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on cold resistance of maize seedlings
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Abstract: We studied the effects of different combinations of exogenous compounds on cold tolerance of maize seedlings
to improve their cold resistance in order to provide technology support for the application and popularization of new com-
posite cold resistant agent. Different exogenous compounds were obtained by orthogonal experiment with different concen-
trations of Salicylic acid (SA), Abscisic acid (ABA), Potassium dihydrogen phosphate (KH,PO,) and Vitamin C
(V). We tested these compounds against control by spraying distilled water on the seedlings, growth indice and physio-
logical and biochemical indices of leaves of maize seedlings. The main results are as follows: (1) Compared to control,
the pretreated maize seedlings with nine exogenous compounds had higher relative growth rate, dry weight accumulation
rate and free proline content but the seedlings had lower relative electrical conductivity under different treatments. (2)
When transferred to chilling stress at 4 °C, as compared to control of water treatment, the pretreated seedlings with nine

exogenous compounds cold resistant agent could maintain higher relative growth rate, dry weight accumulation rate, root
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vigor, proline content and soluble protein content of the maize seedlings, the soluble sugar content as well. At the same

time, the pretreated reduced MDA content and lipid peroxidation, which finally enhanced chilling tolerance of the maize

seedlings. The study confirmed that under the circumstance of chilling stress, the pretreatments with nine exogenous

compounds which be composed of SA, ABA, KH,PO, and V. all could increase chilling tolerance of maize seedlings to

different contents. Comprehensive analysis of various growth and physiological indices showed that different exogenous
compounds had different effects. Of all treatments, the compound of SA 0.14 ¢ - L'+ ABA 0.015 ¢ - L'+ KH,PO, 3.0

gL'+ V.3.0 g - L pretreatment produced the best effect.

Key words: exogenous compound, maize seedlings, effects of cold resistance, chilling stress, chilling tolerance
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Table 1  Factors and levels
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7J(E{Z- N 93 ™ S 2y — = f ) p ™~
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SA ABA KH, PO, v,
(g- L) (g-L) (g-1L) (g- L)
1 0.07 0.015 1.0 1.0
2 0.14 0.020 3.0 2.0
3 0.21 0.025 5.0 3.0

x2 EXRABET

Table 2 Orthogonal experimental design
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D8 3 2 | 3
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Fig. 1

Effects of pretreatment with different exogenous compounds on relative growth rate and dry matter accumulation rate of

maize seedlings at 4 °C for 6 d  Different small letiers indicated significant differences among treatments (P<0.05). The same below.
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Fig. 2 Effects of pretreatment with different exogenous

compounds on root vigor of maize seedlings at 4 C
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Fig. 3 Effects of pretreatment with different exogenous compounds on MDA contents

and relative electrical conductivity of maize seedlings at 4 °C
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