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ABSTRACT 
 

In Egypt, double cropping maize-wheat is the dommint cropping system, this system (cereal–cereal 
rotation) cause an adverse effects on soil health and water reservoirs. So, tow field trials were implemented 
during late summer of 2010 and 2011 seasons at the Agricultural Production and Research Station, National 
Research Centre, El Nubaria Province, El Behaira Governorate, Egypt to study the performance of growth, yield 
and yield components of exotic 16 mung bean (Vigna radiata (L.) Wilczeck) genotypes alongside the local variety 
kawmy-1 in late summer season. Results indicated that, significant variations among the genotypes were 
observed in the most of yield and yield components.  The phenotypic coefficient of variability (PCV) was 
approximetely equal genotypic coefficient of variability (GCV) for  most of  the traits. As well as broad sense 
heritability estimates ranged from 77.64 to 99.32 % for tested parameters. Also, pods weight/plant, pods 
number/plant, seed yield/fed. and biological yield/fed. gave higher values of heritability above 95 %. Generally, 
the most of tested genotypes gave a suitable seed, straw and biological yield when sowing lately around mid of 
August. Whereas, the genotypes VC6173B-6 and VC6173B-10 gave the erliest maturiety pods percentage 
(74.62% and 62.07%, respectively) comperd to local check (kawmy-1) and other exotic genotypes. Moreover, 
both mentiend genotypes gave resonble  seed yield (0.68 and 0.66 ton/fed., respectively). So, it could be 
successfully cultivate these two genotypes after harvesting of early summer crops or in  the erly maize-wheat 
rotation without affecting  contenuious cearel cultivation 
 
Key words: Mungbean genotypes, Genetic variability, Heritability, Late sowing 
 
Introduction 

 
In Egypt, maize-wheat is the major cropping system. The system of growing cereal after cereal results in 

multiple adverse effects on soil health, and water reservoirs. Further, it gradually increases the occurrence of 
diseases and insect-pests and environmental hazards. Thus, there is an urgent need to change this cropping 
pattern with some short or medium duration legume crops to address the said problems successfully. The short 
duration legume crop (55-60 days) or medium (65-75 days) varieties could be successfully cultivated in maize-
wheat rotation without affecting this popular cropping pattern, since after maize harvest and before wheat 
sowing, 65-70 days are available which no long duration crop could fit this period.  

Mungbean is considered to be suitable as a catch crop as well as for triple cropping system or intensive 
cropping in delta lands due to its short crop cycle (65-75 days). Moreover, it breaks insect-pest and disease cycle 
and thereby enhancing the sustainability of soil health and overall farming system. Mungbean can be 
successfully grown in a wide range of environments throughout the tropics and subtropics regions. Singh et al., 
(1995) found that seed yield and components traits differ of with season where growth, pods/plant, seeds/pod 
and yield expressed better in kharif season while 100-seed weight expressed better in spring season. Twidwel et 
al., (1992) recorded that delayed mungbean planting date from May to July produced forage higher with 2.2 ton/ha. 
In India, Khairnar et al., (2003) evaluated 22 genotypes of mungbean under condition of the kharif season, they 
found wide variability in most of yield components and grain yield per hectare. Under Egyptian condition, 
Hozayn et al., (2008) recorded that some genotypes of mungbean gave a suitable vegetative growth and yields 
when sown lately around mid of August in clay soil. 

Mungbean is grown principally for its protein rich edible seeds that are used as human food, while its herbage 
is used as a fodder and green manure (Provorv et al., 1998). As a successful double purpose crop where it can 
produce a large amount of biomass and recover after grazing to yield abundant seeds (El-Kramany et al., 2005), it 
can be used between young trees for four years prior to canopy closure (Milnond et al., 1999). Also, it can be good 
forage with cowpea under rainfall conditions (Boe et al., 1991), in intercropping with sorghum (Ashour et al., 
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1991), with maize (Abd El-Lateef , 1993). Producing leguminous crops such as mungbean for forage is considered 
an alternative method to provide supplemental protein with annual grasses (Twidwell et al., 1992). Moreover, mung 
bean also adapts well to various cropping systems in the tropics and subtropics  regions.  

Intensive efforts made by Department of Agronomy, National Research Centre have resulted in  releasing  
the  long duration (90-110 days) variety (kawmy-1) during the ninety's under clay soil conditions . These efforts 
adopted mungbean as  a summer crop with the optimal planting date for most varieties around mid-May ,and 
thus, It did not fit well for cultivation in maize-wheat cropping system. Another opistical for widespreading this 
crop is seed size where it is < 4g which donot satisfy the Egyptian consumer compared to the other widespread 
conventional legumes. Therefore, it is essential to evaluate macrocarpa mungbean genotypes  in order to try to 
incorporate this crop in the Egyptian agriculture without competing the other main crops and to satisfy the 
Egyptian consumer desires. Therefore, the present study was carried out at Agricultural Production and 
Research Station, National Research Centre, El Nubaria Province, El Behaira Governorate, Egypt.to evaluate 
new mungbean genotypes under newly reclaimed sandy soil conditions and identify the most adaptable 
materials through various breeding prameters so that the widely adaptable cultivars could be developed for high 
and stable production.  
 
Materials And Methods 

 
Two field experiments were carried out at the Agricultural Production and Research Station, National 

Research Centre, El Nubaria Province, El Behaira Governorate, Egypt during two successive summer seasons of 
2010 and 2011 to study the performance of 16 mung bean (Vigna radiata (L.) Wilczeck) genotypes and one check 
(kawmay-1) (Table 1) under late sowing condition. The soil texture of the experimental site was sand. Some 
physical and chemical properties of a representative soil sample are listed in Table (2) according to the method 
described by Cottenie et al., (1982). The soil was ploughed twice, ridged and divided into plots. During seed 
preparation, 100 kg/fed calcium superphosphate (15.5% P2O5) and 50 kg/fed potassium sulphate (48 % K2O) 
were applied. The materials under study were 16 genotypes imported from Asian-Vegetable Research for 
Development Centre (AVRDC) beside kawmy-1 as alocal check (Table 1). The materials were sown in a 
randomized complete block design (RCBD) with three replications in lines 2.5 meter long, 0.60 meter apart and 4 
ridges with total area (6.0 m2). Hill spacing was 15 cm within the lines. Seeds were sown at 2-3 seeds in each hill in 
mid of Augusts in both seasons. Sprinkler irrigation took place immediately after sowing, then every one week's 
intervals according to agronomic practices in the district. Thinning was carried out at 15 days after sowing to secure 
two plants per hill on both sides of the ridge. 30 kg N/fed as ammonium sulfate (20.6% N) was added in four 
equal doses after thinning and every one weeks till began flowering. 
 
Table 1: Genotypes name and their origins 

No. Genotypes name Original source 
1 VC 6173C AVRDC 
2 VC 6173B-13P AVRDC 
3 VC 6173B-11 AVRDC 
4 VC 6173B-10 AVRDC 
5 VC 6173B-6 AVRDC 
6 VC 6173A AVRDC 
7 VC 6370A Pakistan/AVRDC 
8 VC 6368(46-40-4) Pakistan/AVRDC 
9 VC 6153B-20P AVRDC 
10 VC 6153B-20G AVRDC 
11 VC 6141-54 AVRDC 
12 VC 3890A AVRDC 
13 VC 1973A AVRDC 
14 KPS2 Thailand 
15 CN9-5 Pakistan 
16 King Australia 
17 Kawmay-1(Check) Australia 

 

After 45 days from sowing (DAS), ten plants were taken at random from each plot to determine growth 
parameters i.e., plant height and dry weight of stem, leaves and total plant (g/plant). At 60 days after sowing, pod 
maturity (%) was recorded. At harvest (90 DAS) ten plants from two central rows from each plot were taken 
randomly to estimate, plant height (cm), pods number plant-1, pods weight plant-1, 100-seed weight (g). The 
whole plot was harvested once and threshed to determine seed, straw and biological yields (ton/fed) as well as 
harvest index (%) and crop index (%) were calculated.  
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Table 2: Soil and water analysis for site experiments in Nubaria region at 2010 season. 
 Soil depth Water 

Parameters 0-15 15-30 
Particle size distribution 

Coarse sand 48.20 54.75 .. 
Fine sand 49.11 41.46 .. 
Clay + Silt 2.69 3.82 .. 

Texture Sandy Sandy .. 
PH (1:2.5) 8.22 7.94 7.55 

EC(dSm-1)(1:5) 0.20 0.15 0.50 
Organic matter (%) 0.67 0.43 … 

Soluble cations (mq/l) 
Ca++ 0.60 0.50 1.50 
Mg++ 0.50 0.30 0.60 
Na++ 0.90 0.80 2.50 
K+ 0.20 0.10 0.20 

Soluble anions (mq/l) 
CO-3 - - - 

HCO-3 0.60 0.40 1.20 
Cl- 0.75 0.70 2.80 

SO-4 0.85 0.60 0.80 

 
Data were analysed using an ANOVA randomized complete block design (MSTAT-C v. 3.1., 1988). Since 

the trend was similar in both seasons, Bartlett’s test was applied and the combined analysis of the two growing 
seasons was done. LSD (P < 0.05) was used to compare genotype means. The simple correlation coefficients 
among all the studied characters and cluster analysis were performed using SPSS program (SPSS v.16, 2007).  

Genetic parameters such as variance due to phenotype (σp2), variance due to genotype (σg2) according to 
Prasad et al. (1981), phenotypic coefficient of variation (PCV), genotypic coefficient of variation (GCV) as 
suggested by Burton and De Vane (1953), heritability in broad sense (h2) by Hanson et al., (1956) and genetic 
advance (GA % of mean) by Johnson et al., (1955) were estimated by using the following formulae: 

σ2g =  MSG – MSE/r,  
σ2p = MSG/r,  
σ2e = MSE/r;  
PCV (%) = PCV= (√ σ2p/ mean) x 100   
GCV = {√ σ2g/ mean} x 100 
h2 (broad sense) = (σ2g/ σ2p) x 100 
GA (% of mean) = (K σ2p h2/mean) x 100 
 
Where:  
MSG, MSE and r are the mean squares of genotypes, mean square of error and number of replications, 

respectively.  
σg2 = the genotypic variance, 
σp2 = the phenotypic variance, 
K = Selection differential at 5%, selection intensity i. e. 2.06, 
σp = Phenotypic standard deviation, and 
h2 = Heritability (broad sense) 
 

Results And Discussion 
 
I- Growth parameters: 

 
Combined analysis of variance indicated significant differences for all growth parameters at 45 days after 

sowing (Table 3).  The result in (Table 4) indicated that plant height ranged from 30 to 52.83 cm, the genotype 
VC6173B-6 was the tallest (52.83 cm) followed by VC6173B-6 (52.17 cm), VC6173C (49.00 cm) and 
VC6173B-10 (46.50 cm) respectively, while VC3890A genotype was the shortest (30.00 cm). Data regarding 
leaf dry weight per plant ranged between 3.74 g and 7.91 g, seven genotypes gave value above 7 g, two 
genotypes ranged between 5 - 6 g and seven genotypes produced leaf dry weight less than 5 g per plant. 
Maximum values of stem dry weight per plant (9.95 and 9.66 g) were recorded for genotype VC6141-54 and 
VC6173B-13P, respectively, while minimum (4.82) was found in Kawmay-1. Heaviest total dry weight per 
plant was recorded in VC6173B-13P genotype while genotype VC6173C gave the lowest value (9.30 g/plant). It 
is obvious from the above results that the average performance of the most genotypes exceeds that of check 
variety (Kawmay-1). The genotype VC6141-54 and VC6173B-13P gave the highest value of growth parameters 
compared to other genotypes (Table 4). Differences between genotypes were reported by many authors (Solaki 
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et al., 2003, Makeen et al., 2007; Gul et al., 2008; Hakim, 2008; Tabasum et al., 2010; Hozayn et al., 2008 , 
Hidayat et al., 2012).  

 
Table 3: Mean squares of some growth parameters studied in 17 different genotypes of mungbean (combined data over both seasons). 

Source of  
variation 

Degree of  
freedom 

Plant  
height (cm) 

Dry weight (g plant -1) 
Leaf Stem Total 

Years (Y) 1 34.13 ns 4.57 ns 5.92 ns 20.85 ns 
Error 4 7.49 10.11 1.41 5.97 

Genotype (G) 16 352.06** 177.80 ** 17.48 ** 49.09 ** 
(Y x G) 16 8.06 ns 0.49 ns 0.07 ns 0.12 ns 

Error 64 30.55 12.86 0.31 0.38 
Total 101     

ns= no significant, **= statistically significant difference at P = 0.01 
 
Table 4: Mean value of some growth parametrs studied at 45 days after sowing in 17 genotypes of mungbean. (combined data over both  
              seasons). 

 Character Plant  
height (cm) 

Dry weight (g plant -1) 
No. Genotypes Leaf Stem Total 
1- VC 6173C 49.00 4.20 5.10 9.30 
2- VC 6173B-13P 52.83 7.68 9.66 17.34 
3- VC 6173B-11 46.00 5.30 6.45 11.75 
4- VC 6173B-10 46.50 3.74 7.18 10.92 
5- VC 6173B-6 52.17 4.41 5.26 9.67 
6- VC 6173A 45.17 4.36 4.84 9.20 
7- VC 6370A 41.67 4.77 5.48 10.26 
8- VC 6368(46-40-4) 40.33 6.39 5.96 12.36 
9- VC 6153B-20P 36.33 6.87 5.39 12.26 

10- VC 6153B-20G 34.33 4.81 4.87 9.68 
11- VC 6141-54 53.67 7.91 9.95 17.86 
12- VC 3890A 30.00 4.34 5.19 9.53 
13- VC 1973A 31.17 7.26 8.15 15.41 
14- KPS2 33.00 5.42 5.11 10.52 
15- CN9-5 38.33 7.10 8.26 15.36 
16- King 36.83 6.83 7.28 14.11 
17- Kawmay-1(Check) 38.17 5.71 4.82 10.53 

 Grand mean 41.50 5.71 6.41 12.12 
 CV (%) 13.32 7.85 8.67 5.12 
 LSD at 5% 5.33 0.43 0.54 0.55 

 
II - Yield and its components: 

 
Significant differences were observed among mungbean genotypes for all agronomic traits at harvest (Table 

5). The genotypes showed significant variation in plant height (45.67 – 64.67 cm), numbers of pods per plant 
(10.17 – 28.00), pods weight per plant (9.52 – 20.33 g), 100-seed weight (4.52 – 8.30 g) and yields (ton  fed.-1) 
i.e., seed (0.39 - 83), Straw (0.86 – 2.11) and biological (1.37 – 3.38), harvest index % (HI) (19.07 – 36.17%) 
and crop index % (CI) ( 25.09 - 60.00%) (Table 6).  

 
Table 5: Mean squares of yield and yield componenets parameters studied in 17 different genotypes of mungbean. 

Source of  
variation 

Degree 
of  

freedom 

Plant  
height 
(cm) 

pods 
 (no  

plant-1) 

pods 
 (wt 

plant-1) 

100-
seed  

weight 
(g) 

Yield (ton fed -1) HI 
 (%) 

CI  
(%) Seed Straw Biol. 

Years (Y) 1 88.48ns 133.54 ns 49.34 ns 0.12 ns 0.10 ns 0.07 ns 0.35 ns 50.56 ns 184.55 ns 
Error 4 11.93 27.51 14.46 0.08 0.05 0.21 0.18 9.22 29.34 

Genotype (G) 16 189.31** 155.62** 68.92** 4.43** 0.137** 1.038** 1.41** 198.56** 817.69** 
(Y x G) 16 0.67 ns 0.54 ns 0.08 ns 0.00 ns 0.00 ns 0.00 ns 0.00 ns 2.45 ns 9.78 ns 

Error 64 17.64 1.92 0.58 0.03 0.00 0.06 0.06 12.39 59.91 
Total 101          

ns= no significant, **= statistically significant difference at P = 0.01 
 

Data presented in the same Table indicated maximum value of plant height (64.67 cm) for genotype 
VC6141-54 followed by VC6173B-6 (61.00 cm), VC6173B-13P (59.83 cm), VC6173A (56.67cm), VC6173B-
10 (56.17cm) and VC6173B-11 (56.17 cm), respectively, while genotype VC3890A  showed minimum value of 
plant height (45.67 cm).  

Data regarding pods per plant showed maximum pods number per plant (28.00, 26.33 and 22.33) for the 
genotypes VC6368(46-40-4), VC6173B-10 and VC6173A respectively, while genotypes VC6173B-11, CN9-5, 
VC6370A  and VC6173C showed minimum pods per plant (10.17, 10.67, 11.34 and 11.65 respectively). Similar 
trends were observed for pods weight per plant (Table 6).  
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Regarding 100-seed weight, Genotypes VC6368 (46-40-4) and Kawmy-1had significantly lowest 100-seed 
weight (4.52and 4.04 g), respectively than the rest of the genotypes which ranged from 6.87 to 8.30 g. It is 
mainly due to distributaries of photosynthates in larger number of pods and seeds in VC6368(46-40-4). In 
general, 100 seed weight ranged between (4.04 – 8.30 g), 8.02 – 8.09 g for four genotypes (no. 4,5,6,7) and 
(6.87-7.73 g) for the other eleven genotypes. The longer crop cycle duration genotypes, in general, have higher 
100-seed weight than early duration genotypes. It may be due to the availability of longer reproductive period 
under normal duration genotypes. 
 
Table 6: Mean value of maturity, yield and yield componenets parameters in 17 genotypes of mungbean. 

Character  
Maturity 

(%) at 
60 DAS 

Plant  
height 
(cm) 

pods 
(number 
plant-1) 

pods 
(weight 
plant-1) 

100-
seed  

weight 
(g) 

Yield (ton fed-1) HI  
(%) 

CI  
(%) No. Genotypes Seed Straw Biol. 

1- VC 6173C 34.08 55.83 11.65 11.70 6.87 0.593 1.28 1.87 31.66 46.33 
2- VC 6173B-13P 20.85 59.83 14.33 13.61 6.90 0.830 1.47 2.30 36.17 56.66 
3- VC 6173B-11 18.55 56.17 10.17 9.52 7.10 0.440 1.59 2.03 21.73 27.76 
4- VC 6173B-10 56.18 56.17 26.33 20.17 8.04 0.677 2.70 3.38 20.06 25.09 
5- VC 6173B-6 74.62 61.00 15.73 14.78 8.02 0.657 1.65 2.31 28.44 39.75 
6- VC 6173A 62.07 56.67 22.33 20.33 8.30 0.797 2.00 2.80 28.49 39.85 
7- VC 6370A 51.55 52.33 11.34 9.33 8.09 0.398 1.62 2.02 19.70 24.54 

8- VC 6368(46-40-4) 60.30 51.67 28.00 18.17 4.52 0.853 1.55 2.40 35.57 55.21 
9- VC 6153B-20P 40.40 46.83 17.22 14.83 7.49 0.573 1.29 1.86 30.84 44.59 

10- V C6153B-20G 23.55 47.83 18.67 13.39 6.97 0.513 0.86 1.37 37.50 60.00 
11-V C6141-54 37.40 64.67 18.73 18.33 7.28 0.828 1.49 2.32 35.75 55.65 
12- V C3890A 28.03 45.67 17.00 14.67 7.23 0.633 1.45 2.08 30.43 43.75 
13-V C1973A 37.08 48.00 16.78 15.72 6.91 0.603 2.11 2.72 22.20 28.54 

14- KPS2 47.02 47.00 13.83 13.33 7.31 0.483 1.17 1.65 29.22 41.28 
15- CN9-5 30.95 49.00 10.67 10.67 7.71 0.473 1.24 1.72 27.58 38.08 
16- King 14.07 49.67 16.00 16.00 7.73 0.740 1.71 2.45 30.24 43.35 

17- Kawmay-1 42.67 50.17 19.33 17.66 4.04 0.837 1.67 2.51 33.41 50.18 
Grand mean 39.96 52.85 16.95 5.13 7.31 0.64 1.58 2.22 29.52 43.05 

CV (%) 49.11 7.95 8.18 14.84 2.48 6.74 15.40 10.93 11.92 17.98 
LSD at 5% 18.93 4.05 1.34 0.73 0.16 0.23 0.04 0.23 3.40 7.47 

 
Pods maturiety percentage ranged from 14.07 to 74.62%, the genotypes VC6173B-6 and  VC6173B-10 

gave the highest maturiety pods percentage (74.62% and 62.07%), respectively comperd to local check (kawmy-
1) and other exporting genotypes. Genotypes variation in pods maturiety recorded by several studies (Solaki et 
al., 2003; Khanal, 2006; Makeen et al., 2007; Hozayn et al., 2008; Gul et al., 2008)  

Seed, straw and biological yields are the function of overall growth and yield attributes per plant. The 
significantly larger biological frame (plant height and number of branches per plant) to produce more number of 
flowers and thus, more number of pods per plant and 100-seed weight resulted into significant variation in seed, 
straw and biological yield among the genotypes studied (Hidayat et al., 2012). Genotype VC6173B-10, 
VC1973A and VC6173A produced significantly higher biological yield (2.72, 2.83 and 3.38 ton, respectively) 
then rest of the genotypes. Sex genotypes produced biological yield between 2.30 and 2.51 ton per fed whereas 
the biological yield of other genotypes ranged from 1.37 to 2.08 ton fed. In general, late early duration 
genotypes produced higher biological yield (2.51- 3.38 ton) than early genotypes (1.37 – 2.08 ton). Seed yield 
(ton/fed.) ranged between (0.40 – 0.83 ton), 0.80 – 0.83 ton for five genotypes (no. 2,6,8,11,17) followed by 
0.63 -0.74 ton for four genotypes (no. 4,5,12,16), 0.57-0.60 ton for three genotypes (no. 1,9,13)  and genotypes 
have no. 3,7,10,14 and 15 came in the last order for producing seed yield (0.40-0.48 ton/fed.). Similar tendency 
was observed in straw yield. It could be concluded that, early or late early maturing genotypes produced higher 
seed yield than normal duration genotypes. Higher yield of earlier  duration genotype was also reported by 
several workers (Bhavsar and Birari, 1989; Kakni et al., 2003; Solaki et al., 2003; Hakim, 2008; Rahim et al., 
2010; Tabasum et al., 2010; Hidayat, et al., 2012).  

 
III. Clustering and relationship among mungbean genotypes based pods maturity: 

 
Regarding pods maturity percentage, genotypes were grouped into four clusters (Fig. 1). Clusters I, II, III 

and VI contained 7, 4, 5, 1 genotypes, respectively. Pods maturiety percentage ranged from 14.07 to 74.62%, the 
genotype (VC6173B-6 ) in cluster VI was the earliest pods maturiety (74.62%), followed by genotype 
comprised in Cluster III [VC6370A, KPS2, VC6173A, VC6368 (46-40-4), VC6173B-10] (47.02 – 62.07%), 
followed by genotypes cluster I (VC6141-54, VC1973A, VC6173C, VC6153B-20P, Kawmay-1, VC3890A, 
CN9-5) (28.03 - 42.67%). Whereas genotypes cluster II came the last order for pod maturity [VC6173B-13P, 
VC6173B-11, VC6153B-20G, king] (14.07 – 23.55%). In general, the genotypes VC6173B-6 and  VC6173B-10 
gave the highest maturiety pods percentage (74.62% and 62.07%), respectively comperd to local chick (kawmy-
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1) and other exotic genotypes. Inter cluster unit this may suggest that these genotypes could be originated from a 
single colony while, intera the clusters this may reflect the wide diversity among the genotypes under the 
conditions of the experiment (Table 1). Genotypic variation was recorded by several studies (Solaki et al., 2003, 
Khanal, 2006, Makeen et al., 2007, Hozayn et al., 2008, Gul et al., 2008, Hakim, 2008, Rahim et al., 2010, 
Tabasum et al., 2010, Hidayat et al., 2012).  

 

 
 
Fig. 1: Clustering of 17 mung bean  genotypes based pods maturity percentage. 

 
IV. Correlation between yield and yield components: 

 
The degree of correlation observable among attributes depends on the development relations between them 

and genetic linkage or pleiotropic effect of genes (Madhur and Jinks, 1994). Correlations among seed yield and 
yield contributing characters revealed that seed yield were significantly and positively correlated with plant 
height (0.31**), number of pods/plant (0.63**), weight of pods/plant (0.77**) and biological yield/faddan 
(0.55**) (Table 7). Generally, gentypes having more pods per plant and heavier pods/plant potentially produce 
higher yield. In this study, accessions VC6368(46-40-4), VC6173B-10 and VC6173A (Cluster III (Fig.1)) which 
records the the  highest yield produced possessed the highest number of pods per plant (28.00, 26.33 and 22.33, 
respectively; Table 6). However, seed yield was negatively correlated with 100-seed weight (- 0.41**) (Table 7) 

 
Table 7: Correlation coefficient of the agronomic characters of 17 mung bean genotypes. 

Character 1 2 3 4 5 6 7 8 9 10 

1- Plant height (cm) 1   

2- Pods no./plant 0.08 1   

3- Pods weight/plant (g) 0.16 0.86** 1   

4- 100-seed weight (g) 0.19 -0.28** -0.18 1   

5- Biological yield (ton/fed.)  0.31** 0.56** 0.69** -0.02 1   

6- Seed yield (ton/fed.) 0.31** 0.63** 0.77** -0.41** .55** 1   

7- Straw yield (ton/fed.) 0.25* 0.42** 0.51** 0.12 0.95** 0.27** 1   

8- Harvest Index (%) 0.01 0.26** 0.24* -0.44** -0.37** 0.54** -0.62** 1  

9- Crop Index (%) 0.02 0.29** 0.24* -0.46** -0.37** 0.53** -0.61** 0.99** 1 

10- Pods maturity (%) at 60 DAS 0.08 0.36** 0.30** 0.08 0.16 0.12 0.14 0.01 0.03 1
 

** Correlation is significant at the 0.01 level. 
* Correlation is significant at the 0.05 level. 

 
The associations between these different agronomic characters and seed yield were supported by the results 

of many authors although the positive or negative nature of these associations varied ccording to the  study. Our 
results are agreement with, Khan et al., (2001) who performed correlation analysis on 15 divergent genotypes of 
mungbean found that seed yield was positively correlated with number of pods per plant and found non-
significant association of seed yield with pods maturity at 60 days after sowing. Makeen et al., (2007) evaluated 
correlations in respect of various desirable characters in 20 genotypes of mungbean and indicated that pods per 
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plant had significantly positive correlation with seed yield. Sriphadet et al., (2007) reported that number of 
pods/plant was found to be the most important yield component in recombinant inbred line population 
developed from a cross between wild Vigna sublobata and a commercial cultivar. Similarly, Zhang (1995) 
found positive associations between seed yield and plant height among 21 AVRDC mungbean accessions. 
Correlation among 9 agronomic characters of 350 mungbean accessions with their yield suggested that pods per 
plant and plant height were positively correlated with seed yield but 100-seed weight was negatively correlated 
with seed yield (Hakim, 2008). Overall, most previous reports showed significantly positive correlations 
between seed yield and pods per plant, while the correlations between seed yield and 100 seed weight was 
inconsistent, depending on the plant materials and environmental conditions used in each study (Biradar, 2007, 
Makeen et al., 2007, Tabasum et al., 2010). In addition, selection for pods per plant has frequently been 
regarded as important for seed yield improvement of mungbean by various authors (Amanullah, 2000, Khan et 
al., 2001, Biradar, 2007, Makeen et al., 2007, Gul et al., 2008, Hakim, 2008, Tabasum et al., 2010). 
 
V. Heritability and expected genetic advance: 

 
Response to selection for quantitative traits is directly proportional to function of its heritability, selection 

intensity and it's of phenotypic variance. Heritability enables the plant breeder to recognize the genetic 
differences among the traits and the genotypic variance indicates the potential for the improvement of particular 
trait (Jarwar et al., 1998).  

In the our study, Table 8 shows the highest phenotypic (PCV) and  genotypic (GCV) coefficients of 
variability of growth characters at 45 days after sowing, stem dry weight (37.66 and 37.32 %, respectively) 
followed by leaves dry weight (33.69 and 33.37 %, respectively), total dry weight (33.38 and 33.25%, 
respectively), the highest phenotypic (PCV) and genotypic (GCV) coefficients of variability were recorded in 
yield and yield components where, pods weight/plant was 93.43 and 93.04 %, respectively) followed by pod 
maturity % at 60 days after sowing (59.97 and 52.84 %, respectively), number of pods/plant (42.49 and 42.23 
%, respectively), straw yield/fed (37.23 and 36.16 %, respectively), seed yield/fed (33.24 and 33.00 %, 
respectively) and biological yield/fed (30.88 and 30.23 %, respectively ).  

Broad sense heritability estimates ranged from 77.64 to 99.32 % for pod maturity % at 60 days after sowing 
and 100-seed weight, respectively. Also, pods weight/plant, pods number/plant, seed yield/faddan and 
biological yield/faddan gave higher values of heritability above 95 %. It can be suggesting that these characters 
were less influenced by the environment, and could be primarily dependant as stable characters to the superior 
promising genotypes which could help in individual plant selection with greater success in breeding 
programs.Broad sense heritability estimates, calculated from the components of variance, and expected genetic 
advance under selection for different traits are shown in (Table 8). In general, the magnitude of heritability 
estimates is influenced by the variability between populations, the extent to which a particular character is 
affected by the prevailing environment conditions and the method used to obtain the estimate (Osman and 
Khidir, 1974). Hence, the estimate of heritability in a particular experiment will be valid only under the 
conditions of that experiment. High heritability does not always mean greater genetic gain. Since heritability in 
broad sense involving additive and non–additive gene effects it will be reliable only if accompanied by high 
genetic advance (Ramanujam and Thirumalachari, 1967). Dixit et al., (1970) stated also that high heritability 
was not associated with high genetic advance, but to make effective selection. It was also noticed that traits, 
which recorded highest GCV also had highest expected genetic advance and vice versa.  
 
Table 8: Mean performance, range, phenotypic (PCV), genotypic (GCV) and Environment (ECV) coefficients of variability, broad sense heritability (hB

2) and genetic advance (GA) of 
genotypes mean for the studied traits. 

Genetic variability Grand  
mean 

Range Genetic variability 
Characters Min. Max. σp

2 σg
2 σe

2 PCV% GCV% ECV% 
h2

B  
(%) 

GA  
(% of 
mean) 

G
ro

w
th

 a
t  

45
 D

A
S 

Plant height (cm) 41.50 30.00 53.67 117.35 107.17 10.18 26.10 24.95 7.69 91.32 49.11 
Leaf dry weight (g/plant) 5.71 3.74 7.91 3.70 3.63 0.07 33.69 33.37 4.63 98.11 68.08 
Stem dry weight (g/plant) 6.41 4.82 9.95 5.83 5.72 0.10 37.66 37.32 5.01 98.23 76.20
Total dry weight (g/plant) 12.12 9.20 17.87 16.36 16.24 0.13 33.38 33.25 2.94 99.23 68.22 

Y
ie

ld
  

co
m

po
ne

nt
s Pod maturity % at 60 DAS 39.96 14.07 74.62 574.31 445.90 128.40 59.97 52.84 28.36 77.64 95.91 

Plant height (cm) 52.85 45.67 64.67 63.10 57.22 5.88 15.03 14.31 4.59 90.68 28.08
Pods number/plant 16.95 10.17 28.00 51.87 51.23 0.64 42.50 42.23 4.72 98.77 86.45 

Pods weight (g/plant) 14.84 9.33 20.33 22.97 22.78 0.19 32.31 32.17 2.96 99.16 190.85 
100-seed weight (g) 7.03 4.04 8.30 1.48 1.47 0.01 17.29 17.23 1.42 99.32 33.98 

Y
ie

ld
 

 
(t

on
/f

ed
) Seed yield (ton/fed) 0.64 0.40 0.85 0.05 0.05 0.00 33.24 33.00 4.02 98.54 67.48 

Straw yield (ton/fed) 1.58 0.86 2.70 0.35 0.33 0.02 37.23 36.16 8.88 94.32 72.33 
Biological yield (ton/fed) 2.22 1.37 3.38 0.47 0.45 0.02 30.88 30.23 6.32 95.82 60.95 

In
de x (%
) Harvest index (%) 29.52 20.00 37.62 66.19 62.06 4.13 27.56 26.69 6.88 93.76 53.23

Crop index (%) 43.05 25.35 62.51 272.56 252.59 19.97 38.35 36.92 10.38 92.67 73.21 
σp 2 = Phenotypic variance, σg 2 = Genotypic variance, σe 2 = Environmental variance, PCV% = Phenotypic Coefficient of Variation %, GCV% = Genotypic Coefficient of Variation %, 
ECV% = Environmental Coefficient of Variation %, h2 (%) = Heritability (%), GA = Genetic Advance. 
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Conclusion: 
 
Generally, the most of tested large seed genotypes gave a reasonable seed, straw and biological yield when 

sowing lately around mid of August. Whereas, the genotypes VC6173B-6 and VC6173B-10 gave the highest 
maturiety pods percentage (74.62% and 62.07%, respectively) comperd to local check (Kawmy-1) and other 
exotic genotypes. Moreover, both mentiend genotypes gave sutible seed yield (0.68 and 0.66 ton/fed., 
respectively). So, these two genotypes could be successfully cultivated after harvesting of early summer crops 
without  cusing the problem associated with contenuious cearel cultivation.  
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