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Effects of exogenous salicylic acid and calcium chloride on physiology
of waxy maize seedlings under low temperature stress

DU Jin', XIANG Chunyang', DING Jianwen®, XIN Decai', ZHANG Xiaochen®, YANG Xing®
(1. College of Agronomy & Resources and Environment, Tianjin Agricultural University, Tianjin, 300392, China;
2. Tianjin Zhongtian Runnong Technology Co., Lid, Tianjin, 300450, China)

Abstract; Waxy maize is susceptible to low temperature and chilling injury in early spring. In order to explore
the effect of exogenous substances on the low temperature stress, ‘ Wannuo 2000’ and ‘ Runnuo 73’ were used as
experimental materials, and waxy maize seedlings were treated with 0, 25, 50, 100, 150 mg - L' salicylic acid
(SA) and 0, 40, 80, 120, 160 mmol - L™" calcium chloride (CaCl,). The effects of exogenous SA and CaCl, on
physiological characteristics of maize seedlings under low temperature stress were studied. The results showed that
the contents of soluble protein and proline of ‘ Wannuo 2000’ and ‘ Runnuo 73’ seedlings increased by 42.9%,
18.3%, 96.1% and 16.7% compared with the control, and the activities of catalase and peroxidase increased by
231.0%, 76.5% , 9.5% and 13.9% , which the malondialdehyde content was reduced by 78.7% and 67.1% respec-
tively. The suitable CaCl, treatment concentration for ¢ Wannuo 2000’ and ‘ Runnuo 73’ was 40 mmol - L™, the
suitable SA treatment concentration for ¢ Wannuo 2000° was 100 mg - L™", and the suitable SA treatment concen-
tration for ‘ Runnuo 73” was 50 mg - L™'. Through comprehensive comparative analysis, spraying 40 mmol - L
CaCl, effectively improved the low temperature tolerance of waxy maize seedlings.

Keywords: exogenous salicylic acid; exogenous CaCl, ; waxy maize; low temperature stress; physiological char-

acters
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Fig.1 Effect of calcium chloride and salicylic acid on soluble protein content of waxy maize seedlings under chilling stress
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Fig.2  Effect of calcium chloride and salicylic acid on soluble sugar content of waxy maize seedlings under chilling stress
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Fig.3 Effect of calcium chloride and salicylic acid on CAT activity of waxy maize seedlings under chilling stress
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Fig.4 Effect of calcium chloride and salicylic acid on POD activity of waxy maize seedlings under chilling stress
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Fig.5 Effect of calcium chloride and salicylic acid on SOD activity of waxy maize seedlings under chilling stress
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Fig.6 Effect of calcium chloride and salicylic acid on proline content of waxy maize seedlings under chilling stress
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Fig.7 Effect of calcium chloride and salicylic acid on MDA content of waxy maize seedlings under chilling stress
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Table 1  Comparative analysis of the relative value of index under three treatments
Al A~ EL Al 'DAE N N 5 =t s = — =
b5 RIERA TR TREEEE oy popwte  sopw  mmmaR  RomEh
Treatment P & CAT activity POD activity SOD activity  Proline content ~ MDA content
content content :
40 mmol - L_]CaC12 1.26 1.05 1.16 1.05 1.06 1.10 0.16
50 mg + L7'SA 1.07 1.47 2.31 1.23 1.10 1.24 0.44
100 mg - L' SA 1.44 1.58 5.51 1.14 2.24 2.82 0.32
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CaCLALFET PR b AT ¥ AR & B3R B 1 dRe R
ﬁ,ﬁ’ﬁf%’%“”ﬁﬁ%ﬁfﬂ,lo mmol + L' Ca® GE{E A]
VYRR R AT R PR A AR 3R o v ol 32 s i A G
AR, T RE A D a6 A R O 8 18 K R R, S

AT 1E HT B AR T oK it A AR B AR BE T B AEAE
ZE5
238 HPE Y CaCl, F1 SA ZLFH | ek 73 &

I R AT A S A TR T, SR R AR
FREE R —30;40~160 mmol - L' CaCLAMHE T | ¢ Jik
2000 AT M S LR CaCl, eI - ThRa %y,
AL ) B AT X B T AR IR K2 CaCl, 2% f#
AR BB X K B 4 X HR AL PR S R
W EERE, Z B B ATER . Shakirova
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