, which accounted for 39.32% of the total variances. The 
second factor contributed 24.32% of the total variances indicating and had high and positive coefficient for proline, 
chlorophyll, RWC and protein content in seed. The third factor justified 18.39% of the total variation and showed 
high and positive coefficient for DF and DM. In the second year (2010), the first factor accounted for only 28.73% of 
the variance and is primarily related SY, 100-SW, PW, NSP, NP, NB and PH. The second factor that accounted for 
28.00% of the total variance is mainly loaded by proline, chlorophyll, RWC and protein content in seed. The third 
factor that accounted for 24.9% of the total variance is mainly described by DF and DM. Finally, in the combined 
dataset (2009-10), the first factor justified 35.34% of variation among the data, and showed high and positive 
coefficients for SY, 100-SW, PW, NSP, NP, NB and PH. The second factor justified 22.38% of variation among the 
data, and showed high and positive coefficients for proline, chlorophyll, RWC and protein content in seed. The third 
factor that accounted for 20.48% of the total variance is mainly described by DF and DM. 
 

CONCLUSION 
 

 A comprehensive understanding of seed yield components and their effect on the yield formation will be 
obtained using path analysis. It is noteworthy to find the variation available for seed yield components in a crop. 
Path analysis showed any yield component compensations when two or more variables positively increase the 
yield and the other components negatively decrease the yield (Sabaghnia, 2010). Several researchers have 
explored earlier the utility of path coefficient analysis for estimating the direct and indirect effects of various yield-
related characters on seed yield in an array of crop plants, including mungbean. Sequential path analysis was done 
in this work on mungbean considered as seed yield components on order variables and seed yield as the 
dependent variable. Mohammadi (2003) showed the advantages of using sequential path analysis to conventional 
path analysis in better understanding of the interrelationships of predicted variables and TGW as response variable 
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in maize. In the present work, when the conventional path model was applied, we revealed that number of seeds 
per pod have important roles in mungbean's seed yield formation (Table 5). 
 Path analysis of the correlation coefficients between SY and the order variables, namely: NS, NP, 100-SW and 
PW (2009), NSP, NP and 100-SW (2010 and combined dataset) revealed high direct and indirect effects for these 
characters. The importance of these characters in influencing SY was indicated by the observation that nearly 87% 
(2009), 89% (2010) and 82% (2009-2010) of observed variation for SY was explained only by these order 
variables. The characters often highlighted in mungbean in this regard were number of seed per pod and harvest 
index (Salehi, 2010), pods per plant (Rao, 2006), pod per plant, seed per pod and 100-grain weight (Rahman, 
2003), number of pods per plant and number of seeds per pod (Srivastava and Singh, 2010). 
The factor analysis divided all the studied variables into three main factors at all datasets (2009, 2010 and 2009-
2010). It is obvious that the variables effective in the first factor (with 39.32% (2009), 28.73% (2010) and 35.34% 
(2009-2010) of all variation in SY) had a high level of loading coefficients and contribute much more on the 
response structure. All of these variables showed significant and positive correlations with seed yield as in Table 5. 
Therefore, SY, 100-SW, PW, NSP, NP, NB and PH were the most important indices to get high yield. Traits such 
as proline, chlorophyll, RWC and protein content in seed had less importance. 
 Under drought stress conditions, plants that contain high amounts of physiological traits such as RWC, proline, 
chlorophyll and protein are able to tolerant drought conditions and less affected by the drought stress. On the other 
hand, reducing the number of days to flowering helpful in passing from drought stress and the yield will be less 
affected. Therefore, reducing second factor will be helpful. Blum (1988) reported accumulation of proline, 
chlorophyll, RWC and seed protein as a way to tolerant drought water deficit by plant during growth and 
development. Maintain of leaf chlorophyll (Pesarkley, 1999), increase of leaf relative water content (Costerilo and 
Turjliow, 1998) and protein accumulation (Bray, 1998) has been reported as physiological criteria for tolerant to 
water stress. 
 Although traits which entered into path analysis, can potentially be used to improve mungbean seed yield, but 
with regard to high direct and indirect effects of number of seeds per pod on seed yield and high correlation with 
number of pods per plant, this trait can be effectively used in breeding programs to improve seed yield. With direct 
selection of the first and third factor and reducing the phenological traits of second factor in breeding programs can 
be used to improve the mungbean's yield. So, we showed and emphasized that NSP, NP and 100-SW (especially 
NSP) are the three important factors that affects the mungbean's yield. But, attention to the factor analysis 
physiological traits (proline, chlorophyll, RWC and protein content of seed) is needed. 
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