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Applications of Brassinosteroids on Yield and Quality of Mungbean Seed under Drought Stress
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ABST%RACT: 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 ro6t 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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EBL (Table 1) Wuqn ﬁuﬁl%wmaﬂuﬂqnﬁqﬁmﬁm'\uﬂmuaumrﬁmmﬁuﬁzﬁnmunmq ﬁnwmui{@ﬁu
WuRumileatumsauls UfFedudunsadanan (pH 4.7) Binnaduviednnet lussaudaudn
(%OM infiu 0.41%) Lﬁmmw@aﬂﬂ%ﬁLﬂuﬂ?:‘iﬂ‘nu"luﬁumﬁ:ﬁuqq (Avail. P 1infiu 48.1 mg P/kg)
ﬁmmiwumﬁﬂuagﬁ:ﬁuﬁﬂ (K winriu 36.0 mg K/kg) Funtuiaaid@aniliunans (Ca winhu 254.0
mg Ca/kg) ﬂ?mmuunﬁﬁamg}?:ﬁuﬁq (Mg i1 19.0 mg Mg/kg) uaTFNIIMANaLsraALg
(Fe winriu 119.0 mg Fe/kg)

Table 1 Some physical and chemical properties of soils used in the study

Soil properties Soil

Texture” Silty clay

pH? 4.69

OM (%)* : 342

Avail. P (mg/kg)” 25.40

K (mg/kg)” 36.00

Ca (mg/kg)” ; 254.0

Mg (mg/kg)” 19.00

Fe (“Lg@f/ 119.0

Remark

¥ pipette method (Blake, 1980) “Bray Il method (Bray Il and Kurtz, 1945)
Z bH meter (Soil : water; 1 : 1) ¥ Ammonium Acetate 1 N pH 7 extraction (Pratt, 1965)

¥ Walkley and Black method (Walkley and Black, ¢ DTPA
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wanfusuudndasiu Inafniswuans EBL Aufiudadiaanszauaindindu 0.50 waz 2.00 ppm

vinldismindnuitegafigawiniu 18.55 waz 18.81 niNslanszane ANAIAL unnsinvetinildtdlAny
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¥ v
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v 1

0.25 ppm MM AATI T awWinL 12.56, 12.25, 10.46 WAz 9.70 nFusansznne wa iAo
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1 =
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Tablé 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 length Number of Number of Number of  Dry weights of
Treatment . -

sown (day) " (cm)” nodes/plant  branches/plant pods/plant”  stem/pot (g)"
EBL 0 ppm 75 24.3 7 0 5 bed 17.89
EBL 0.010 ppm 75 22.5 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 4d 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 " 272 7 0 8a 16.18
EBL 0.750 ppm 75 27.9 7 0 7 ab 19.39
EBL 1.000 ppm 75 25.3 7 0 6 abcd 17.33
EBL 2.000 ppm 75 26.7 8 0 8 a 17.70
Mean 75 25.3 7 0 6 17.33

F-test ns ns ns ns * ki ns

- CV. (%) 0.67 14.04 8.90 11.07 3243 25.97

" In 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)" (g/pot)” )" (%)"
EBL O ppm 11.87 bc 8.83 b 81.4 97 o o
EBL 0.010 ppm 11.36 bc 8.38 b 773 97 .
EBL 0.025 ppm 13.69 abc 10.1ab 74.1 94
EBL 0.050 ppm 10.69 ¢ 8.17b 73.3 93
EBL 0.075 ppm 10.70 ¢ 8.11b 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 18.55a 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 74.7 97
EBL 2.000 ppm 18.81 a 13.41a 68.9 94
Mean 14.25 10.53 74.4 926
F-test . " i ns ns
C.V. (%) 22.71 28.19 9.00 3.88
" In 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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FuRUgaMne (ANL9en 275%) (Table 5 Las Figure 1)
Table 4 Effects of Epibrassinolide (EBL) in different treatments on yield components and seed yield

of mungbean 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

(cm)” nodes/plant " branches/plant”  pods/plant * seeds/pods " (kg/rai)”
EBL 0 ppm 56.1 10 ab 2 18 12 2741 b
EBL 0.100 ppm 57.5 9b 2 22 12 302.1a
EBL 0.250 ppm 59.9 10a 2 25 12 296.5 ab
EBL 0.500 ppm 60.2 10a 2 22 11 323.2a
EBL 0.750 ppm 59.8 10 ab 2 23 12 287.2b
EBL 1.000 ppm 56.9 10 b 1 26 12 304.3 a
Mean 58.4 10 2 23 12 297.9
F-test ns * ns ns ns ks
‘C.V. (%) 6.13 4.62 30.34 22.75 5.44 6.76

" In 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 seed quality of mungbean in the field (means of

4 replications) under drought condition, dry season 2017

Treatment Good Damaged Germination Seed vigorby  Shoot growth Root growth
seed (%)" seed (%)" (%)" AA test (%) rates (cm)" rates (cm)"

EBL 0 ppm 98.7 1.3b 86 89 7.24 6.15¢c
EBL 0.100 ppm 99.2 0.8 ab 86 89 8.74 8.02a
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 0.4 a 85 88 8.08 7.75a
Mean 99.1 0.8 86 89 8.11 7.38
F-test ns i ns ns ns b
C.V. (%) 0.88 18.10 2.34 7.48 8.73 5.93

"In 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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Figure 1 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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