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Effects of Melatonin on Seed Germination of Soybean under Low temperature
Stress

YU Qi, CAO Liang, JIN Xi-jun, ZOU Jing-nan, WANG Meng-xue, ZHANG Ming-cong, REN Chun-yuan,
ZHANG Yu-xian

(Agronomy College of Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract: To study the effect of melatonin on soybean germination under low temperature stress, and promoted the application
of melatonin in actual production, in this study, Suinong 26 was used as the test variety. Soybean seeds were germinated at
room temperature (25°C) for24 h (T,,) and48 h (T, ), then transferred to 4°C for 24 h, then transferred to room tempera-
ture to continued germination. At the end of 7 d, the effects of different concentrations of melatonin soaked treatment (0, 50,
100, 200, 400 ;.u,mol-L'l ) on the germination of soybean seeds were studied. The results showed that 200 p,mol'L_] melato-
nin soaked treatment significantly increased soybean germination rate compared with melatonin soaking on the third and fourth
days under T,, conditions, with an increase of 42% and 29% , respectively. While under the condition of T, , the perform-
ance of 100 wmol-L ™" significantly increased the germination rate of soybeans on the 4th and 5th day, respectively, with an
increase of 20% and 39%. 100 pmol-L ™" treatment significantly increased the germination index and bud fresh weight under
the conditions of T,, and T,g, the increase rate was 24. 6% and 29. 6% , 24. 7% and 37% respectively. The treatment of 200
and 400 wmol -L ™" could significantly improve soybean bud SOD activity under T,, and T, conditions increased by 281% and
304% , respectively. Treatment with 100 wmol - L™" significantly increased CAT, POD, APX activity, proline and soluble
protein content under T,, and T, conditions, increased by 86% and 700% , 138% and 96% , 500% and 200% , 184% and
230% , 70% and 32% , respectively. Soluble sugars content showed the highest treatment at 200 and 400 pmol - L ™" under
T,, and T,q conditions, while the MDA content showed the largest decrease at 100 wmol+L™". According to the analysis of com-
prehensive germination rate, bud morphology and physiological correlation index, the melatonin concentration of 100 ~200 pmol
-L~" was the most significant.
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F1 REWETRBENXEMFEFRHZM

Table 1 Effect of melatonin on the germination rate of soybean seeds under low temperature stress

Kb % ZEZ Germination rate /%

Treatment %3 3 K Third day %5 4 K Fourth day %5 5 K Fifth day
T, 0 19.32£1.2 cd 42.55+0.29 b 64.58 £5.9 b
T,,-50 21.06 £1.97 ¢ 48.61 +0.35 ab 66.67 £0.32 b
T,,-100 27.06 £1.15 a 52.42 £0.34 a 77.69 £0.41 a
T,,-200 27.38 £1.64 a 54.68 £0.31 a 73.32+£0.46 a
T,, 400 23.38+1.63 b 48.86 +0.29 ab 65.35+0.38 b
Ty0 41.67 £2.53 ¢ 62.67 £5.61 b 69.98 +£0.50 b
Tys-50 50.34 £2.13 b 64.58 £3.55 b 90.65 £0.62 a
Tyg-100 56.73 +2.84 ab 75.48 £0.49 a 96.98 £0. 56 a
T, 200 60. 88 £4.26 a 73.60 £0.43 a 90.44 £0.48 a
T,5 400 50.87 £2.54 b 69.49 +0.39 ab 79.93£0.42 b

[FIFIA R NG R A BRI 22 52 B35 (P <0.05) o T I,

Different lowercase in the same column indicate there is significant difference between treatments (P <0.05). The same below.

2.2 WREMFFRK EZFEHMFHENZN
HH 2 2 Al [k B AR SR R T 551 F 2R K.
RFFEBOM ZF 6 B 8 T Tyyo Toy 1 Ty 5545 F 1Y
ZER A 50 REORE LU TG B S 25 5, TR 2R ORI EF
fief o A R R 2 VR EE A B 0 S B AR IR
B TAE T,,-100 Fl Tyg-100 AbBE R SR Fe -, 19 R

S35 24. 6% F 29. 6% ,24.7% F1 37% . T,,-400
AEPRAY 2R, R 2R H8 RO 25 e T 34K T T,,-0 A3,
M Ty HAR R R AL & T Tye-0 AbHE, UEWTHRIE R
RPN IR 48 h S AR Y A 2 AR R, 2K RN 2 e A
PR 4T

x2 REMETREBRMAEMFRFRY FRMFHEENZM

Table 2 Effects of melatonin on germination index, bud length and bud fresh weight of soybean

seeds under low temperature stress

Tﬁint %K Bud length /em S R G T Fresh weight /g
Ty, 0 10.02 £0.65 b 5.35+0.33 b 1.92 £0. 11 ¢
Ty, 50 10.30 £0. 63 b 5.54+0.35 b 2.48+0.12 b
T,,-100 11.20 £0.72 a 6.67 £0.41 a 2.73+0.13 a
T,,-200 10. 45 £0.53 ab 6.40 +0.48 a 2.07 £0.87 ¢
T,, 400 10.02 £0.57 b 5.35+0.40 b 1.82 +£0. 10 cd
Tys-0 10. 17 £0. 53 ab 7.00+0.46 b 2.04 £0.14 ¢
Tyy-50 10.46 £0.58 a 7.81 +0.33 ab 2.86+0.17 b
T,g-100 10.72 £0.69 a 8.73+0.45 a 3.24 +0.23 a
Tys-200 10.67 £0.77 a 8.31 £0.40 ab 3.22+0.18 a
T, 5400 10.33 £0.66 a 7.90 +0. 38 ab 2.16 £0.13 ¢

2.3 N EAYEEEERNEN

WE 1 s, a8 B A B R (T S R PR3
TR AR IR Rl A B[]k i R SR 2R b T,
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7 CAT POD | APX J7f 4 3% ifi ft 5 2 vk B () 344

SIS E T RER T SOD TEPEE BB L
FFia#, T,,-100 1 T,-100 kb FE CAT .POD APX 3%
PRI, B0 43 5k 86% F1 700% , 138% F1 96% |
500% #1200% . i Ty 5545 SOD 1 PE7E T,,-200
AR PRI 5, Tog 251F T Toyg 400 L0 3 5 55 , 1 R 40
1k 281% 1 304%
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