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Effects of Presoaking with Salicylic Acid and Betaine on Germination and

Seedling Growth of Maize under Chilling and Drought Stresses
XU Gao—ping', LIU Xiu—feng', YUAN Wen-ya', WANG Pu’, LOU Chen—jun', YANG Zhao—shun'
(1. Tianjin Crop Research Institute, Tianjin 300380;
2. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)
Abstract: Chilling and drought are two main stresses for the germination of spring maize. Through sand-cul-
ture method, an experiment was conducted to investigate the effect of presoaking maize seed with salicylic acid and
betaine on germination under chilling and chilling+drought stresses and on the following seedling growth without
any stresses. Also, the presoaking effects with salicylic acid or betaine between two stress types were compared. The
main results showed that germinability, fresh and dry weights of shoot, and root/shoot ratio of fresh weight of maize
seed were significantly decreased under chilling + drought stress when compared with that under single chilling
stress. Both salicylic acid and betaine significantly improved germinability and reduced soluble sugar content under
two stress types. Contrary effects of presoaking on height and fresh and dry weights of seedlings occurred between
single chilling stress and chilling+ drought stress, that is, inhibition effect under chilling and promotion effect under
chilling+drought were manifested respectively. The response of total root length to presoaking was stronger than that
of other root characteristics, and this response was more significant in betaine treatments than in salicylic acid treat-
ments, to which that shoot growth showed better response. With the increase of chemicals concentration, the effect of
salicylic acid decreased, and on the contrary, the effect of betaine enhanced.
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Fig.2 Dry and fresh weights of seedlings treated with two different chemicals under chilling and chilling+drought stresses
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Fig.3 Ratio between stem length and root length of seedlings treated with two

different chemicals under chilling and chilling+drought stresses
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Fig.4 Ratio of fresh/dry weight between stem and root of seedlings treated with two

different chemicals under chilling and chilling+drought stresses
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Table 1  Effect of presoaking with different chemicals on root traits of maize seedling
o8 e 25 R B K (cm) SR (em®) V45 BAR (mm) HRFR S (em)
Stress Chemical Root length Total root surface area Mean diameter Total root volume
iR riE CK 76.9 17.4 1.4 0.3
GBC1 98.2% 16.8 1.1 0.2
GBC2 97.1% 16.8 1.1 0.2
GBC3 100.6* 17.3 1.1 0.2
SAC1 76.4 15.5 1.1 0.3
SAC2 87.2% 15.6 0.9% 0.2%
SAC3 81.9 16.1 1.0 0.3
AR T 50 a CK 69.2 14.0 1.1 0.2
GBC1 122.4%% 19.6%* 1.0 0.3
GBC2 104.1* 17.7* 1.1 0.2
GBC3 104.1* 17.1 1.0 0.2
SAC1 108.4* 17.9% 1.1 0.2
SAC2 87.5 16.3 1.2 0.2
SAC3 88.4 15.9 1.1 0.2
ez SRORIRIRNIME J5 5 %0 B 28 Sk il i 2 i 3O
Note: ** and * indicated significant difference at 0.01, 0.05 levels, respectively.
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