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Heat-shock-induced heat tolerance in maize
seedlings and involvement of proline

LI Zhong-Guang* , GUO Ying, YANG Shuang-Mei,
ZHANG Lu-Qi, YU Yan, ZHAO Yi-Xia
( School of Life Sciences, Yunnan Normal University, Kunming 650092, China )

Abstract; Effect of heat-shock( HS)on heat tolerance in maize seedlings and its relation to proline( Pro) were studied in
this paper. The results showed that HS pretreatment at 42 'C for 4 h followed by a 4-h recovery at 26. 5 Csignifi-
cantly increased survival percentage of maize seedlings under high temperature at 48 °C ,and the procedure of HS and
recovery displayed Pro accumulation in maize seedlings. In addition, pretreatment of different concentration exogenous
Pro markedly enhanced the level of endogenous Pro and the activities of antioxidant enzyme ascorbic acid peroxidase
(APX) ,catalase(CAT ), superoxide dismutase(SOD), glutathione reductase(GR)and peroxidase(POD)in maize seed-
lings,and improved survival percentage of maize seedlings under high temperature. These results suggested that the
increase of antioxidant enzyme activities by HS-induced Pro accumulation inducement eould be one of the physiological
basis in the formation of HS-induced heat tolerance in maize seedlings.
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Table 1 Effect of exogenous Pro pretreatment on five antioxidant enzyme activities in maize seedlings

SR AL ¥ i 3 Qing No. 3 #E 13 Luyu No. 13
Antioxidant enzyme activities ~Pro +Pro —Pro +Pro
APX (pmol AsA/min/g FW) 27.6+1.0 33.5£1.5 25.4%1.2 28.7£1.3
CAT (pmol HzOz/min/g FW) 243,5+4.5 286.2+4.2 234.1+3.5 265.442.5
SOD (Units/g FW) 421.248.4 485.3+9.5 411.5+£7.3 465.446.5
GR (pmol NADPH2/min/g FW) 1,2140.03 1.3240.04 1,104+0. 02 1.2540.05
GPX (umol guaiacol/min/g FW) 4.240.2 4.010.1 3.840.3 3,910.2
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