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Effects of Exogenous Melatonin on Photosynthesis and Physiology of Soybean
Seedlings under Drought Stress

Z0U Jing-nan, JIN Xi-jun, WANG Meng-xue, ZHANG Ming-cong, REN Chun-yuan, YU Qi, HU Guo-hua,
ZHANG Yu-xian

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

Abstract;: In order to study the alleviation effect of exogenous melatonin on soybean under drought stress, promoted the appli-
cation of melatonin in production, this experiment used soybean [ Glycine max [ L] Merr. ] kang-xian 9 as the material by
pot. The effects of 100 and 200 pmol-L ™" exogenous melatonin on the photosynthesis, antioxidant system and growth by 30%
field capacity under drought stress and rewatered soybean seedlings were studied. The results showed that foliar application of
melatonin under drought stress could alleviate the growth inhibition, leaf area index and dry matter caused by drought stress,
100 and 200 wmol-L ™" were more drought-treated, the stress plant height, leaf area and total dry matter increased by 8. 04%
and 9.05% , 6.76% and 9.32% , 13.89% and 11.20% , respectively. Pn increased by 22.88% and 54.57% , 39.72%
and 57. 53% , respectively on 7th day and 14th day, and Tr increased by 37.01% and 18.99% , 59.65% and 45.17% , re-
spectively, other photosynthesis, chlorophyll fluorescence and RWC were consistent, and also enhanced antioxidant enzyme
activity and osmotic adjustment substances, reduced membrane lipid peroxidation level and better effect under rehydration con-
ditions , where in SOD activity increased by 41. 73% and 23. 51% , 19. 77% and 15. 18% , respectively, and MDA decreased
by 37.47% and 26.29% , 33.68% and 19.25% , respectively. The other antioxidant enzyme activities, osmotic adjustment
substances and membrane lipid peroxidation levels were consistent. In summary, exogenous melatonin can improved photosyn-
thetic parameters and chlorophyll fluorescence parameters under drought siress, increased antioxidant enzyme activity, clear
ROS and reduced membrane lipid peroxidation, and improved osmotic adjustment substances to maintain higher RWC of leav-
es, to improved the drought tolerance of soybean seedlings.
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of soybean under drought stress
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Fig.2 Effects of melatonin on photosynthetic characteristics under drought stress
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Fig. 3 Effects of melatonin on chlorophyll fluorescence parameters under drought stress
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Fig. 5 Effect of melatonin on osmotic adjustment substance content and membrane
lipid peroxidation in soybean leaves under drought stress
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Table 1 Effects of melatonin on leaf area and growth of leaves under drought stress
Qb3 IRURERST ] Sampling time
Treatment 57 K The 7th day %5 14 K The 14th day %5 21 K The 21st day
52 M100 + D 872.85 £39.91 ab 682.21 +28.37 b 779.60 £18.93 a
Pour 2 leaves/mm? M200 +D 891.92 +34.58 ab 697.01 £18.58 b 783.21 +22.33 a
D 836.29 £22.34 b 622.38 +22.27 be 763.26 +17.02 a
CK 955.29 +41.34 a 933.48 +46.49 a 793.36 +23.20 a
e M100 5.90 + 0.15 ab 7.51+ 1.17 b 10.69 £+ 0.32 a
Plant height/cm M200 6.10 £ 0.31 ab 7.41+ 1.62 b 11.21+ 0.45 a
D 5.70+ 0.05b 6.67+ 0.81 ¢ 9.46 £ 0.57 ab
CK 6.36 £ 0.16 a 8.56+ 1.04 a 11.76 £ 0.73 a
=M M100 2.95+ 0.07 a 2.94+ 0.36 a 2.87+ 0.26 a
Stem diameter/mm M200 2.98+ 0.14 a 2.96+ 0.41 a 3.04+ 0.42 a
D 2.91+ 0.08 a 2.91+ 0.16 b 2.97+ 0.14 a
CK 3.01 = 0.31 a 3.05+ 0.29 a 3.16 + 0.37 a
K M100 25.87+ 1.32 a 26.35+ 2.15a 27.85+ 3.44 a
Root length/cm M200 25.93+ 1.74 a 26.03+ 3.24 a 27.48+ 2.73 a
D 25.47+ 1.52 a 25.86+ 1.84 a 26.42 + 2.65 a
CK 26.93+ 1.76 a 27.30+ 1.23 a 27.98 + 3.83 a

(i) — i 18] o [R] — AL A R NG TR R 22 B35 (P <0.05) o T,

Different lowercase in the same part at the same time indicate significant differences (P <0.05). The same below.
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2.7 FEMBETREZXNTUWHRRENZ
mFE 2 Pron, 56 7 RTEMEE Tk 28 AR
)T iR SR A oy BRI T 13.17% \3.26% |
13.11% H1 28.57% , 45 14 K 43 B B A% 34.72% |
16.79% 33.08% F1 84.21% , Xt H45 14 KA 7
RKAFIPp38 kb 4 AR B R AR 25 TR
96 10 TS AR SR B 0 R B AN O, 10 B R R R T S e
FREmf AR LT 1R T AE B HER, 55 7 K M100 +
D 1 M200 + D &b 345 1 5 a0 i 25 AR FITAR S T
Yy R B B 9.52% 1 11.01% 0. 00% #il
1.08% 2. 64% F1 0.75% .0.40% F1 0.40% , 5 14
T4 4 25 29. 36% i1 18. 02% 1. 83% F1 6.42% |

11.80% #19. 96% .366% F1 400% , H:rfr M100 + D
F1 M200 + D kb PRS0 T W B R S 7R
7 FNES 14 KAy HIE 45 13.89% F1 11.20% ,
BEAHEEG AR T 50 T T B B, 5
14 R T8 7 X vl mE RN A KL
B E— N2 R, 2K T 5 e b 2
b TR MZE S X A Y e 2R, #HE—F
VLT 5 38 R B2 K BB AR 4 1 2% i T 5 a0 AR
TR R, T A SRR R A A T
PR B BT 5 A MK AR A TR R, 150 A2 K AR
REABEEE TR T T IR E R

x2 TEPEEGTRERXNTYREREHZM

Table 2 Effect of melatonin on dry matter accumulation under drought stress

Ab P HUBERT[E] Sampling time
Treatment %5 7 K The 7th day % 14 K The 14th day 25 21 K The 21st day

& M100 +D 0.368 £0.048 a 0.445 +0.048 b 0.592 £0.091 a

Leaf weight/g M200 + D 0.373 £0.075 a 0. 406 +0. 036 be 0.609 +£0.083 a
D 0.336 £0.068 b 0.344 £0.083 ¢ 0. 548 +0. 066 ab

CK 0.387 £0.043 a 0.527 £0.045 a 0.642 +£0.069 a
ENiy M100 + D 0.092 £0.0077 a 0. 121 £0. 0039 ab 0.125 0. 0096 a
Stem weight/g M200 +D 0.091 £0.0075 a 0.126 £0.0052 a 0.121 £0.0075 a
D 0. 089 £0.0034 a 0.109 £0.0016 b 0.111 £0.0091 b
CK 0.092 £0.0091 a 0.131 £0.0073 a 0.135 +0.0053 a

A M100 +D 0.272 £0.051 b 0.303 +£0.050 b 0.443 £0.071 a

Root weight/g M200 +D 0.267 £0.089 b 0.298 £0.072 b 0.432 +£0.061 a
D 0.265 +0.073 b 0.271 £0.047 b 0.424 +0.057 ab

CK 0.305 +£0.044 a 0.405 +£0.032 a 0.462 +0.066 a
I E M100 +D 0.007 £0.0002 a 0.014 £0.0003 b 0.025 £0.0047 b
Root tumor weight/g M200 +D 0.007 £0. 0005 a 0.015 +0. 0006 b 0.028 +0.0026 b
D 0. 005 +0.0004 b 0.003 £0. 0002 ¢ 0. 007 £0. 0005 ¢
CK 0.007 £0. 0004 a 0.019 £0. 0009 a 0.044 +£0.0073 a
TY R B M100 +D 0.739 0. 144 a 0.883 +£0.102 b 1. 185 £0. 166 ab
Total dry matter accumulation/g M200 + D 0.738 £0.172 a 0.845 +0.114 b 1.190 £0. 154 ab

D 0.695 £0.145 a 0.727 £0.132 ¢ 1.090 £0. 132 b

CK 0.791 £0.096 a 1.082 +0.085 a 1.283 +0. 147 a

3 3
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S R A Y R R A w AR, OF B2 K
R3S B2 i p 7/ NOiR T = R Y BER L
(F2), VLR R R A G T 5 a0 xR 2 4+

Py Jo AR 58 R i TR A A A 4 o 3 s e T i
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