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ABSTRACT 

Salinity is one of the most destructive factors 

among the abiotic stresses, which limit the crop 

production considerably and ability of salt tolerance 

among the genotypes of a species may be varied. 

Appropriate nutrients application on salinity condi-

tion may alleviate its harmful effects. To achieve 

the aforementioned objectives, two pot experiments 

were performed to find out salt tolerant mungbean 

genotype (s) and to alleviate salinity stress through 

nutrient management. Eleven mungbean genotypes 

viz. BARI mung 2, BARI mung 3, BARI mung 4, 

BARI mung 5, BARI mung 6, BINA moog 1, 

BINA moog 2, BINA moog 5, BINA moog 6, 

BINA moog 7 and BINA moog 8 were screened out 

in three salinity levels (0, 75 and 125 mM) of NaCl. 

The germination of all mungbean genotypes was 

delayed and germination percentage was reduced 

with increasing level of salinity. Among the varie-

ties, BINA moog 8 showed the best performances 

in terms germination and seedling growth (length, 

fresh and dry weights of shoot and root) and BARI 

mung 2 showed the least performances under saline 

environment. The results revealed that BINA moog 

8 was the most tolerant and BARI mung 2 was the 

most sensitive genotype. BINA moog 8 was also 

used for alleviation of salinity through potassium 

nitrate (KNO3) application under five salinity lev-

els (Control, 50mM salt, 50 mM salt + 10 mM 

KNO3, 50 mM salt + 20 mM KNO3 and 50 mM 

salt + 30 mM KNO3). Plants treated with 30 mM 

KNO3 under 50 mM salt stress produced the best 

growth and yield contributing characters viz. length 

of stem and root, no of branches plant-1, fresh and 

dry weight of leaf, stem and root, pods plant-1, 

seeds pod-1, 1000 seed weight performed better 

level while the least performance in respect of 

above traits were observed without KNO3 without 

stressful conditions (50 mM NaCl). Therefore, 

BINA moog 8 can be grown successfully at mild 

stress (50 mM NaCl) with application of 30 mM 

KNO3. 

 
KEYWORDS:  
 

Alleviation, potassium nitrate, screening, salt tolerance, 

Vigna radiate 

INTRODUCTION 

 

Salinity is a major abiotic constraint on crop 

production and adversely affects the social-

economic fabric of many developing countries. In 

Bangladesh, over 30% of the net cultivable areas lie 

in the coastal area, which approximately 53% are 

affected by varying degrees of salinity [1]. The ara-

ble land is continuously transforming into saline (1-

3% per year) either due to primary/natural salinity 

or secondary/irrigation-associated salinity, and is 

expected to increase up to 50% land loss by 2050 

[2]. Salt accumulation in root zone decreases grain 

yield but K enhances the yield and quality of grain 

as well [3]. Salt stress (NaCl) caused decrease in 

water potential, osmotic potential, transpiration, 

stomatal conductance and hydraulic conductance, 

germination, shoot and root lengths and fresh mass 

[4], dry matter and biomass and root, stem and leaf 

weights, plant height [5], seed germination and 

seedling vigor [6], total soluble sugars, proteins, 

free amino acids [7], soluble protein [8] and caused 

large accumulation of sodium and magnesium ions 

and reduced calcium and potassium concentration 

in the shoots and roots. Proline content increased 

with increasing salinity and accumulated in differ-

ent organs of mungbean plants under salt induced 

stress [9, 10]. The productivity of mungbean crop is 

drastically reduced (>70% yield loss) due to salinity 

stress [11]. 

Mungbean (Vigna radiata L.) is an important 

eco-friendly short term leguminous crop of dry land 

agriculture [12]. As a pulse crop of Bangladesh it 

ranks fifth place by both in acreage and total pro-

duction. It contributed 6.5% of the total pulse pro-

duction in our country and average yield was about 

0.28 m ton per acre [13]. Being protein, mineral and 

vitamin rich source, it is a crucial ingredient in 

Bangladesh diets. The extreme increase in popula-

tion in Bangladesh needs to increase the total yield 

of legume crops in order to overcome the protein 

deficiency through summer mungbean cultivation 

in the newly reclaimed lands especially under saline 

conditions of such soil. Several attempts have been 

made for improving the salt tolerant capacity of 

mungbean plants. It is reported that nutrients man-

https://en.wikipedia.org/wiki/Kafr_El-Sheikh
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agement successfully increased the salt tolerance of 

many crop plants [14, 15]. [16] reported that KNO3 

alleviated soil salinity of mungbean. The study was, 

therefore, carried out to find out the suitable salt 

tolerant mungbean variety/s and degree of tolerance 

under different salinity levels, and to alleviate the 

salt stress effect mungbean plant through nutrient 

management. 

 

 

MATERIALS AND METHODS 

 

Plant material and growth conditions. 

Seeds of different mungbean genotypes were col-

lected from Bangladesh Agricultural Research In-

stitute (BARI) such as BARI mung 2, BARI mung 

3, BARI mung 4, BARI mung 5, BARI mung 6, 

and Bangladesh Institute of Nuclear Agriculture 

(BINA) such as BINA moog 1, BINA moog 2, 

BINA moog 5, BINA moog 6, BINA moog 7 and 

BINA moog 8. Seeds were sown in plastic pots in 

sand growth medium by twelve seeds from each 

and placed in Agronomy laboratory, Hajee Mo-

hammad Danesh Science and Technology Universi-

ty, Bangladesh.  

 

Salinity applications. Sodium chloride 

(NaCl) at different concentrations (0, 75 and 150 

mM) was applied after sowing. To avoid osmotic 

shock, the seedlings were adjusted to their final 

NaCl level by imposing the salinity treatment in 

two days intervals while the control was without 

salt stress i.e. irrigated with only normal water. 

 

Measurement of germination, emergence 

and growth attributes. For the determination of 

seed germination in response to salt stress seeds of 

the eleven mungbean genotypes were sown in plas-

tic pots (7.5 cm × 11.3 cm). The pots were placed at 

Agronomy Laboratory, HSTU, Dinajpur under 

room temperature. Germination was calculated after 

seven days. The germination percentage [17], ger-

mination index [18] and vigour index [19] were 

calculated by their prescribed methods. The lengths 

of shoot and root, fresh & dry weights of shoot and 

root were recorded up to 168 hr of germination 

[20]. The seedlings were uprooted and washed with 

distilled water to remove sand particles. Shoot and 

root lengths of five randomly selected seedlings 

from each replicate were measured.  After the 

measurement of root and shoot lengths, the shoots 

were separated from the roots and wrapped with 

filter paper to remove any drop of water present on 

their leaves and shoots. Then these were placed on 

the digital balance for the calculation of fresh 

weights. The same procedure was used for the cal-

culation of root fresh weights. After measuring the 

fresh weights shoots and roots were placed in paper 

bags and dried in an oven at 70°C until reach con-

stant weights. The seedling height reduction and 

relative dry weight (RDW) was calculated accord-

ing to [21]. 

 

Salinity and potassium application. Another 

set of pot experiment was performed at Agronomy 

Laboratory, HSTU, Dinajpur to study the effect of 

potassium on the performance of BINA moog 8. 

The treatments are 0 (control) + 50 mM salt solu-

tion, 50 mM salt + 10 mM KNO3, 50 mM salt + 20 

mM KNO3 and 50 mM salt + 30 mM KNO3. Each 

plastic pot (18 cm deep × 19 cm dimeter) was 

filled-up with air-dried sandy loam soil. Pots were 

moistened with tap water up to the emergence of 

seedling. After seedling establishment, tap water in 

control pots and 12.5 mM NaCl solution were ap-

plied in salt-treated pots up to four days and 25 mM 

for next four days for hardening of seedlings before 

applying actual treatments. Control plants were 

irrigated with tap water up to maturity. The salt 

solutions and nutrient with salt solutions were ap-

plied till maturity. Plant growth and yield contrib-

uting parameters were measured at the harvesting 

stage. Root exudation rate (mg plant-1) was meas-

ured as previously described [16]. 

 

Statistical analysis. All obtained data were 

statistically analyzed according to the technique of 

analysis of variance (ANOVA) for factorial exper-

iment in completely randomized design (CRD) with 

three replications as followed by [22] using means 

of MSTAT-C package. Least Significant Difference 

(LSD) method was used to test the differences be-

tween treatment means at 5 and 1% level of proba-

bility as described by [23]. 

 

 

RESULTS AND DISCUSSION 

 

Screening of mungbean genotypes for salt 

tolerance. (1) Effect of salt stress on seed germi-

nation and vigor. Mungbean genotypes responded 

significantly when increasing salinity levels. The 

best performances on highest germination percent-

age, germination and vigor index under saline con-

ditions were reported BINA moog 8 while BARI 

mung 2 gave the poorest result in this regard (Table 

2). [24] observed genetically diverse arrangements 

resistant to salt stresses within the mungbean varie-

ties. [25] were also reported that seed germination, 

length of plumule and radicle were decreased with 

increasing level of salinity, reduction being maxi-

mum BARI mung 2 and least in BINA moog 8. It 

was reported that, salinity stress conditions caused 

negative effects during germination stages in soy-

bean [26]. 

The results showed that increasing salinity 

levels to 75, 125 mM NaCl significantly reduced 

the germination percentage, germination and vigor 

indices compared to the control (Table 1). Saline 

condition reduces the ability of seed to absorb wa-
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ter, causing rapid reduction in germination rate and 

inducing many metabolic changes. Germination 

reduction under salinity stress might be due to this 

fact that dormancy increases in crop seeds as well 

under salinity stress [27]. Seed germination may be 

affected by salinity through either creating external 

osmotic potential or toxic effect of Na+ and Cl- 

ions as reported by [28, 29].  

 

(2) Effect of salt stress on seedling growth. 

Shoot and root length decreased significantly with 

increasing salinity levels from 0 to 75 and 125 mM 

NaCl. (Table 1). These results are in agreement 

with the findings of [30] who reported that salinity 

reduces plant growth and development through 

nutritional imbalance. The plant dry matter yield 

declined with salinity stress [31]. However, increas-

ing salinity levels to 75, 125 mM NaCl significantly 

reduced seedling height. Salt decreased the water 

potential due to creating the osmotic stress in the 

root zone of seedlings. Reduction in seedling height 

of mungbean under salt stress resulted from combi-

nation of ion toxicity and altered water relation that 

caused large accumulation of sodium and reduced 

potassium concentration, decreased transpiration, 

stomatal conductance and hydraulic conductance 

with increasing salinity as reported by [4]. BINA 

moog 8 showed the longest shoot and root length 

while the shortest shoot and root was recorded in 

BARI mung 2 (Table 2). BINA moog 8 showed the 

highest seedling height (61.62%) while the shortest 

seedlings (125.4%) were recorded in BARI mung 6, 

which was statistically similar to that of BARI 

mung 5. The differences in seedling height reduc-

tion might be due to the varietal response of mung-

bean varieties to salinity [32]. 

 

 

TABLE 1 

Effect of salinity on germination, emergence and growth attributes of mungbean 
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T1 92.86a 100.0a 2270a 20.32a 8.04a 0.00c 4.03a 0.88a 0.50a 0.12a 0.62a 100.0a 

T2 66.43b 71.73b 1403b 12.72b 4.81b 62.36b 2.77b 0.68b 0.37b 0.07b 0.44b 69.62b 

T3 49.07c 52.40c 782.3c 6.86c 2.85c 203.6a 2.19c 0.48c 0.30c 0.05c 0.36c 52.68c 

LSD 0.73 0.70 19.55 0.21 0.12 1.44 0.09 0.01 0.01 0.01 0.01 2.98 

CV % 2.49 2.22 3.11 3.79 5.57 3.84 7.39 3.20 5.74 11.87 7.22 9.51 

The figures in a column having common letter(s) do not differ significantly at 5% level of significance as per 

DMRT 

Where, T1= Control, T2= 75 mM salt, T3= 125 mM salt 

 

TABLE 2 

Response of different mungbean genotypes to salt stress 
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BARI mung 2 57.50i 71.53h 1176h 10.21g 4.48h 92.61d 2.02h 0.48g 0.25f 0.04e 0.27g 66.5d 

BARI mung 3 60.83h 74.64ef 1299g 11.64f 4.60gh 98.66c 2.17gh 0.49g 0.27f 0.04e 0.31f 70.24cd 

BARI mung 4 65.00f 73.06g 1379f 12.20 e 4.78fg 107.7b 2.26fg 0.52f 0.32e 0.04e 0.36e 51.99e 

BARI mung 5 68.17e 76.98cd 1437e 13.09d 4.87ef 122.7a 3.10e 0.62e 0.36d 0.06de 0.42d 69.9cd 

BARI mung 6 78.25b 78.65b 1529d 13.87c 5.24cd 125.4a 3.91b 0.79cd 0.53b 0.10c 0.63b 74.79bc 

BINA moog 1 62.42g 69.94i 1284g 11.44f 4.61gh 79.69f 2.12gh 0.49g 0.27f 0.04e 0.31f 73.72bc 

BINA moog 2 67.58e 68.96i 1364f 12.35e 4.69f-h 82.74e 2.38f 0.54f 0.30e 0.07cd 0.38e 78.83ab 

BINA moog 5 72.50d 73.44fg 1527d 13.99c 5.09de 79.98f 3.50d 0.78d 0.43c 0.08cd 0.52c 84.26a 

BINA moog 6 73.92c 75.81de 1628c 14.93b 5.42c 62.02g 3.59cd 0.81c 0.44c 0.10c 0.54c 79.45ab 

BINA moog 7 77.17b 78.15bc 1703b 15.33b 5.95b 62.10g 3.70c 0.84b 0.53b 0.12b 0.66b 81.21a 

BINA moog 8 80.67a 80.67a 2008a 17.27a 7.82a 61.62g 4.23a 1.18a 0.61 a 0.19a 0.80a 84.99a 

LSD 1.40 1.34 37.43 0.40 0.23 2.75 0.17 0.02 0.02 0.02 0.02 5.70 

CV % 2.49 2.22 3.11 3.79 5.57 3.84 7.39 3.20 5.74 11.87 7.22 9.51 

(3) Effect of salt stress on plant biomass. 

Salt stress significantly reduced the plant fresh and 

dry biomass in all tested genotypes (Table 3). Gen-

otype BINA moog 8 showed the maximum salt 

tolerance potential in terms of having the least per-

cent reduction in plant fresh weight at all imposed 

salinity levels. However, the genotype BARI mung 

2 proved to be highly salt sensitive showing the 
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lowest plant fresh weight at 75 and 125 mM NaCl 

with respect to control. Similarly, the plants sub-

jected to salinity stress exhibited the significant 

decrease in plant dry weights but maximum reduc-

tion was caused by 125 mM NaCl stress (Table 2 

and 3). The genotypes, BINA moog 8 had the high-

est relative plant dry weight (%) over the control, 

whereas BARI mung 2 found to be the most severe-

ly affected genotypes in this regard. The gradual 

reduction in germination percentage, plant height, 

shoot and root length, shoot and root weights, total 

dry matter, total biomass with progressive increase 

in salinity stress as reported earlier by [32, 33] in 

mungbean, and [26, 34] in soybean plants. 

Varying degree of genetic diversity among the 

mungbean varieties resistant to salt stress might be 

due to substantial practical value for studying the 

mechanism of salt tolerance and for the delivery of 

genetic resources for salinity in breeding programs 

[24]. Thus, the differences observed among mung-

bean cultivars in final germination index might be a 

result of the genetic basis and heredity variation 

among the eleven cultivars under present study.  

 

 

TABLE 3 

Effect of salinity on germination, emergence and growth attributes of mungbean genotypes 
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BARI mung 2 × T1 80.25c 100.0a 1846g 16.02j 7.05d 0.00o 

BARI mung 3 × T1 81.50c 100.0a 2035 e 18.33gh 7.11d 0.00o 

BARI mung 4 × T1 89.25b 100.0a 2180d 19.81f 7.44d 0.00o 

BARI mung 5 × T1 88.75b 100.0a 2369c 22.14c 7.47d 0.00o 

BARI mung 6 × T1 99.50a 100.0a 2513b 23.44b 7.97c 0.00o 

BINA moog 1 × T1 89.25b 100.0a 1962f 17.25i 7.27d 0.00o 

BINA moog 2 × T1 98.00a 100.0a 2084e 18.72g 7.32d 0.00o 

BINA moog 5 × T1 98.75a 100.0a 2318c 20.92e 8.05c 0.00o 

BINA moog 6 × T1 97.50a 100.0a 2340c 21.01de 8.24c 0.00o 

BINA moog 7 × T1 98.75a 100.0a 2466b 21.70cd 9.12b 0.00o 

BINA moog 8 × T1 100.0a 100.0a 2855a 24.21a 11.47a 0.00o 

BARI mung 2 × T2 57.50l 71.43ef 1084m 9.46no 4.09g 65.60 k 

BARI mung 3× T2 64.25hi 78.84b 1211l 10.99m 4.15g 66.71k 

BARI mung 4× T2 67.50f 76.06c 1227kl 11.01m 4.32g 79.97j 

BARI mung 5× T2 68.00f 76.96bc 1238kl 11.12m 4.35g 99.26i 

BARI mung 6× T2 73.00de 73.38de 1344j 12.00l 4.802f 95.23i 

BINA moog 1 × T2 59.25kl 66.39h 1210l 10.95m 4.177g 57.18l 

BINA moog 2 × T2 62.00ij 63.27i 1291jk 11.88l 4.26g 58.40l 

BINA moog 5 × T2 64.75gh 65.60h 1452i 13.81k 4.34g 50.73m 

BINA moog 6 × T2 67.50f 69.23fg 1624h 15.31j 4.98f 37.72n 

BINA moog 7 × T2 72.00e 72.92de 1683h 15.46j 5.57e 40.06n 

BINA moog 8 × T2 75.00d 75.00cd 2063e 17.89hi 7.89c 35.08n 

BARI mung 2 × T3 34.75q 43.17l 596.4r 5.13t 2.31m 212.2e 

BARI mung 3 × T3 36.75pq 45.09l 651.4qr 5.60st 2.54j-m 229.3d 

BARI mung 4 × T3 38.25p 43.11l 728.8p 5.77r-t 2.60i-m 243.2c 

BARI mung 5 × T3 47.75n 53.99k 705.2pq 6.00rs 2.81h-l 268.9b 

BARI mung 6 × T3 62.25h-j 62.57i 730.4p 6.15rs 2.97h-j 281.0a 

BINA moog 1 × T3 38.75p 43.43l 680.6 pq 6.11rs 2.39lm 181.9g 

BINA moog 2 × T3 42.75o 43.63l 715.8pq 6.46r 2.48k-m 189.8f 

BINA moog 5 × T3 54.00m 54.71k 810.8o 7.23q 2.89h-k 189.2f 

BINA moog 6 × T3 56.75l 58.21j 921.0n 8.46p 3.04hi 148.3h 

BINA moog 7 × T3 60.75jk 61.53i 959.2n 8.81op 3.17h 146.3h 

BINA moog 8 × T3 67.00fg 67.00gh 1105m 9.69n 4.12g 149.8h 

LSD 2.42 2.32 64.83 0.70 0.40 4.77 

CV % 2.49 2.22 3.11 3.79 5.57 3.84 
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BARI mung 2 × T1 2.51k-m 0.66j 0.34j-l 0.07e-i 0.41ij 100.0a 

BARI mung 3 × T1 2.87ij 0.68j 0.37ij 0.07e-i 0.44hi 100.0a 

BARI mung 4 × T1 3.00h-j 0.74hi 0.47fg 0.08d-h 0.55f 100.0a 

BARI mung 5 × T1 4.10d 0.85f 0.53e 0.08d-g 0.61e 100.0a 

BARI mung 6 × T1 5.40b 0.93de 0.66ab 0.19b 0.85b 100.0a 

BINA moog 1 × T1 2.69j-l 0.69j 0.35jk 0.07e-i 0.42ij 100.0a 

BINA moog 2 × T1 3.17g-i 0.74hi 0.40hi 0.08d-g 0.49gh 100.0a 

BINA moog 5 × T1 4.87c 0.93de 0.52e 0.09d-f 0.61e 100.0a 

BINA moog 6 × T1 4.905c 0.97d 0.55de 0.13cd 0.68d 100.0a 

BINA moog 7 × T1 4.83c 1.02c 0.61bc 0.19b 0.81bc 100.0a 

BINA moog 8 × T1 5.98a 1.50a 0.60a 0.26a 0.95a 100.0a 

BARI mung 2 × T2 1.97o-q 0.49l 0.22q-s 0.05e-j 0.20o 50.38 j 

BARI mung 3× T2 1.98o-q 0.49l 0.23p-s 0.04f-j 0.27l-n 60.47g-j 

BARI mung 4× T2 2.01op 0.50l 0.26n-q 0.04f-j 0.30l 55.52ij 

BARI mung 5× T2 2.95h-j 0.61k 0.28m-o 0.07e-h 0.35k 57.78h-j 

BARI mung 6× T2 3.53ef 0.78gh 0.51ef 0.03g-j 0.54f 63.88f-i 

BINA moog 1 × T2 2.02op 0.49l 0.25o-r 0.05e-j 0.30l 70.77d-g 

BINA moog 2 × T2 2.07n-p 0.57k 0.30l-n 0.08d-h 0.38jk 78.76cd 

BINA moog 5 × T2 3.27f-h 0.81g 0.47fg 0.08d-h 0.55f 90.07ab 

BINA moog 6 × T2 3.46e-g 0.86f 0.45g 0.09d-f 0.54f 79.78b-d 

BINA moog 7 × T2 3.51e-g 0.80g 0.51ef 0.10de 0.61e 75.88c-e 

BINA moog 8 × T2 3.75e 1.13b 0.60cd 0.18b 0.78c 82.54bc 

BARI mung 2 × T3 1.59r 0.29n 0.19s 0.01j 0.20o 49.27j 

BARI mung 3 × T3 1.65qr 0.29n 0.21rs 0.01j 0.22no 50.26j 

BARI mung 4 × T3 1.79p-r 0.30n 0.22q-s 0.01ij 0.24m-o 44.25k 

BARI mung 5 × T3 2.25m-o 0.40m 0.27m-p 0.02h-j 0.30l 49.48j 

BARI mung 6 × T3 2.79jk 0.67j 0.43gh 0.08d-g 0.51fg 60.49g-j 

BINA moog 1 × T3 1.66qr 0.29n 0.20rs 0.01j 0.21o 50.39j 

BINA moog 2 × T3 1.91o-r 0.31n 0.21rs 0.07e-i 0.28lm 57.72h-j 

BINA moog 5 × T3 2.36l-n 0.59k 0.31k-m 0.07d-h 0.39jk 62.72f-i 

BINA moog 6 × T3 2.41lm 0.60k 0.32k-m 0.08d-h 0.40i-k 58.58h-j 

BINA moog 7 × T3 2.76jk 0.70ij 0.46g 0.09d-f 0.55f 67.76e-h 

BINA moog 8 × T3 2.97h-j 0.90e 0.54e 0.14bc 0.68d 72.42c-f 

LSD 0.31 0.04 0.04 0.04 0.04 9.88 

CV % 7.39 3.20 5.74 11.87 7.22 9.51 

The figures in a column having common letter(s) do not differ significantly at 5% level of significance as per 

DMRT 

Where, T1= Control, T2= 75 mM salt, T3= 125 mM salt 

 

 

Alleviation of salt stress through potassium 

nitrate fertilization. (1) Potassium increased im-

prove morphological characters. The morpholog-

ical parameters of mungbean seriously affected by 

salt stress (Table 4). The applications of potassium 

overcome the adverse effects of salt stress and im-

prove morphological parameters of salt stress. The 

length of shoot and root progressively increased 

with increasing potassium level under saline condi-

tion. With the application of K, the number of fruit 

bearing branches plant-1 showed an increasing ten-

dency under saline condition (Table 4). Foliar ap-

plication of potassium nitrate to the salt treated 

plants may reduce toxic ions uptake as well as im-

prove K and N status of salt treated plants resulting 

better plant growth [35]. 

 

(2) Potassium increased biomass produc-

tion in different plant parts. In this study leaf, 

petiole, stem and root fresh and dry weight were 

measured at maturity. Salinity negatively influ-

enced all the fresh and dry weights remarkably (Ta-

ble 4). Reduction in growth and total dry matter 

production under saline condition was previously 
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reported in [4, 36, 37]. Reduction in turgor pressure 

for plants exposed to salinity might be the major 

cause of growth reduction in excessive accumula-

tion of an internal ion concentration [38]. The fresh 

and dry weights of plant parts viz. leaves, stems and 

roots increased with the application of K under sa-

line condition (Table 4). These findings are in con-

formity with that of [16] who reported that applica-

tion of K improves water relations and growth of 

plants as well. [39] reported that the supplementary 

potassium reduced the effects of salt stress on the 

growth of plants and better for high biomass pro-

duction of mungbean genotype.  

 

(3) Potassium increased exudation rate sig-

nificantly under saline condition. Salinity de-

creased exudation rate substantially. The minimum 

root exudation rate (55.40 mgh-1) was observed at 

50 mM saline condition. Application of potassium 

from 0 to 30 mM levels increased root exudation 

rate significantly under saline condition (Table 4). 

Salinity induced reduction in exudation rate was 

also observed in mungbean [40]. Elemental K has a 

marked effect on exudation rate. [41] concluded 

that K+ promotes the loading of the sieve tube com-

panion cell complex with assimilates, thus decreas-

ing the water potential in the phloem sap and induc-

ing an increased water uptake to the sieve cell com-

panion cell components. That may result in a 

stronger push and increase the phloem exudation. 

[42] reported that the beneficial effects of K to di-

minish salinity effects in cotton might be due to 

improved plant water status, as well as the status of 

better mineral nutrient relationship. The present 

study also proved that salinity decreased the exuda-

tion rate of mungbean substantially and application 

of K increased exudation rate significantly under 

saline condition. 

 

(4) Potassium fertilization increased mung-

bean yield attributes significantly under salinity 

stress. Salt stress led to a significant reduction in 

yield attributes of mungbean. Reduction in yield 

components under saline condition reported previ-

ously in mungbean [4, 43, 44, 45, 46, 47, 48, 49, 

50]. Potassium application increased the yield pa-

rameters significantly under saline condition (Table 

5). The higher seed yield plant-1 due to application 

of potassium might be due to higher number of 

seeds pod-1 and greater seed size [16, 51]. [52] ob-

served that potassium application not only en-

hanced the availability of other nutrient but also 

increased the photosynthetic activity in chickpea. 

Transportation of photosynthates from source to 

sink might be the main reason for increase in num-

ber of seed per pod [52]. This study concluded that 

the maximum seed yield plant-1 (1.82 g) was ob-

tained when the mungbean genotype was fertilized 

at the rate of 30 mM potassium under 50mM NaCl 

salty soil. 

 

 

TABLE 4 

Effect of salinity and potassium levels on morphological characters of mungbean 
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0 0 37.79a 10.63a 4.58a 3.05a 0.74a 0.91a 0.48 a 2.05a 0.71a 0.62a 0.08a 116.3a 

50 0 25.65d 7.32b 1.81d 1.50d 0.41d 0.61d 0.19 c 0.74d 0.37e 0.12d 0.036a 55.40e 

50 10 29.93c 8.85ab 2.95c 2.02c 0.51c 0.61d 0.22 c 0.98c 0.48d 0.23c 0.043a 69.78d 

50 20 34.66b 10.20a 3.25bc 2.45b 0.61b 0.73c 0.36 b 1.23b 0.57c 0.42b 0.046a 78.55c 

50 30 35.92ab 10.40a 3.68b 2.59b 0.70a 0.82b 0.39 b 1.24b 0.63b 0.48b 0.065a 87.70b 

LSD  2.51 1.99 0.58 0.33 0.06 0.05 0.05 0.22 0.05 0.07 0.05 4.02 

CV %  5.08 13.94 11.96 9.48 7.37 4.91 6.15 11.75 3.73 12.52 13.34 3.28 

 

TABLE 5 

Effect of salinity and potassium levels on yields and yield contributing character of mungbean 

 
Salinity levels 

(mM) 

Potassium levels 

(mM) 

Pods 

/plant 

Seeds 

/plant 
Seed yield /plant (g) 1000-seed wt (g) 

0 0 9.60a 48.25a 2.12 a 38.82a 

50 0 4.97d 17.51e 0.66e 32.76d 

50 10 5.03d 24.58d 0.98d 32.90d 

50 20 6.02c 35.85c 1.21c 34.02c 

50 30 7.52b 41.08b 1.82b 36.83b 

LSD 0.44 2.85 0.14 0.793 

CV % 4.38 5.65 6.46 1.50 

The figures in a column having common letter(s) do not differ significantly at 5% level of significance as per 

DMRT 
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CONCLUSIONS 

 

The present study demonstrated that impact of 

salinity on seed germination and initial growth 

stage of mungbean. Application of potassium 

seemed promising to overcome the adverse effects 

of salt stress and to improve the morphological pa-

rameters, yield and yield components of mungbean 

grown under salt stress. 

 

 

ACKNOWLEDGEMENTS 

 

The authors are acknowledged to Md Rafiqul 

Islam, SSO, Agronomy Division, Bangladesh Agri-

culture Research Institute (BARI), Pabna, Bangla-

desh. This work was supported by Institute of Re-

search and Training (IRT), HSTU from 2013-2014.  

 

 

REFERENCES 

 

[1] Haque, S.A. (2006) Salinity problems and crop 

production in coastal regions of Bangladesh. 

Pak. J. Bot. 38, 1359-1365. 

[2] Hasanuzzaman, M., Nahar, K., Fujita, M., Ah-

mad, P., Azooz, M.M., Prasad, M.N.V. (2013) 

Ecophysiology and responses of plants under 

salt stress. Springer, New York. 25-87.  

[3] Thalooth, A.T., Tawfik, M.M., Mogda, H.M. 

(2006) A comparative study on the effect of fo-

liar application of zinc, potassium and magne-

sium on growth under water stress conditions. 

World J. Agric. Sci. 2, 37-46. 

[4] Raptan, P.K., Hamid, A., Khaliq, Q.A., So-

laiman, A.R.M., Aluned, J.U., Karim, M.A. 

(2001) Salinity tolerance of blackgram and 

mungbean: I. Dry matter accumulation in dif-

ferent plant parts. II. Mineral ions accumula-

tion in different plant parts. Korean J. Crop Sci. 

46, 380-394.  

[5] Rahman, M.M., Habib, M.A., Sikdar, M.S.I., 

Shamsuzzoha, M., Islam, M.S. (2016) Evalua-

tion of mungbean genotypes for salt tolerance 

at seedling stage and alleviation of saline stress 

by gypsum. Fundam. Appl. Agric. 1(1), 39-43. 

[6] Neelam, M., Dwivedi, U.N. (2004) Genotypic 

difference in salinity tolerance of green gram 

cultivars. Plant Sci. 166, 1135-1142. 

[7] Dhingra, H.R., Sharma, P.K. (1993) Biochemi-

cal and mineral composition of young healthy 

and shrivelled mungbean (Vigna radiata L.) 

seeds in response to salinity. Indian. J. Plant 

Physiol. 36, 115-117. 

[8] Zayed, M.A., Zeid, I.M. (1998) Effect of water 

and salt stresses on growth, chlorophyll, min-

eral ions and organic solutes contents and en-

zymes activity in mungbean seedlings. Biol. 

Plant. 40, 351-356. 

[9] Nandwal, A.S., Godara, M., Kambaj, D.V., 

Kundu, B.S., Kumar, B., Sharma, S.K. (2000) 

Nodule functioning in trifoliate and pentafoli-

ate mungbean genotypes as influenced by sa-

linity. Biol. Plant. 43, 459-462. 

[10] Abd-Alla, M.H., Vuong, T.D., Harper, J.E. 

(1998) Genotypic differences in dinitrogen fix-

ation response to NaCl stress in intact and 

grafted soybean. Crop Sci. 38, 72-77. 

[11] Keatinge, J.D.H., Easdown, W.J., Yang, R.Y., 

Chadha, M.L., Shanmugasundaram, S., (2011) 

Overcoming chronic malnutrition in a future 

warming world: The key importance of mung-

bean and vegetable soybean. Euphytica. 180, 

129-141.  

[12] BBS (Bangladesh Bureau of Statistics) (2012) 

Statistical Yearbook of Bangladesh. Stat. Div., 

Minis. Plann., Govt. of the People’s Rep. 

Bangladesh, Dhaka. p. 472. 

[13] El-Bastawisy, Z.M. (1999) Hormonal control 

of growth and metabolism of water stressed C3 

and C4 plants. A Ph.D. Thesis, Fac. Sci., 

Mansoura Univ., Egypt. 67-69. 

[14] Hoque, M., Haque, S. (2002) Effects of GA3 

and its mode of application on morphology and 

yield parameters of mungbean (Vigna radiata 

L.). Pakistan J. Biol. Sci. 5, 281-283. 

[15] Kabir, M.E., Karim, M.A., Azad, M.A.K. 

(2004) Effect of potassium on salinity toler-

ance of mungbean (Vigna radiata L.). J. Biol. 

Sci. 4, 103-110.  

[16] Shahid, M.A., Pervez, M.A., Balal, R.M., 

Mattson, N.S., Rashid, A., Ahmad, R., Ayyub, 

C.M. and Abbas, T. (2011) Brassinosteroid 

(24-epibrassinolide) enhances growth and alle-

viates the deleterious effects induced by salt 

stress in pea (Pisum sativum L.). Aust. J. Crop 

Sci. 5, 500-510. 

[17] Karim, M.A., Utsunomiya, N., Shigenaga, S. 

(1992) Effect of sodium chloride on germina-

tion and growth of hexaploid triticale at early 

seedling stage. Japanese J. Crop Sci. 61, 279-

284. 

[18] Abdul-Baki A.A., Anderson, J.D. (1973) Vigor 

determination in soybean seed by multiple cri-

teria. Crop Sci. 13, 630-633. 

[19] ISTA (International seed testing Association) 

(1985) International rules for seed testing. Seed 

Sci. Technol. 13, 299-513. 

[20] Islam, M.M., Karim, M.A. (2010) Evaluation 

of rice (Oryza sativa L.) genotypes at germina-

tion and early seedling stage for their tolerance 

to salinity. The Agriculturists. 8(2), 57-65. 

[21] Gomez, K.A., Gomez, A.A. (1984) Statistical 

Procedures for Agricultural Research. 2nd edi-

tion. John Wiley and Sons. New York. p. 680. 

[22] Snedecor, G.W., Cochran, W.G. (1980) Statis-

tical Methods. The Iowa State University 

Press, Iowa, 7th edition, p. 507. 



© by PSP  Volume 26 – No. 12/2017 pages 7218-7226      Fresenius Environmental Bulletin 

7225 

 

[23] Win, K.T., Oo, A.Z., Hirasawa, T., Ookawa, T. 

Yutaka, H. (2011) Genetic analysis of Myan-

mar Vigna species in responses to salt stress at 

the seedling stage. Afr J. Biotechnol. 10, 1615-

1624. 

[24] Babbar K.R.S., Dhingra, H.R. (2007) Screen-

ing on mungbean {Vigna radiata (L.) Wilczek} 

genotypes for salinity tolerance. Haryana 

Agric. Univ. J. Res. 37, 1-6. 

[25] EL Sabagh, A., Omar, A., Saneoka, H., Ba-

rutçular, C. (2015) Physiological performance 

of soybean germination and seedling growth 

under salinity stress. Dicle University Inst. Nat. 

Apd. Sci. J. 4(1), 6-15. 

[26] Mahdavi, B., Sanavy, S.A. (2007) Germination 

and seedling growth in grasspea (Lathyrus sa-

tivus) cultivars under salinity conditions. Paki-

stan J. Biol. Sci. 10(2), 273-279. 

[27] Khajeh-Hosseini, M., Powell, A.A., Bingham, 

I.J. (2003) The interaction between salinity 

stress and seed vigour during germination of 

soyabean seeds. Seed Sci. Technol. 31, 715-

725. 

[28] Murillo-Amador, B., Lopez-Aguilar, R., Kaya, 

C., Larrinaga-Mayoral, J. and Flores-

Hernandez, A. (2002) Comparative effects of 

NaCl and Polyethylene Glycol on germination, 

emergence and seedling growth of cowpea. J. 

Agron. Crop Sci. 188, 235-247. 

[29] Yang, Y.W., Newton, R.J., Miller, F.R. (2007) 

Salinity tolerance in Sorghum bicolor. I. Whole 

plant response in sodium chloride in S. bicolor 

and S. halepense. Crop Sci. 30, 775–810. 

[30] Islam, M.S., Akhter, M.M., EL Sabagh, A., 

Liu, L.Y., Nguyen, N.T., Ueda, A. (2011) 

Comparative studies on growth and physiolog-

ical responses to saline and alkaline stresses of 

Foxtail millet (Setaria italica L.) and Proso mil-

let (Panicum miliaceum L.). Aust J Crop Sci. 5, 

1269–1277. 

[31] EL Sabagh, A., Omar, A., Saneoka, H., Ba-

rutçular, C. (2015) Comparative physiological 

study of soybean (Glycine max L.) cultivars 

under salt stress. YYUJAGRSCI. 25(3), 269-

278. 

[32] Sahai, V.N. (2004) Mineral Nutrients. Funda-

mentals of Soil. 3rd Ed. Kalyani Publ., New 

Dehli, India. 151-155. 

[33] Salim, M. Pitman. M.G. (1988) Salinity toler-

ance of mungbean (Vigna radiata L.) seed pro-

duction. Agric. Res. 28, 361-370.  

[34] Singh, B.B., Tewari, T.N., Singh, A.K. (1993) 

Stress studies in lentil. III leaf growth, nitrate 

reductase activity, nitrogenous activity and 

nodulation of two lentil genotypes. J. Agron. 

Crop Sci. 171, 196-205. 

[35] Greenway, H. and Gibbs, J. (2003) Mecha-

nisms of anoxia tolerance in plants. II. Energy 

requirements for maintenance and energy dis-

tribution to essential processes. Funct. Plant 

Biol. 30, 999-1036. 

[36] Wang, M., Zheng, Q., Shen, Q., Guo, S. (2013) 

The critical role of potassium in plant stress re-

sponse. Int. J. Mol. Sci. 14, 7370-7390. 

[37] Islam, M.S. (2001) Morpho-physiology of 

blackgram and mungbean as influenced by sa-

linity. An M.S. Thesis, Bangabandhu Sheikh 

Mujibur Rahman Agril. Univ., Salna, Gazipur, 

Bangladesh. 94-99. 

[38] Mengel, K., Haeder, H.E. (1977) Effect of po-

tassium supply on the rate of phloem sap exu-

dation and composition of phloem sap of Rici-

nus communis. Plant Physiol. 59, 282-284. 

[39] Abd-Ellah, M.K., Shalaby, E.E. (1993) Cotton 

response to salinity and different potassium-

sodium ratio in irrigation water. Agron. J. Crop 

Sci. 170, 25-31. 

[40] Patil, S.L., Hunshal, C.S., Nadagouda, B.T., 

Kori, R.N., Salakinakop, S.R. (1996) Dry mat-

ter accumulation in gram as influenced by sa-

line water irrigation. Indian Adv. Agril. Res. 6, 

78-87. 

[41] EL Sabagh, A., Sorour, S., Ueda, A., Saneoka, 

H., Barutçular, C. (2015) Evaluation of salinity 

stress effects on seed yield and quality of three 

soybean cultivars. Azarian Journal of Agricul-

ture. 2(5), 138-141. 

[42] EL Sabagh, A., Sorour, S., Omar, A., Ragab, 

A., Islam, M.S., Barutçular, C., Ueda, A. and 

Saneoka, H. (2015) Alleviation of adverse ef-

fects of salt stress on soybean (Glycine max L.) 

by using osmoprotectants and compost applica-

tion. Int. J. Biol. Biomol. Agril. Food Biotech. 

Eng. (International Science Index). 9(9).  

[43] Hasan, Md.K., EL Sabagh, A., Sikdar, Md.S.I. 

Alam, Md.J., Ratnasekera, D., Barutcular, C., 

Abdelaal, Kh.A.A. and Islam, M.S. (2017) 

Comparative adaptable agronomic traits of 

blackgram and mungbean for saline lands. 

Plant Archives. 17(1), 589-593. 

[44] Abd El-Wahed, M.H., EL Sabagh, A., Mo-

hammed, H., Ueda, A., Saneoka, H. and Ba-

rutçular, C. (2015) Evaluation of barley 

productivity and water use efficiency under sa-

line water irrigation in arid region. Int. J. Agr. 

Crop. Sci. 8, 765-773. 

[45] EL Sabagh, A., Islam, M.S., Ueda, A., Saneoka 

H. and Barutçular, C. (2015) Increasing repro-

ductive stage tolerance to salinity stress in soy-

bean. Int. J. Agric. Crop Sci. 8, 738-745. 

[46] EL Sabagh, A., Sorour, S., Ragab, A., Saneoka 

H. and Islam, M.S. (2017) The Effect of Exog-

enous Application of Proline and Glycine Beta-

ineon the Nodule Activity of Soybean Under 

Saline Condition. Journal of Agriculture Bio-

technology. 2(1), 01-05. 

[47] EL Sabagh, A., Sorour, S., Saneoka, H., Islam, 

M.S. (2016) Enhancing nitrogen fixation in 

soybean (Glycine max L.) by composting under 



© by PSP  Volume 26 – No. 12/2017 pages 7218-7226      Fresenius Environmental Bulletin 

7226 

 

saline stress condition. Agricultural Advances. 

5(8), 345-348. 

[48] Asgar, A., Nadeem, M.A., Tahir, A.T.M., 

Hussain, M. (2007) Effect of different potash 

levels on the growth, yield and protein contents 

of chickpea. Pakistan J. Bot. 39, 23-527. 

[49] Samiullah, K.N.A. (2003) Physiological inves-

tigation on interactive effect of P and K on 

growth and yield of chick pea. Indian J. Plant 

Physiol. 8, 165-170.  

[50] Ali, A., Malik, M.A., Ahmad, R., Atif, T.S. 

(1996) Response of mungbean to potassium 

fertilizer. Pakistan J. Agric. Sci. 33, 44. 

 

 

 

 

 

 

Received: 11.04.2017 

Accepted: 17.08.2017 

 

 

CORRESPONDING AUTHOR 

 

Ayman EL Sabagh 

Department of Agronomy,  

Faculty of Agriculture,  

Kafrelsheikh University,  

Kafrelsheikh, Egypt  

 

E-mail: ayman.elsabagh@agr.kfs.edu.eg 

 

View publication statsView publication stats

https://www.researchgate.net/publication/320558218

