7 K & & 3 Soybean Science 2020,39(5) :742-750
% http://ddkx. haasep. cn DOI: 10. 11861/j. issn. 1000-9841.2020. 05. 0742

SNERREBRRZBRTEHEXNEXEHAR NN EERENN

KA A, & # . A4FFE IEF EAT AR KEA
(1L IR A AR A2, T KR 163319, 2. BB AA L RREBE A5, BT Ak 163316)

& E UM R RN T R T EREMEMIER, DI 26 SRR R, SR AR R 56 i, DL PEG6000
SR MK S5 B BT 238 , 78 T 5 36 T i T8 P it 0 AR it 4R 2R 2 X T M o K T A BRSO . SRR
W T RMRA R T KEACABESE(MSE a b BIHERESE) AOCATEHRE Gt AR ZEBHR R
FLSEEFIHI CO, WeBE) 3 T AT i 23R G AR E T (0, ) G EMLA (H,0,) M ZFE (MDA) & &, 34 T 8%
VAT W I0T (AT M A TV R e BRI B I AR ) B o, YR T UG e R AL AL T A S AL P
A SRR MR S ) o TREMAAF FHHMER, 5 TRAHEME, REREAESTE. . TYHRM
B OLE IR BUELRITE T P R TR R AR & A, 1T O, (H,0, MDA & AU X L 5
I A o 45 SR ) A VR R BB 2 R 005 2 A T SR B0 X R T U A G AR IS bR Y AN RIS B v K S 4 T
P, H R i R B 2 b BT I T A

SREIA T A ARRER RE W AR

The Physiological Regulation Effect of Exogenous Melatonin Relieving Drought
Stress at Seedling Stage of Spring Soybean
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Abstract: In order to study the relieving effect of exogenous melatonin on soybean under drought stress. This study
investigated the effects of exogenous melatonin on soybean physiological regulation effect of osmotic stress under water deficit
stress induced by PEG6000. We conducted a potting experiment using the soybean ( Glycine max L. Merrill) cultivar Suinong
26 to study the effects of the application of exogenous melatonin by leaf spray and root application on relieving the physiological
regulation effect of osmotic stress at seedling stage of spring soybean. The results showed that the drought stress treatment
reduced photosynthetic pigments ( Chla, Chlb and total Chl) and photosynthesis (Pn, Tr, Gs and Ci) in soybean leaves,
increased electrolyte leakage, O, , H,0, and MDA, enhanced osmotic antioxidant activity (SOD, POD, CAT, APX, GSH
and AsA) and adjustment substances content ( soluble protein content, soluble sugar content and proline content). The
application of exogenous melatonin under drought stress significantly relieved the inhibitory effects of PEG6000 stress on
seedling growth, compared with drought stress, photosynthetic pigment content, dry matter accumulation, photosynthesis of
soybean leaves, antioxidant activity, the soluble sugar, soluble protein and proline content were significantly higher, while
0, , H,0,, MDA content and electrolyte leakage were significantly decreased. Overall, the results showed that application of
exogenous melatonin at the seedling stage of soybean was effective in alleviating the adverse effects of drought stress on
physiological indexes and improving the drought tolerance of soybean seedlings. In addition, the results showed that
application of exogenous melatonin by root is superior to foliar spraying.
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Fig. 1 Effect of exogenous melatonin on dry matter accumulation and chlorophyll

content of soybean seedling under drought stress

2.1.2 sSTARRBAEHKG YW 5 CKHLEL, THE
il N KSR P Tr Gs VI Ci 35 8 F FEAR, Hrp
D AbFE 5 CK AH A BIFEA 41. 1% 26.5% .57. 8%
M15.9% (P <0.05) , 15 D ALFEAHLE, T 5 WE
T AR RS KM R Po Tr Gs LUK Ci 3494
Jrd s, Horh LM F RM AR 3R 1 P % D Ab 34351

18

16 | %\
14 \ ,

12

)

M

Pn/(p mol » m™
>
L
(ws)} )—lHO/
u
/

LM RM

C
400 T
% 350} *
B gl N\
i & 1 \ b
o=
Sz 250t I
T \ b T
3 " R .
150} %/
100
CK D LM RM
Kb Treatment

FE 5 26.9% F1 18. 7% ; RM &R 1Y Tr #1 Gs . D
LB 15, 7% F157. 4% ;1M GbFEF 1 Ci 3%
D Zb3ife i 8.49% , ¥ B E 2% % (P <0.05) (&
2) o HERRUIT E WA AL T Rt Sk s
e SR, Wit AR 2R AL R & T R EE R R

ENE S
10 1
+ B
T ob A\
HO\
# - |
s Tt \J./ be b
L
Cc
YK D LM RM
AL Treatment
280
D
BT Acn a
g T Zou *
g (TE \ b
B — 240 \ I be
R a— I
E 2 \ | \T
23 20} }
200—x D LM RM

AP Treatment

B2 SMEMREBHEXNTERETAEERSEIRSHZN

Fig. 2 Effect of exogenous melatonin on gas exchange parameters of soybean

seedling under drought stress
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Fig. 3 Effect of exogenous melatonin on antioxidant enzyme activities

in soybean seedling under drought stress
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