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Study on Salt Tolerance of Different

Maize Varieties at Germination and Seedling Stages

LIU Hong, ZHANG Fulai, TIAN Huijuan, HU Mengting. LI Ruifeng,
YANG Xudong, ZHANG Dan
(College of Agronomy, Tarim University, Alar Xinjiang 843300, China)

Abstract: In order to screen out the salt-tolerant maize varieties suitable for planting in saline-alkali
soil, 41 maize varieties were selected as experimental materials and NaCl of 60,120,180 mmol/L was
used to simulate the salt stress environment, the indexes of germination and seedling stage of 41
maize varieties were determined. The salt tolerance of maize varieties was comprehensively evaluated
by weighted membership function and cluster analysis. The results showed that 180 mmol/L NaCl
could be used as a suitable salt concentration for the identification incluing salt tolerance of maize at
germination and seedling stages. The four indexes including seedling dry weight, seedling fresh
weight, root fresh weight and root dry weight were the most closely related to the salt tolerance of
maize varieties, which could be main indexes for screening and identifying maize varieties with salt
tolerance. According to the weighted membership function and systematic cluster analysis, 41 maize
varieties could be divided into 5 grades: high salt tolerance, moderate salt tolerance, salt tolerance,
moderate sensitivity and high sensitivity, among which there were 6 high salt-tolerant varieties,

namely, Nongfu 99, Wugu 568, Xuanhe 8, Zhengdan 958, Simon 3358, Xinyu 81.

Key words: maize; germination stage; seedling stage; salt tolerance; cluster analysis
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Table 1 Maize materials tested
G5 A2 B A AR U5 % w2 B LIREY 3
1 B34 990 AR 5 2RI R 22 HH 958 T 7 4 AR} e AR A T
2 T2 1523 WA AL A 23 fHF 369 W ARE ROl A FRA F
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Table 5 Rankings of 41 maize varieties based on their salt tolerance coefficient
. - it £ M HE P sy 2 A fiit 5 1 HE P
60 mmol/L. 120 mmol/L 180 mmol/L 60 mmol/L 120 mmol/L 180 mmol/L

1 FE2 990 27 35 37 22 B 958 2 3 4

2 P2 1523 25 18 28 23 H 5 369 30 29 26

3 HHr 712 26 27 35 24 AR 9918 9 11 6

4 i 618 21 22 14 25 M5 13 8 7

5 [LEXR= 16 13 15 26 WFE 809 19 23 18

6 FN 528 18 7 5 27 4 607 11 24 12

7 W% 157 40 38 34 28 HAE 309 20 14 30

8 iR 188 17 32 22 29 ik 81 3 17 3

9 B K 536 10 19 8 30 R 24 29 28 19
10 KIE 9 5 35 40 40 31 HE 3672 28 36 32
11 w99 1 15 11 32 Bk 66 12 6 20
12 = 85 4 5 9 33 i 008 31 20 31
13 PE52 668 38 33 38 34 S E 335 6 9 17
14 i E 1339 14 26 21 35 F M 14 22 10 13
15 T 15 23 21 29 36 WA 109 32 16 23
16 HESE 888 15 12 10 37 Pi5¢ 3358 5 1 1
17 My 23 5 33 41 41 38 H 218 39 39 24
18 1 909 34 25 33 39 =1 9599 8 2 25
19 43 588 24 30 16 40 PE52 208 37 37 39
20 H#% 2818 41 31 36 41 HiHr 338 36 34 27
21 HA 568 7 4 2

F6 AN ERGHETEEETERMRAZTBENRERLYE
Table 6 Membership function values of 41 maize varieties based on salt tolerance coefficient of identification indices
NaCl % & (60 mmol/L.) NaCl # & (120 mmol/L) NaCl # J# (180 mmol/L)

R ST T T S T ST S OTT R L
R 0.734 0.221 30.179 0.041 0.564 0.273 48.358 0.060 0.402 0.271 67.465 0.080
RIER 0.742 0.232 31.240 0.043 0.612 0.251 41.057 0.051 0.435 0.303 69.842 0.083
& xiEid 0.714 0.210 29.468 0.040 0.553 0.248 44.821 0.055 0.386 0.275 71.354 0.084
R 0.425 0.271 63.884 0.088 0.404 0.285 70.547 0.087 0.397 0.231 58.102 0.069
ZEHL 0.475 0.260 54.796 0.075 0.469 0.241 51.518 0.064 0.448 0.232 51.895 0.061
4 % 0.382 0.224 58.584 0.080 0.430 0.211 48.993 0.061 0.417 0.230 55.040 0.065
URTTE A 0.399 0.222 55.601 0.076 0.318 0.231 72.776 0.090 0.354 0.244 68.886 0.082
T fif 0.214 0.197 92.283 0.126 0.286 0.235 82.219 0.102 0.385 0.257 66.710 0.079
T E 0.229 0.196 85.842 0.118 0.283 0.254 89.629 0.111 0.273 0.234 85.896 0.102
M 0.239 0.234 97.958 0.134 0.148 0.176 118.595 0.147 0.147 0.169 114.663 0.136
T & 0.232 0.211 91.097 0.125 0.193 0.193 100.081 0.124 0.213 0.189 88.670 0.105
K 0.460 0.179 38.821 0.053 0.595 0.243 40.806 0.050 0.436 0.202 46.297 0.055
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Table 7 Correlation analysis of the D value with membership function values based on indices

Y E FE AR R KRR RFME e E vl 2 % o T AR i fif T W E R fif T T & K D {8
oS 1.00
KR 0.86* * 1.00
KR 0.97* * 0.92% * 1.00
=1 0.11 0.02 0.05 1.00
E-Yiil 0.09 0.03 0.02 0.45* * 1.00
-4 2 —0.04 —0.07 —0.11 0.05 0.52* 1.00
it 7 AR 0.13 0.16 0.12 0.44 % * 0.32% 0.06 1.00
T fif T 0.16 0.22 0.13 0.31* 0.36* 0.26 0.32* 1.00
WTE 0.19 0.21 0.14 0.29 0.42 % * 0.32% 0.28 0.91* * 1.00
R T 0.12 0.17 0.11 0.10 0.34* 0.31* 0.18 0.67* * 0.85* * 1.00
T & 0.12 0.14 0.10 0.06 0.36 % 0.28 0.11 0.61* * 0.79 % * 0.96* * 1.00
oK —0.12 —0.08 —0.09 0.06 —0.30 —0.18 0.05 —0.28 —0.53** —0.59** —0.66** 1.00
D 1 0.51%*  0.52**  0.47**  0.45**  0.57**  0.37*% 0.49%*  0.80**  0.85% * 0.77**  0.71** —0.38* 1.00
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