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Effects of spermidine on membrane lipid peroxidation and
antioxidative system of melon seedling under osmotic stress
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(1. College of Life Sciences, Agriculture and Forestry, Qigihar University, Qigihar, Heilongjiang 161006, China;
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Abstract; To explore the physiological mechanism of polyamine to improve the drought tolerance of melon,
15% polyethylene glycol (PEG-6000) was used to simulate osmotic stress and with ¢ Qi Tian No. 2’ cultivated by
nutrient solution as the experiment material. The effects of 1 mmol - L™ spermidine (Spd) on the growth, reactive
oxygen metabolism, antioxidant enzyme activity, osmotic regulating substances and non-enzymatic antioxidants of
melon seedlings at different drought times were investigated. The results showed that after 4 days of osmotic stress,
1 mmol - L' Spd increased the biomass of melon seedlings by 11.34% and the root activity of melon seedlings by
24.20%. The H, 0, content, O, production rate, MDA content and electrolyte leakage of melon leaves and roots
were reduced by 30.72%, 29.99% , 29.34% and 14.62% respectively in leaves, and 29.33%, 25.31%, 28.23%
and 20.34% , respectively in roots. The antioxidant enzyme activities of SOD, POD, CAT and APX were increased
by 25.54% , 28.70% , 27.72% and 28.41% in leaves, and increased by 23.35% , 27.38% , 25.06% and 20.34%
in roots, respectively. Compared with osmotic stress treatment, the contents of proline, soluble sugar and soluble
protein in leaves of melon seedlings under Spd treamtment increased by 46.51%, 49.72% and 40.25% after 16

days of osmotic stress. After 16 days of osmotic stress, the content of ASA in melon seedlings increased by 62.50%.

%5 B #A:2023-03-17 &= B #5:2023-04-19
E&WA . BIITA B E R S AR AR 52U R H (135409427)
TEE BN IR E(1966-) , 5, IRV AR, Wi+, Bl , B2 NS DI HEALEIRTST . E-mail ; stg1966@ 163.com



178 T XA 5T

42

After 12 days of osmotic stress, the content of GSH increased by 37.17%, ASA/DHA increased by 74.46% , GSH/
GSSG increased by 60.95%. Therefore, under osmotic stress, 1 mmol + L' Spd can promote the growth of melon

seedlings, stabilize the cell membrane system, enhance the antioxidant capacity of melon seedlings, and effectively

alleviated the damage of osmotic stress on melon seedlings.
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Table 1

Effects of exogenous spermidine on the dry mass of melon seedlings under osmotic stress/ (g * plant™ )

e b3S 4 d AR 8 d AbHE 12 d AEHF 16 d
Treatment 4 days after treatment 8 days after treatment 12 days after treatment 16 days after treatment
' Hi L Shoot M F#B Root M L Shoot  HbF#B Root M ¥ Shoot HbT#B Root M I:7F Shoot  HbT~#B Root
CK 0.79+0.06a  0.34+0.03a 0.95+0.11a  0.45+0.04a 1.24+0.13a  0.69+0.07a 1.49£0.20a  0.87+0.11a
Dry 0.69+0.04b  0.28+0.03b 0.73+0.06¢ 0.34+0.04¢ 0.79+0.09¢ 0.38+0.05¢ 0.83+0.09b  0.41+0.01c¢
Dry+Spd 0.76£0.05a  0.32+0.04a 0.80+0.07b  0.38+0.02b 0.85+0.07b  0.41+0.06b 0.88+0.09b  0.44+0.01b

T RISV AR NG SRR A B R 2% 5 {25 (P<0.05) , R Al

Note : Values with different lowercase letters in the same column are significantly different among treatments ( P<0.05) , the same below.

F2 HMRIAERRREIEME T M40 &
RAREHIRM (ng g - h™)
Table 2 Effects of exogenous spermidine on the root

activity of melon seedlings under osmotic stress

WS 4d AR 84 KHEI12d ZHE 16 d
4 days after 8 days after 12 days after 16 days after
treatment

Qb B

Treatment

treatment treatment treatment

CK 36.79+4.20a 38.25+4.43a 40.57+5.24a 42.61+5.07a
Dry 27.36+£2.53¢ 21.43+2.31c 18.38+1.37c  9.87+0.90b
Dry+Spd  33.98+3.13b 25.51+2.48b 20.24+2.08b 10.72x1.14b

2.3 SN Spd XiEEMIB T#H N4 B S EE

E3:0pA)

TEB % WA T #HN S i  FAR & SOD i
APX G PEET m R AR (R 4)  Y7EB % iE 8 d
RE R RAE, 5 CK A, B /AR 2 SOD & 14y
SEEN 25.96% F1 32.45% ( P<0.05) , APX i 143 1]
B 62.50%F1 66.00% ( P<0.05) ;1235 M8 )5 16 d
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Dry Zb¥ SOD Fll APX {6 (e 2 5 A1, mh - FIAR &
SOD & MR IE 23 3k 54.27% F1 55.79% , APX i 1
S5 F % 60.87% 1 53.19% ., POD il CAT f4)72% 1k
FSHE] BB EINA 4 d IR & RME, M A AR &
1 POD 151443 S48 1 17.329% F11 29.10% ( P<0.05) ,
CAT 3E AT 38 i 37.929% F11 39.54% ( P<0.05) ;18
BIMEIE 16 d, M5 FIAR R POD 16 #4401 F B
77.44% 1 82.00% , CAT 1% P43 51l [ A% 78.66% Al
81.98% , K MR R fe K .

4 T Y 35 MEFE SN IR Spd 1A S N A B L
T, 537 W30 B () 6 0 3 P B R B 3 . 5 Dy Ab
FAH L, BEWE ) 4 d #URZE A SOD  POD
CAT 1 APX i 7% M 43 il $2 =5 25.54% , 28.70% .
27.72% 1 28.41% (P <0.05), 1R & 43 9l &
23.35% .27.38% \25.06% F1 20.34% ( P<0.05) ; 1l &
BN JE 16 d M5 4 FPREGTE P 53 4R S 9.82% |

8.90% .8.99% Fll 7.41% , #3 Z H /3 il $& &5 10.39% .
9.18% .9.59% 1 9.09% , 22 F ¥ AN 8.3 (P>0.05) .
VI Spd 8 3k 98 5 BT A A B A AU T B S
SERON iV RO T IEPERY 373 S ERR N STk 8 N2
FEVEHABR
2.4 SME Spd XFiEEMIE TEH#HINA &M FiEEE

TYREEM M

F & 1 A] L, Bl 158 A B TR A Il
5 B R T M 0 T o R R o i T
L BEAJE 16 d 3% 3 MEER B R R I A E
B, 5 CK A 23 148 hn 54.11% . 99.47% Fi
84.00% , HMEH Spd J& 3 Fh¥ Y R A B
75 38 B[R] EA 3 i i 25 A0 PSS 16 d A Dry 403
I TN46.51% 49. T2% A1 40.25% , 16113 15 W
HAENSIE SRR B 1B BT Y AL R SR
Spd fHiAHIX LL W) 5T 1) 75 HE 1

&£ 3 HME Spd xtiBEMNE TE#INE H,0, MDA &8.0; P REMET BAERSERNZ N
Table 3  Effects of exogenous Spd on contents of MDA and H,0,,05 production rate,

electrolyte leakage in melon seedlings under osmotic stress

VISEIES R ) fihg H,0, & &/ (nmol + min™") O;fcﬁiﬁi_ﬁ/(nmol ~min™") MDA i/ (wmol + min™") AEXT LR BB %
Days after Treatment H,0, content 05 production rate MDA content Electrolyte leakage
treatment/d M Leaf A% Root M Leaf  HRZ Root M Leaf A% Root A Teal A Root
CK 61.54+6.20c  54.32+5.27c ¢B.64+9.31c  87.25+8.34c 2.67+0.24¢ 2.45+0.21c 18.56+1.42b  20.35+2.04¢
4 Dry 98.61+9.64a  8847+83la  149.31+11.58a 134.21+12.56a 4.26+0.41a 4.18+0.46a 22.57+236a  29.67+2.51a
Dry+Spd 68.32+7.21b  62.52+6.53b  104.53+9.88b  100.24+11.20b 3.01+0.28b 3.00+0.34b 19.27£2.13b  22.64+2.16b
CK 64.38+5.43¢c  55.82+5.64¢ 95.38+8.94c  85.29+8.24c 2.68+0.23c 2.41+0.23c 17.62+1.52¢  19.86+1.57¢
8 Dry 157.36+12.37a 147.35+1326a 175.67+15.34a 152.64+14.36a 4.76+0.42a 4.83+0.49a 26.18+2.37a  32.85+3.06a
Dry+Spd 114.32£9.62b  109.60+10.39b  134.75+12.36b 124.57+12.46b 3.34+0.32b 3.67+0.32b 21.54+2.06b  22.58+2.21b
CK 65.1246.24c  54..95+5.38¢c R.21+8.67c  84.81+8.26¢ 2.75+0.28¢ 2.52+0.23¢ 17.80+1.27¢c  20.59+2.04c
12 Dry 197.51+14.38a 186.34+17.52a  244.67+20.58a 229.84+20.26a 5.08+0.51a 5.57+0.52a 30.57+3.10a  38.54+3.42a
Dry+Spd 143.68+12.45b 140.65+13.52b  201.56+18.68b 183.64+18.25b 3.99+0.42b 4.66+0.45b 24.87+2.16b  31.87+3.10b
CK 62.86+5.87c  57.20+5.43¢ 102.88+9.86c  86.42+8.72¢ 2.88+0.23c 2.62+0.25¢ 19.25+1.67c  21.24+2.05¢
16 Dry 246.38+21.57a 217.63+20.37a  278.52+23.14a 264.57+24.39a 5.97+5.30a 5.96+0.58a 36.84+3.45a  42.57+4.19a
Dry+Spd  211.72+18.60b 174.82+14.32b  235.57+21.34b 228.27+21.52b  4.92+0.40b 4.86+0.45b 31.99+2.61b  35.49+3.57b
&4 HME Spd XEEMME T E N4 B B ERE R
Table 4  Effects of exogenous Spd on antioxidant enzyme activities in melon seedlings under osmotic stress
REHEREC SOD/(U - g ™) POD/(U - g - min™") CAT/(U - g™ » min™") APX/(U + g™+ min™")
ST Tratment G Lot R Rt U el MF Rt OFH el BE Rool T Leal KU Rool
CK 87.63£7.65¢c  91.32+9.34c 32.79+£2.80¢c  24.67+2.37c 3.27+0.31c 3.06+0.28¢ 0.67+0.05¢ 0.48+0.03¢
4 Dry 98.30+8.61b  110.75+1031b  38.47+3.51b  31.85+3.20b 4.51+0.46b 4.27+0.51b 0.88+0.08b 0.59+0.06b
Dry+Spd 123.41+9.11a  136.61+1020a  49.51+3.12a  40.57+2.14a 5.76+0.40a 5.34+0.37a 1.13+0.08a 0.71£0.60a
CK 80.37+831c  90.35+9.64c 34.64+3.84a  27.51+2.64a 3.95+0.33a 3.57+0.36a 0.64+0.05¢ 0.50+0.04¢
8 Dry 112.57£11.42b 119.67+12.46b  21.43+1.97¢  14.32+1.25¢ 1.84+0.15¢ 1.46+0.15¢ 1.04+0.10b 0.83+0.07b
Dry+Spd 135.63£1043a 139.71+11.57a  26.45+2.37b  17.36+2.12b 2.65+0.27b 2.79+0.22b 1.26+0.09a 0.96+0.06a
CK 86.89+8.57a  88.59+7.65a 35.76+3.42a  26.19+2.43a 3.72+0.34a 3.53+0.34a 0.66+0.06a 0.51+0.04a
12 Dry 64.32+6.27b  59.54+5.76¢ 14.53+3.23¢  12.79+1.4lc 1.2740.14¢ 1.13+0.10¢ 0.47+0.04b 0.37+0.03¢
Dry+Spd 75.36+7.35¢c  66.37+7.03b 18.87£1.98b  17.83x1.87b 2.43+0.15b 2.27+0.17b 0.54+0.04b 0.41+0.03b
CK 90.38+8.14a  89.51+£7.94a 33.87+327a  29.60+2.85a 4.17+0.41a 4.05+0.38a 0.69+0.06a 0.47£0.04a
16 Dry 41.33+4.58b  39.57+4.27b 7.64+0.81b 5.34+0.63b 0.89+0.10b 0.73+0.09b 0.27+0.03b 0.22+0.01b
Dry+Spd 45.39+£5.27b  43.68+5.17b 8.32+1.21b 5.83+1.02b 0.97+0.11b 0.80+0.10b 0.29+0.03b 0.24+0.02b
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Fig.1 Effects of exogenous Spd on osmoregulation substance
in leaves of melon seedling under osmotic stress
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Fig.2 Effects of exogenous Spd on contents of ASA and DHA,

and ASA/DHA ratios in leaves of melon under osmotic stress
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