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Study on Promotion of Cold Resistance of Maize Seedlings by Spermidine
LIU Dan'?, LIU Mei—yan', SUN Jian', PAN Zi-wang’, LI Kai’, ZHANG Jian', ZHOU Li—ping’
(1. School of Life Science, Jiangsu Normal University, Xuzhou 221116;
2. Baotou Academy of Agriculture and Animal Husbandry Sciences, Baotou 014013, China)

Abstract: Spermidine(Spd) is an important plant growth regulator and plays a vital role in the environmental
stress tolerance of crops. In this study, maize seedling was sprayed with 0.4 mmol/L. spermidine on the two leaves
and one heart leaf stage as the treatment group and distilled water as the control group. The effects of Spd against
chilling stress were investigated in maize seedlings. Low temperature treatment inhibited seedling growth, while the
production of superoxide radical(O,”) and hydrogen peroxide(H.0,) and the level of membrane lipid peroxidation
were increased, and the content of chlorophyll was decreased in chilled maize leaves. However, leaves spraying with
Spd markedly alleviated chilling stress—induced growth inhibition, chlorophyll content decrease, ROS accumulation
and membrane lipid peroxidation. The content of soluble sugar and proline in seedlings was increased.The antioxi-
dant enzymes avtivities were significantly enhanced in Spd supplied seedlings under chilling condition. In addition,
we found that spermidine treatment increased mRNA and protein expression levels of heat shock proteins HSP70
and HSP90 in seedlings under cold stress. In conclusion, exogenous spermidine could improve the cold resistance of
maize seedling.

Key words: Maize; Spermidine; Membrane lipid peroxidation; Antioxidant enzymes avtivities; Heat shock pro-

teins; Cold resistance
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T AR IR+ 281K B O - TR G 5 C ORI+ 288K D OB IR+ RS . T 1)
Note: A, Normal temperature + Distilled water(ND); B, Normal temperature + Spermidine(NP); C, Low temperature + Distilled water(LD); D, Low temper-

ature+ Spermidine(LP). The same below.
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Effect of spermidine on the growth of maize seedlings under low temperature stress

Fig.1
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Fig.2 Effect of spermidine on super oxygen anion content in maize seeding leaves under low temperature stress
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Fig.3  Effect of spermidine on hydrogen peroxide content in maize seedling leaves under low temperature stress
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Table 1  Effect of spermidine on leaf dry weight, electrolyte leakage, MDA, chlorophyll, soluble sugar, proline,
antioxidant enzymes activity in maize seeding leaves under low temperature stress
W HE bR HR+ZE K TR TR+ 72K R TR+ K e
Measurement ND NP LD LP
T Hi(g) 1.34+0.12 a 1.41£0.09 a 0.66+0.07 ¢ 1.08+0.08 b
LA BTIE (%) 16.50+3.10 ¢ 17.30+2.50 ¢ 51.80+5.30 a 29.20+4.20 b
N %é\%(nmol/a FW) 4.31+£0.42 d 3.81+0.41d 14.50+1.40 a 8.35+0.98 ¢
2R 2 B i (mg/g - FW) 1.67+0.12 a 1.6940.14 a 0.71+0.21 ¢ 1.26+0.24 b
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M bR H R+ ZEIRK R+ A IR+ 251K AR+ A
Measurement ND NP LD LP
AT S (mg/g - FW) 1.810.11d 1.94+0.15 d 4.5420.46 ¢ 7.1420.32 a
2R % it (nglg - FW) 60.10+5.12.d 66.20+4.98 d 80.40+7.040 ¢ 109.00+8.65 a
A ARG 4 (U/mg - protein) 176.30£13.30 ¢ 188.50+11.20 ¢ 250.60+14.80 b 332.40+24.50 a
j’ﬁﬂ:[ﬂlmﬂffh{t%%[nmol ASA/(min-mg- protein)| 155.00+21.40 ¢ 192.00+17.20 b 202.00+31.10 ab 249.00+20.50 a

T A AL SRS P [nmol HO0o/(min - mg- protein)|
W H IGA S P nmol NADPH/(min « mg« protein)]|

809.40+98.20 d
46.30+8.10 a

839.20+89.40 d
55.40+5.20 b

1178.40+143.40 ¢

46.70+4.60 a

1754.70+157.20 a
61.20+6.20 be

T [Al A7 AR IR B 22 57 35 1 (P<0.05) .

Note: Different letters in the same line represent significant differences(P<0.05).
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Fig.4 Effect of spermidine on HSP70 mRNA and HSP90 mRNA expression in maize seeding leaves under low temperature stress
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Fig.5 Effect of spermidine on HSP70 and HSP90 protein expression in maize seeding leaves under low temperature stress
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