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Effects of Brassinosteroid on Yield and Seed Quality of Mungbean under Drought Stress
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ABSTRACT

Mungbean seed production after rice in dry season had problems from drought.
Drought conditions decreased seed yield and increased undeveloped seeds due to
dehydration. Brassinosteroids (EBL) stimulates shoot and root growth rate, germination
and vigor of seed, and also induces drought stress tolerance. The objectives of this study
were to evaluate effects and suitable concentrations of EBL on plant growth, yield and
quality of mungbean seed under drought conditions. Mungbean seeds (CN84-1) were
treated and foliar EBL on flowering begins (R1) and seed produced begins (R3) in pot and
field experiments including, EBL at eleven concentrations of 0.01, 0.025, 0.05, 0.075, 0.10,
0.25, 0.50, 0.75, 1.00 and 2.00 ppm and distilled water treated was use as the control.
The results were found that mungbean seeds treated with EBL 0.50 and 2.00 ppm gave
higher number pods per plant, pods dry weight per pot and seeds weight per pot of
mungbean than non-treated seeds. Moreover, mungbean seeds treated with 0.10, 0.50
and 1.00 ppm had the highest of seed yield of mungbean. Especially, seeds treated with
EBL 1.00 ppm had lowest undeveloped seeds and highest root growth rate. There were
no differences in standard germination and seed vigor by AA test between seeds from
mungbean planted under drought conditions in the greenhouse and experimental fields.
After 4 months of storage under room temperature, it was found that germination of
mungbean seed slightly decreased but higher than 75 percentage which is the minimum
of germination percentage for certified mungbean seed. Additionally, there were no
differences in seed vigor by AA test between before and after storage. Therefore,
mungbean seeds treated with EBL 0.50 and 1.00 ppm were suitable concentrations of
EBL to increase the efficiency of mungbean seed production under drought conditions.

Key words: Brassinosteroids, Mungbean, Drought conditions, Seed germination and vigor
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Table 1 Some physical and chemical properties of soils used in the study.

Soil properties Soil
Texture’ Silty clay
pH? 4.69
OM (%)* 3.12
Avail. P (mg/kg)¥ 25.40
K (mg/kg)” 36.0
Ca (mg/kg)” 254.0
Mg (mg/kg)” 19.0
Fe (mg/kg)¥ 119.0
Remark
V pipette method (Blake, 1980) ¥ Bray Il method (Bray Il and Kurtz, 1945)
2 pH meter (Soil : water; 1: 1) ¥ Ammonium Acetate 1 N pH 7 extraction (Pratt, 1965)

¥ Walkley and Black method (Walkley and Black, 1934) % DTPA
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Table 2 Effects of Epibrassinolide (EBL) in different treatments on physiological maturity (PM)
and yield components of mungbean in the pot (means of 4 replications)

under drought condition.

PM after Stem Number of Number of Number of Dry weights
Treatment
sown (day) ¥ length nodes/plan  branches/plan pods/plant  of stem/pot
EBL 0 ppm 75 24.3 7 0 5 bcd 17.89
EBL 0.010 ppm 75 225 7 0 6 abcd 12.74
EBL 0.025 ppm 74 24.3 7 1 7 abcd 18.72
EBL 0.050 ppm 75 224 7 0 4d 16.52
EBL 0.075 ppm 75 24.7 7 1 ad 19.21
EBL 0.100 ppm 75 27.0 8 1 8 ab 19.75
EBL 0.250 ppm 75 26.3 8 0 7 abc 15.17
EBL 0.500 ppm 74 27.2 7 0 8a 16.18
EBL 0.750 ppm 75 27.9 7 0 7 ab 19.39
EBL 1.000 ppm 75 253 7 0 6 abcd 17.33
EBL 2.000 ppm 75 26.7 8 0 8a 17.70
Mean 75 25.3 7 0 6 17.33
F-test ns ns ns ns ** ns
CV. (%) 0.67 14.04 8.90 11.07 32.43 25.97

YIn a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang Test (p < 0.05)



Table 3 Effects of Epibrassinolide (EBL) in different treatments on yield and standard
germination (%) of mungbean in the pot (means of 4 replications)

under drought condition.

Dry weights of Seeds weights 1,000 seed weights Germination
Treatment

pod/pot (g)l/ (g/pot)“ (g)l/ (%)1/
EBL O ppm 11.87 bc 8.83b 81.4 97
EBL 0.010 ppm 11.36 bc 838 b 773 97
EBL 0.025 ppm 13.69 abc 10.1a b 74.1 94
EBL 0.050 ppm 10.69 c 8.17 b 73.3 93
EBL 0.075 ppm 10.70 c 8.11 b 77.4 96
EBL 0.100 ppm 16.42 abc 12.25 ab 70.8 98
EBL 0.250 ppm 13.21 abc 9.70 ab 70.4 95
EBL 0.500 ppm 18.55 a 14.01 a 73.9 96
EBL 0.750 ppm 16.98 ab 12.56 ab 75.8 96
EBL 1.000 ppm 14.48 abc 10.46 ab 4.7 97
EBL 2.000 ppm 18.81 a 1341 a 68.9 94
Mean 14.25 10.53 74.4 96
F-test x ** ns ns
C.V. (%) 22.71 28.19 9.00 3.88

YIn a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang Test (p < 0.05)
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Table 4 Effects of Epibrassinolide (EBL) in different treatments on yield components and

seed yield of soybean in the field (means of 4 replications) under drought condition,

dry season 2017.

Stem length  Number of Number of Number of Number of  seeds weights
Treatment

(ecm)V nodes/plant branches/plant  pods/plant  seeds/pods (kg/rai)
EBL O ppm 56.1 10 ab 2 18 12 274.1b
EBL 0.100 ppm 57.5 9b 2 22 12 302.1 a
EBL 0.250 ppm 59.9 10 a 2 25 12 296.5 ab
EBL 0.500 ppm 60.2 10 a 2 22 11 323.2 a
EBL 0.750 ppm 59.8 10 ab 2 23 12 2872 b
EBL 1.000 ppm 56.9 10b 1 26 12 304.3 a
Mean 58.4 10 2 23 12 297.9
F-test ns * ns ns ns x*
C.V. (%) 6.13 4.62 30.34 22.75 5.44 6.76

YIn a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang Test (p < 0.05)

Table 5 Effects of Epibrassinolide (EBL) in different treatments on yield components and

seed yield of soybean in the field (means of 4 replications) under drought condition,

dry season 2018.

Stem length  Number of Number of Number of Number of  seeds weights
Treatment

(cm)Y nodes/plant  branches/plant  pods/plant seeds/pods (kg/rai)
Control 61.8 10 ab 2 19 12 2769 b
EBL 0.100 ppm 63.2 10b 2 22 12 305.2 a
EBL 0.250 ppm 65.9 11a 2 25 12 299.5 ab
EBL 0.500 ppm 66.2 11a 2 22 11 3073 a
EBL 0.750 ppm 65.8 10 ab 2 23 12 290.1 b
EBL 1.000 ppm 64.9 10b 2 26 12 3264 a
Mean 64.6 10 2 23 12 300.9
F-test ns * ns ns ns **
C.V. (%) 4.65 4.48 28.54 22.75 5.44 6.76

Y In a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang Test (p < 0.05)



Table 6 Effects of Epibrassinolide (EBL) in different treatments on seed quality of mungbean

in the field (means of 4 replications) under drought condition, dry season 2017.

Good Damaged Germination Seed vigor Shoot growth  Root growth
Treatment

seed (%)Y seed (%)Y (%)Y by rates (cm)”  rates (cm)Y
EBL O ppm 98.7 13b 86 89 7.24 6.15 ¢
EBL 0.100 ppm 99.2 0.8 ab 86 89 8.74 8.02 a
EBL 0.250 ppm 99.3 0.7 ab 87 90 8.46 7.57 ab
EBL 0.500 ppm 99.3 0.7 ab 86 89 8.17 7.65 ab
EBL 0.750 ppm 98.4 0.6 ab 85 89 7.99 7.15b
EBL 1.000 ppm 99.6 04 a 85 88 8.08 7.75a
Mean 99.1 0.8 86 89 8.11 7.38
F-test ns x* ns ns ns **
C.V. (%) 0.88 18.10 2.34 7.48 8.73 593

YIn a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang Test (p < 0.05)

Table 7 Effects of Epibrassinolide (EBL) in different treatments on seed quality of mungbean

in the field (means of 4 replications) under drought condition, dry season 2018.

Good Damaged Germination  Seed vigor by Shoot growth  Root growth
Treatment

seed (%)Y seed (%) (%) AA test (%)Y  rates (cm)¥  rates (cm)Y
EBL 0 ppm 98.4 1.6 87 89 7.46 6.33 C
EBL 0.100 ppm 98.2 1.8 85 88 8.91 8.26 a
EBL 0.250 ppm 98.3 1.7 86 90 8.71 7.80 ab
EBL 0.500 ppm 98.3 1.7 87 88 8.42 7.88 ab
EBL 0.750 ppm 98.7 1.3 88 89 8.23 736 b
EBL 1.000 ppm 98.6 1.4 87 88 8.32 7.98 a
Mean 98.4 1.6 87 89 8.35 7.60
F-test ns ns ns ns ns >

C.V. (%) 0.88 19.88 2.95 4.93 8.70 5.83
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Figure 3 Seed germination (a) and vigor by AA test (b) after stored room temperature for four months of different treatments EBL, dry season 2017.
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Figure 4 Seed germination (a) and vigor by AA test (b) after stored room temperature for four months of different treatments EBL, dry season 2018.
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