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To investigate the effects of spraying sal-
icylic acid and melatonin before low temperature stress
during the anther connective stage on photosynthesis, an-

tioxidant characteristics and yield of wheat, a pot experi-

BFIE I RN A B A . (E-mail ) 962193633@ qq ment was conducted using Huaimai 40 as the material. The
com experiment artificially simulated late spring cold during the
BWAEZE  F/NRL, (E-mail ) 15061234456 @ 163. com ; Jill K 1%, ( E-mail ) anther connective stage ( day and night temperature was set

1302680742@ qq.com at2 C 12 h /-2 C 12 h), sprayed 300 mg/L salicylic
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acid (SA) and 46 mg/L melatonin (MT) before low temperature stress, and used low temperature + clean water ( CL) and
normal temperature + clean water (CK) as controls to investigate and analyze the changes in wheat yield and physiological
characteristics. The results showed that compared with the CL treatment, spraying SA and MT significantly increased the ac-
tivities of three antioxidant enzymes, superoxide dismutase (SOD) , peroxidase (POD) and ascorbate peroxidase (APX)
and maintained a higher ratio of reduced glutathione ( GSH) concentration to oxidized glutathione ( GSSG) concentration in
leaves, leading to a significant decrease in malondialdehyde (MDA) content. This effectively alleviated the inhibitory effect
of low temperature on photosynthesis, so the relative chlorophyll content ( SPAD value) and aboveground dry matter accu-
mulation were significantly increased, which effectively mitigated the adverse effects of low temperature on yield. Compared
with CL, the wheat yield was significantly increased in MT and SA. At the same time, the spraying treatment also alleviated
the adverse effects of low temperature on spike differentiation and development, and the kernels per spike and spikes in-
creased synergistically. Compared with CK, the spikes, kernels per spike and the 1 000-kernel weight did not change sig-
nificantly. Among them, SA had the best effect. The above results show that spraying salicylic acid and melatonin before low

temperature stress during the anther connective stage can enhance the resistance of wheat to late spring cold by regulating

the activities of antioxidant enzymes in wheat, and ensure the normal growth and development of wheat.
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Table 1 Effects of salicylic acid and melatonin on wheat yield un-

der low temperature stress at anther connective stage

MT 22.67ab 43.63a 42.36a 36.61c
SA 23.67a 42.64a 42.13a 38.05b
CL 21.67b 36.40b 42.01a 30.49d
CK 24.00a 43.20a 42.44a 39.39a

CL AR A PF T WM /K 5 CK XT Wi 78 /K , 22 41 F1 SR ; MIT
IR HR 45 1F T W5t 46 mg/ LARMAZ ; SA AR IR 47F T it 300 mg/ LK%
M. [l — BB 5 AN /NG B8 22 5 3 (P<0. 05)
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FEKMZMN

H2¢ 2 A g0, 245 B8 AR 38 (CL A3 & 2%
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33.07% 5 12.09% , tHLLT CL AL, Bt R K5
/NFE SPAD WHTRIRR  Hb 135 H R b b e G
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R /NAZ SPAD (T R M 1350+ F S b b e o
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Table 2 Effects of salicylic acid and melatonin on wheat growth un-

der low temperature stress at anther connective stage

WA L e L |
R T
MT 51.41b 243.02¢ 13.41b 2.97¢ 22.15b
SA 52.76b 256.59b 14.13a 3.18b 22.51b
CL 48.59¢ 230.28d 12.80c 2.53d 19.77¢
CK 57.85a 274.32a 14.56a 3.78a 25.96a

CL AR IR S FWEHE T 7K 5 CK . X 8, Wit v K, =4 F 2k A4 K MT
fRIR S A% T WEHE 46 mg/ AR B 25, SA ARIR A1 F et 300 mg/ LK
MR, SPAD WSk ZEAXT &, Fl—3EdR G AR/ NG F 8RR LR
3 (P<0.05)
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F3 BEKGBRNMEZRENARBEREHETNER _BEE.
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Table 3 Effects of salicylic acid and melatonin on malondialdehyde
(MDA) content, superoxide anion content and hydrogen
peroxide content of wheat under low temperature stress at

anther connective stage

b AN TER  WJEAERSE NIEESRE
’ (pmol/g) (nmol/mg) (pmol/g)
MT 3.63b 2.54b 8.65¢
SA 2.71c¢ 2.64b 9.16hb
CL 6.86a 3.17a 10.62a
CK 2.36¢ 2.44b 8.06d
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Fig.1 Effects of salicylic acid and melatonin on antioxidant-related enzyme activities in wheat under low temperature stress at anther connective stage
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x4 BEKGEBRMBEBZIXNGRBEEBEPIET/NE GSH RE,
GSSG RE R H L ERSIT

Table 4 Effects of spraying salicylic acid and melatonin on reduced

glutathione ( GSH) concentration, oxidized glutathione

(GSSG) concentration and their ratio in wheat under low

temperature stress at anther connective stage

e GSH ki GSSG e B GSH W
( wmol/L) (wmol/L) GSSG He 1 L 1l
MT 494.90a 42.55a 11.63a
SA 487.83a 37.34ab 13.06a
CL 326.32b 31.45b 10.38a
CK 252.04¢ 38.01ab 6.63b

GSH . i JE R B K ; GSSG . AL B A i H K, CL: AR A5 14 T i
I K 5 CK X BE BERE /K, A A SRAE A MT AR 4514 T et 46
mg/TABR M ; SA ARIRA1F PGt 300 mg/ LK, AIR/NE T4
FREFWFH(P<0.05),

x6 NEFESXBIEREMNEXREY

Table 6 Correlation coefficients between wheat yield and key indicators

£5 DMEFEREMMEZRENHEXREY

Table 5 Correlation coefficients between wheat yield and its com-

ponents
B P
b5 - - . :
P TR THORLEL THiE
s 1.000
2L 0.807 ** 1.000
TR 2L 0.906 ** 0.672* 1.000
TR E 0.516 0.475 0.459 1.000

FFRBEMR(P<0.05) ; ™ For BEMRK(P<0.01),
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1) oA
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R 0.851 ™ 0.778* 1.000
THE 0.922* 0.946 ** 0.771" 1.000
THEE L 0.813* 0.838 0.663 0.930 ™ 1.000
MDA Fit -0.85%6™  -0805"  -0.521 -0793*  -0.755* 1.000
R A 0970  -0.939*  -0.827*  -0958*  -0.887* 0.861 1.000
SOD ik 0.722* 0.827* 0.739* 0.775* 0.564 -0.396 -0.721* 1.000
CAT Ttk 0.545 0.413 0.319 0.408 0.528 -0740*  —0.503 -0.049 1.000
(E;ﬁsft {(gﬁi 5 GSSG ¥E  0.715* 0.532 0.834 0.584 0.431 -0.346 -0.592 0.585 0.275 1.000
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