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Application of Brassinosteroids Plant Growth Regulators to Improve

Yield and Seed Quality of Legume Crops
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ABSTRACT

The problems of legume crops are mainly physical stress, growth retard and stunt,
due to low temperature effect in dry season. Brassinosteroids (BRs) growth-promoting
products stimulating shoot and root growth rate, germination and vigor of seed, and also
induces lowtemperature stress tolerance in plants. This research was objected to
investicate the effect of BRs concentrations on seedling growth rate and vigor of legume
crop seeds under the low temperature conditions. Soybean seeds (CM60), Mungbean seeds
(CN72) and Peanut seeds (KK6) were treated with two kinds of BRs including, EBL and
DHECD at five concentrations of 0.05, 0.075, 0.10, 0.25 and 0.50 mgL_1 and water treated
was use as the control. Standard germination test, cool germination test (18°C) and cold
test (10°C, 7 days followed by 250C, 4 days) were conducted to evaluate germination, and
shoot and root growth rate. The results found that soybean seedstreated with EBL 0.10
meL " and DHECD 0.075 meL ", mungbean seeds treated with DHECD 0.05 mgl ", and peanut
seeds treated with EBL 0.10 mgL_1 and 0.50 mgL_1 were the advantageousconcentrations
that showed the highest germination, and shoot and root growth rate. This result could
imply that the suitable concentration of BRs stimulates the low temperature stress
tolerance of the soybean mungbean and peanut. Therefore, legume seeds treated with
appropriate BRs concentration would be introduced before planting to promote seed
germination, vigor, and stress tolerance especity in low temperature condition. However,
field trails test would be studied to complete this research and will be benefit for
application in the future.
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Table 1 Department of Agriculture's standard for seed crops (@a10u3deiasls, 2537)

4 of Seed FoundationSeed (%) RegisterSeed (%) Certified Seed (%)
Kind of See
Mcl/ P2/ G3/ Mcl/ PZ/ GB/ MCI/ P2/ G3/
Soybean 10 98 80 10 98 75 12 97 65
Mungbean 11 98 90 11 98 85 12 98 75
Peanut 9 96 80 9 96 75 9 96 70
7 . 27 i 3/ L
MC = Moisture content PT = Purity G = Germination

Table 2 The effects of different EBL and DHECD on % germination of soybean, mungbean

and peanut under normal condition (2030°C).

Germination (%)1/

Treatments

Soybean Mungbean Peanut
1. EBL 0.050 mg/L 83ab 94a 72e
2. EBL 0.075 mg/L 80bc 89c 88b
3. EBL 0.100 mg/L 8da 92b 92a
4. EBL 0.250 mg/L 81bc 85d 85b
5. EBL 0.500 mg/L 81bc 92b 92a
6. DHECD 0.050 mg/L 78¢C 93ab 79d
7. DHECD 0.075 mg/L 85a 89c 8dbc
8. DHECD 0.100 mg/L 78¢C 83e 86b
9. DHECD 0.250 mg/L 78c 88c 8lcd
10. DHECD 0.500 mg/L 74d 85d 67f
11. Non-treated (water) 78c 83e 70ef
\dy 80 88 81
F-test *% *% *%
C.V. (%) 2.44 1.09 2.98

7 . L
Means followed by a common capital or small letter within the same row or column are

not significantly different at P<0.05 by DMR
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Table 3 The effects of different EBL and DHECD on % germination of soybean, mungbean

and peanut under cool testcondition (18°C).

Cool germination (%)"

Treatments

Soybean Mungbean Peanut
1. EBL 0.050 mg/L 71bcd 67d 79cde
2. EBL 0.075 mg/L 7db 40h 85bc
3. EBL 0.100 mg/L 77a 66de 89ab
4. EBL 0.250 mg/L 70de 73b 81cd
5. EBL 0.500 mg/L 73bcd 70c 94a
6. DHECD 0.050 mg/L 57g 78a 7de
7. DHECD 0.075 mg/L 61f 60f 83cd
8. DHECD 0.100 mg/L 67e 56¢ 82cd
9. DHECD 0.250 mg/L 73bc 56¢ 79cde
10. DHECD 0.500 mg/L 73bc 65e 77de
11. Non-treated (water) 70cde 65de 82cd
1de 69 63 82
F-test *x *x *x
CV. (%) 2.98 2.26 4.58

7 . L
“Means followed by a common capital or small letter within the same row or column are

not significantly different at P<0.05 by DMRT

Table 4 The effects of different EBL and DHECD on % germination of soybean, mungbean
and peanut under cold testcondition (10°C 7 day followed 25°C 4 day).

Cold Test(%)l/

Treatments

Soybean Mungbean Peanut
1. EBL 0.050 mg/L 67ab 19¢ 72bcd
2. EBL 0.075 mg/L 63cde 36d 75bc
3. EBL 0.100 mg/L 70a 19¢ 77b
4. EBL 0.250 mg/L 65bcd 3de 71bcde
5. EBL 0.500 mg/L 67abc 26f 8da
6. DHECD 0.050 mg/L 61lde 65a 6de
7. DHECD 0.075 mg/L 68ab 47b 73bcd
8. DHECD 0.100 mg/L 54f 42c 72bcd
9. DHECD 0.250 mg/L 57f 48b 69cde
10. DHECD 0.500 mg/L 6le 40c 67de
11. Non-treated (water) 62de 48b 69cde
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128y 63 38 72

F-test *% *% *%

C.V. (%) 3.68 3.05 5.45

“Means followed by a common capital or small letter within the same row or column are

not significantly different at P<0.05 by DMRT

Table 5 The effects of different EBL and DHECD on shoot and root growth rate (cm) of

soybean under normal and low temperature.

Shoot (cm)” Root (cm)”’

freatments G” ceT” ct? G’ ceT” ct?
1. EBL 0.050 mg/L 8.97e 7.50e 8.60b 8.80c 7.27d 9.08bcd
2. EBL 0.075 mg/L 10.73bcde  7.71e 9.17ab 9.84abc 7.26d 9.01bcd
3. EBL 0.100 mg/L 14.84a 7.23e 9.07ab 11.41a 7.29d 9.52bcd
4. EBL 0.250 mg/L 9.87cde 9.80bc 8.80ab 9.32bc 7.23d 9.79abc
5. EBL 0.500 mg/L 9.54de 8.49d 9.45a 10.25abc 7.45cd 10.21a
6. DHECD 0.050 mg/L 11.35bcde  9.90abc 7.89¢ 10.81ab 8.53a 8.30d
7. DHECD 0.075 mg/L 12.41abc 10.72a 7.30c 10.80ab 8.88a 9.08bcd
8. DHECD 0.100 mg/L 11.90bcd 9.44c 7.78c 9.99abc 7.76bcd 9.16bcd
9. DHECD 0.250 mg/L 12.68ab 10.50ab 7.82C 10.37abc 8.95a 9.33bcd
10. DHECD 0.500 mg/L 11.7dbcde  10.50ab 7.66C 11.51a 8.20 abc 8.66cd
11. Non-treated(water) 12.19bcd 10.42ab 8.80ab 11.10ab 8.33ab 9.76ab
Laﬁlﬂ 11.47 9.29 8.39 10.40 7.92 9.26
F-test *x *x *x * *x *x
C.V. (%) 14.57 575 572 10.86 6.26 7.79

“Means followed by a common capital or small letter within the same row or column are
not significantly different at P<0.05 by DMRT

“G = Germination YCGT = Cool germination test YCT = Cold test

Table 6 The effects of different EBL and DHECD on shoot and root growth rate (cm) of

mungbean under under normal and low temperature.

Shoot (cm)”/ Root (cm)”
freatments G’ cGT” ct” G’ ceT” ct?
1. EBL 0.050 mg/L 6.15d 4.17cde 5.82abc 8.24d 7.59b 9.57a
2. EBL 0.075 mg/L 7.52bcd 3.57e 5.86abc 9.74ab 6.84c 9.12ab
3. EBL 0.100 mg/L 7.57bcd 4.77b 5.92abc 9.46abc 8.82a 8.69bc
4. EBL 0.250 mg/L 7.15cd 4.44bcd 5.51bcd 9.17bcd 9.01a 7.64de
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5. EBL 0.500 mg/L 7.15cd 5.74a 5.24de 8.99bcd 8.97a 8.40c
6. DHECD 0.050 mg/L 8.28bc 4.22bcd 5.99a 9.33abcd  7.71b 8.20cd
7. DHECD 0.075 mg/L 10.30a 4.35bcd 4.23f 9.27abcd  8.85a 7.51de
8. DHECD 0.100 mg/L 10.6%9a 4.74bc 4.83e 10.30a 8.70a 7.60de
9. DHECD 0.250 mg/L 9.25ab 4.05de 4.78ef 8.57cd 7.60b 8.18cd
10. DHECD 0.500 mg/L 9.33ab 4.00de 5.39cd 9.17bcd 7.47b 8.14cd
11. Non-treated (water) 8.08bcd 4.33bcd 5.21de 9.08bcd 7.35bc 7.21e
La?ilEJ 8.32 4.40 5.35 9.21 8.08 8.21
F-test *x *x *x * *x *x
C.V. (%) 14.19 8.22 6.21 7.30 4.13 572

“Means followed by a common capital or small letter within the same row or column are

not significantly different at P<0.05 by DMRT

2/ L
G = Germination

YCGT = Cool germination test

4/CT = Cold test

Table 7 The effects of different EBL and DHECD on shoot and root growth rate (cm) of

peanut under under normal and low temperature.

Shoot (cm)”

Root (cm)”’

Treatments G’ ceT” ct? G’ cGT” ct”
1. EBL 0.050 mg/L 5.74ab 2.65cd 3.67cd 9.31d 3.74cd 4.73cd
2. EBL 0.075 mg/L 5.24bcd 2.83cd 3.89cd 11.75bc 4.22bc 5.29bc
3. EBL 0.100 mg/L 5.88a 3.56a 4.59a 13.28a 6.11a 7.143
4. EBL 0.250 mg/L 5.72ab 3.60a 4.63a 11.79bc 4.60b 5.64b
5. EBL 0.500 mg/L 5.83a 3.01bc 4.01bc 11.45bc 3.24d 4.25d
6. DHECD 0.050 mg/L 5.09d 2.57cd 3.60cd 11.05¢ 3.54cd 4.59cd
7. DHECD 0.075 mg/L 5.72ab 3.43ab 4.45ab 11.19bc 3.80cd 4.83cd
8. DHECD 0.100 mg/L 5.99a 2.31d 3.30d 11.87bc 3.50cd 4.58cd
9. DHECD 0.250 mg/L 5.16cd 2.70cd 3.71cd 12.09b 4.02bc 5.05bc
10. DHECD 0.500 mg/L 5.60abc 2.86cd 3.89cd 11.24bc 3.71cd 4.78cd
11. Non-treated (water)  5.48abc 2.50cd 3.59cd 11.32bc 3.66cd 4.64cd
Laﬁlﬂ 5.58 291 3.94 11.48 4.01 5.05
F-test *x *x *% *% *x *x
C.V. (%) 6.07 12.33 9.17 5.25 11.05 8.84

“Means followed by a common capital or small letter within the same row or column are

not significantly different at P<0.05 by DMRT

2/ L
G = Germination

YCGT = Cool germination test
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Figure 1 The effects of different EBL and DHECD on % germination of soybean, mungbean

and peanut undernormal and low temperature.
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