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Abstract: Twenty—nine maize varieties were used as experiment materials, and set 5 NaCl concentration treat-

ments to select the varieties which had relatively strong saline alkaline tolerance. The 5 NaCl concentrations were 0
(control), 50, 100, 150, 200 mmol/L, respectively. The results showed that 200 mmol/L NaCl was maize bud ideal ap-
praisal concentrations of salt resistance Dongfanghong2, Zhengdan958 and Liangyu99 were highly resistant to salt;

Nine materials were resistant to salt such as Qingdan 3, salt tolerance of seven materials were moderate such as

Denghai618; Six materials were sensitive to salt for example Xianyu335; Nonghual06 and NonghualO1 were highly

sensitive to salt.
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Table 1 The tested maize materials

IR 7ok i = Rk 4 5 R
Serial number Material Serial number Material Serial number Material
1 JeE 335 11 TET3S 21 FIRE 33
2 DK159 12 A4k 101 22 YF16
3 B4 13 1 808 23 LH 417
4 T 309 14 £1E106 24 #F 619
5 K HL958 15 TRELT 25 HA:19
6 618 16 DK517 26 FiRR) 32
7 T 525 17 PRHL3 27 K99
8 718201 18 Rhua2 28 &2
9 TES524 19 9 EAN| 29 KK-05
10 KWS5383 20 56
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Table 2 Different concentrations of NaCl treatment on maize germination potential significance of each type %
w e NaCl¥€ % ( mmol/L) NaCl concentration i NaCl¥¢ % (mmol/L.)  NaCl concentration
Serial number ¢ 50 100 150 200 || Serial number ¢ 50 100 150 200
1 95.83a 96.67a 90.83ab 88.33bc 84.17c¢ 16 96.67a 94.17ab 93.33abc 91.67bc  90.00 ¢
2 100.00a 99.17a 98.33a 98.30a 86.67 b 17 95.83a 91.67a 89.17a 76.67 b 45.00 ¢
3 96.67a 96.67a 91.67a 89.17a 75.83 b 18 97.50a 98.33a 95.00a 87.50 b 84.17 b
4 97.50a 98.33a 95.00ab 92.50b 89.17 ¢ 19 90.00a 88.33ab 7833 b 62.50 ¢ 46.67 d
5 100.00a 97.50a 97.50a  92.50b 92.50 b 20 95.00a 9333a 9333a 93.33 a 72.50 b
6 97.50a 98.33a 96.67a 95.00a 88.33b 21 100.00a 100.00a 99.17 a 99.17 a 96.67 b
7 8583a 85.83a 8583a 68.33b 66.67 b 22 91.67a 95.00a 80.83b 80.83 b 45.83 b
8 98.33a 96.67ab 91.67ab 90.00 b 7833 ¢ 23 97.50a 9833a 93.33b 92.50 b 91.67 b
9 96.67a 90.83ab 83.33bc 80.00 ¢ 77.50 ¢ 24 96.67a 97.50a 95.83a 94.17 a 90.00 a
10 7333a 6750a 64.17a 68.33a 35.00 b 25 95.83a 96.67a 94.17a 94.17 a 9333 a
11 99.17a 98.33a 9750a 95.00 a 90.83 b 26 95.83a 91.67a 90.00 a 86.67ab  75.00 b
12 99.17a 91.67a 50.00b  35.00 ¢ 13.33d 27 90.00a 87.50ab 84.17ab  75.00 b 56.67 ¢
13 100.00a 97.50 ab 94.17 ab 86.67 b 46.67 ¢ 28 100.00a 99.17a 99.17 a 95.00 a 94.17 a
14 96.67a 9583a 90.00a 71.67b 30.83 ¢ 29 70.00a 64.17a 5333a 31.67b 15.00 b
15 100.00a 100.00a 99.17a  98.33 a 98.33 a

T RN FRRIRIE0.05 K P2 7 3, TR,

Note: The lowercase letters indicated significant difference at the 0.05 level. The same below.
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Table 3 Different concentrations of NaCl treatment on maize germination rate the significance of each type %
w e NaCl#J£( mmol/L)  NaCl concentration w e NaCl¥#J# (mmol/L.)  NaCl concentration
Serial number ¢ 50 100 150 200 || Serial number ¢ 50 100 150 200
1 98.33a 97.50ab 94.17bc 94.17bc  91.67c¢ 16 96.67a 94.17ab 94.17ab 92.50ab 90.83 b
2 100.00a 100.00a  99.78a 98.69 a 86.67 b 17 99.17a  96.67a 96.67a 94.17a 81.67b
3 98.33a 98.33a 9333a 9333a 86.67 b 18 99.17a  99.17a 98.33a 9833a 98.33 a
4 99.17a  99.17a  99.17a 96.67ab 93.33b 19 95.00a 90.83a 85.83a 72.50b 59.17 ¢
5 100.00a 99.17a  98.33ab 95.00bc 94.17 ¢ 20 99.17a 9833a 96.67a 9583a 74.17 b
6 99.17a 9833a 9750a 96.67a 96.67 a 21 100.00a  100.00a 100.00a 99.17 a 99.17 a
7 8583a 84.17a 85.83a 71.67b 70.83 b 22 95.00ab 97.50a  87.50bc 84.17¢ 73.33d
8 99.17a 96.67ab 94.17b 94.17b 90.00 ¢ 23 97.50ab 98.33a  93.33bc 9333bc 92.50c¢
9 97.50a 91.67ab 85.83bc 85.00bc 77.50c¢ 24 96.67a 97.50a 95.83a 95.00a 90.00 a
10 75.83a 7333a 70.00a 69.17 a 43.33b 25 95.83a 96.67a 95.83a 95.00a 95.00 a
11 99.17a 9833a 9750a 95.00a 90.83 b 26 95.83a 91.67a 90.83a 90.00a 79.17b
12 100.00a 98.33a 90.83a 60.83b 35.00 ¢ 27 9333a 9333a 9333a 9333a 74.17 b
13 100.00a 98.33a 95.83a 87.50b 76.67 ¢ 28 100.00a 100.00a 100.00a 97.50ab  95.00 b
14 98.33a 97.50a  96.67a 90.00 a 74.17b 29 7750a 70.83a 60.83a 35.83b 25.83b
15 100.00 a 100.00a 100.00a 98.33 a 98.33 a
%4 RERE NaClAbEx T K& BE FIEMMN B E M
Table 3 Different concentrations of NaCl treatment on maize germination index the significance of each type
Yo B NaCl¥¢ % ( mmol/L)  NaCl concentration Y B NaCl¥¢ % (mmol/L.)  NaCl concentration
Serial number o 50 100 150 200 | Serial number g 50 100 150 200
1 99.15a 9584a 7648b 70.89c¢ 7053 ¢ 16 80.59a 7333a 7439a 62.32b 58.43b
2 9338a 8523b 6826c 6571c 54.17d 17 91.67a 78.63b 71.66b 53.68c¢ 34.87d
3 96.76 a 8235b 6526c¢ 58.74c¢ 48.94d 18 8429a 84.57a 7434b  62.00c 53.45d
4 87.72a 80.24ab 76.21ab 67.28b 69.41Dhb 19 60.70a 5246b 45.02c¢ 34.86d 26.70 e
5 102.38a 89.88b  77.89¢ 60.63d 5691d 20 92.80a 88.09a 8l.66ab 72.56b 43.70 ¢
6 9396a 84.99b 755lc¢ 69.28¢  55.73d 21 82.05a 69.71b  62.60bc 61.35bc 58.35¢
7 81.52a 71.02b 6335b 5097c¢ 444lc 22 59.58a 5887a 56.6la 4552ab 31.72b
8 69.16a 63.09b 56.83c 53.44d 4595 23 97.29a 89.65a 7297b  67.19bc 58.99 ¢
9 87.68a 73.79b 5743c¢ 5547c¢ 512lc 24 95.59a 8245b 80.06b 69.08 ¢ 60.51 ¢
10 56.82a 4834a 40.26a 4296a 21.92b 25 92.73a 87.42a 7843b 69.88¢ 61.56 ¢
11 75.52a 78.15a 76.12a  61.53b  60.21 b 26 87.56a 81.57a 68.10 b 59.73 b 4622¢
12 88.10a 68.20b 41.02¢ 25.09d 10.63 e 27 65.12a 59.71a 57.49a 46.65b 35.57 ¢
13 99.71a  96.54a 80.75b  6647c¢ 34.03d 28 89.71a 78.73b  77.02bc 69.62cd 6542d
14 83.74a 69.83b 53.58c¢ 43.03d 23.07e 29 45.63a 3899ab 30.84b 18.03¢ 10.35¢
15 103.21a 102.56a 103.38a 99.15a  92.99b
214 RFRENaClAZaF R &S fb i A 454 BRI 32, R K 99 BT 148 505 Tx) B4, Hofl i Fh
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Table 5 Different concentrations of NaCl treatment on maize vigor index of the significance of each type

w e NaCl#J£( mmol/L)  NaCl concentration w e NaCl¥#J# (mmol/L.)  NaCl concentration
Serial number ¢ 50 100 150 200 || Serial number ¢ 50 100 150 200

1 7033a  67.06a 23.96h 20.56b  10.18b 16 93.86a 68.73h 47.55h  5830bc 33.65c¢
2 61.00a 33.67b 2651bc 2098¢  8.11d 17 70.55a 67.18a 5476b  36.19¢ 2330d
3 7140a  23.04b  1097b  822h  583b 18 14547a 132.00a 105.63b 87.23bc 73.92¢
4 65.05a 36.87b 1627¢ 1184c  540c¢ 19 233.87a 136.56b  89.35bc 66.34c  44.17c
5 7644a 66.60a 47.52b 3236h  29.25b 20 136.70a 125.90a 84.44b  64.11h 21.50c¢
6 98.83a 63.85ab 51.77ab 4725h  2581b 21 156.83a 11530b 7854c 71.89¢ 54.36¢
7 135.58a 113.90a 101.08ab 7433bc  50.66 ¢ 2 167.99a 12878h 106.07h  59.75¢  9.63d
8 15889a 142.68a 113.62h 99.58h  70.22¢ 23 172.34a 183.15a 123.54b 110.30bc  63.61 ¢
9 140.00a 10648 ab  77.70be 79.14be  62.57 ¢ 24 165.63a 134.02b 12681b 89.61c 54.58d

10 110.55a  58.19ab 4595h 47.02b  19.28b 25 156.32a 138.62ab 123.28 b 106.08c  47.22d

11 120.67a 76.46ab 68.82h 53.43h  49.34b 26 20345a 21133a 142.05b 11025b  49.69 ¢

12 12277a  88.85h 2631c¢ 13.05¢  20lc 27 70.86a 88.85ab 60.23bc 4531cd 34.00d

13 89.00a 63.17ab 27.11bc 10.92¢  63lc 28 14621a  99.99b  96.13b  66.65¢ 30.91d

14 8446a 5623b 1646¢ 2671cd  420d 29 84.57a 55.69ab 4325bc 2528bc  7.83c

15 88.28a 71.46ab 57.87h 2879¢  23.99¢
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Table 6  Maize under salt stress bud salt tolerance coefficient of every index

845 Index

o
B0 ik mm mmmm mam Kk AWE FPE MK REE REE
number Germination Germinative Germination Vigor Germinal ~ Shoot fresh ~ Shoot dry Root Root fresh ~ Root dry
rate force index index length weight weight length weight weight
1 0.9325 0.8779 0.711 4 0.1570 0.294 4 0.217 1 0.4222 0.366 1 0.579 6 0.630 1
2 0.966 7 0.866 7 0.580 1 0.1328 0.2893 0.2293 0.277 8 0.5170 0.5777 0.548 4
3 0.8825 0.787 3 0.507 5 0.087 3 0.159 8 0.168 7 0.2130 0.273 1 0.493 2 0.427 1
4 0.9417 09145 0.794 1 0.080 6 0.169 3 0.096 8 0.306 3 0.5222 0.680 0 0.5919
5 0.9417 0.9250 0.5922 0.382 8 0.608 9 0.652 1 1.226 9 0.5192 0.7725 0.702 6
6 0.9750 0.906 0 0.594 4 0.2614 0.4357 0.4422 0.5459 0.438 5 0.703 7 0.768 8
7 0.827 4 0.781 1 0.547 6 0.376 1 0.7129 0.703 3 0.541 6 0.283 5 0.7213 0.693 0
8 0.907 5 0.798 2 0.664 8 0.4413 0.648 5 0.663 7 0.7329 0.2405 0.809 6 0.6342
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%6 Continued 6
FEbR  Index

G =
ool RIPE WP ORRC WO F KRB FFT MK BT REE
number Germination Germinative Germination Vigor Germinal ~ Shoot fresh ~ Shoot dry Root Root fresh ~ Root dry

rate force index index length weight weight length weight weight

9 0.7952 0.802 6 0.5872 0.4395 0.630 3 0.749 8 0.878 9 0.1792 0.5290 0.5372
10 0.5612 0.443 4 0.3723 0.2319 0.759 2 0.556 9 0.780 2 0.176 0 0.2153 0.288 8
11 0.916 0 0.916 0 0.803 8 0.436 8 0.648 1 0.5609 0.624 9 0.4342 0.8057 0.550 4
12 0.350 0 0.1342 0.120 3 0.017 4 0.1387 0.129 6 0.217 8 0.190 9 0.2937 0.3489
13 0.766 7 0.466 7 0.343 8 0.091 7 0.266 0 0.236 3 0.4105 0.202 3 0.501 5 0.403 8
14 0.752 6 0.318 4 0.2750 0.050 0 0.243 4 0.1814 0.2951 0.2422 0.3207 0.276 9
15 0.983 3 0.9833 0.900 6 0.278 9 0.296 9 0.3089 0.650 0 0.4393 0.8153 0.627 8
16 0.9399 0.931 4 0.728 8 0.372 1 0.508 3 0.5252 0.640 2 0.4849 0.7839 0.649 0
17 0.8229 0.4703 0.3829 0.3309 0.803 3 0.8743 1.0197 0.499 6 0.641 6 0.477 6
18 1.009 0 0.863 0 0.636 7 0.509 2 0.796 5 0.804 3 0.8710 0.289 8 0.766 3 0.6309
19 0.6218 0.520 4 0.440 1 0.1952 0.743 9 0.448 6 0.600 3 0.1353 0.3400 0.4253
20 0.748 7 0.768 9 0.4729 0.161 4 0.4477 0.3387 0.6333 0.253 1 0.5220 0.679 5
21 0.9917 0.966 7 0.713 4 0.346 0 0.5235 0.484 7 0.686 9 0.275 8 0.8450 0.520 8
22 0.771 8 0.507 6 0.5350 0.057 6 0.200 4 0.1107 0.200 6 0.260 5 0.468 5 0.536 2
23 0.948 7 0.9402 0.606 5 0.370 4 0.578 2 0.6135 0.7193 0.278 1 0.501 2 0.5455
24 0.930 5 0.9305 0.632 6 0.332 1 0.494 9 0.524 8 0.7659 0.223 6 0.749 8 0.748 4
25 0.992 8 0.9754 0.665 4 0.294 5 0.5543 0.444 6 0.730 2 0.306 9 0.794 1 0.669 5
26 0.825 8 0.7812 0.528 7 0.2320 0.490 0 0.428 1 0.700 5 0.336 8 0.590 4 0.6102
27 0.794 9 0.629 9 0.546 9 0.496 9 0.78717 09105 0.8154 0.299 3 0.6119 0.4837
28 0.950 0 0.9417 0.729 0 0.212 1 0.3554 0.291 1 0.4815 0.3930 0.5932 0.613 8
29 0.334 6 0.2108 0.2314 0.092 5 0.517 8 04196 0.529 1 0.271 6 0.460 0 0.5527

AP E AT AT B /R S ARPRAE AR B IS AR R 2P R B R IR ARG, R SC R HY
FRFRBAMRRRW T SN, MR TR, 090.998, FRZFMIMERMERLR & 20, T
B EVREAAAEA R R B B IEASG, o A 2f 8 SR ANREWI B L EDULAY X TORMER A TIEA, I
SR RO R ZF T E SR T ES A AR IR R B T 2o gt b, DUEXT
W IEASE, MR 1 AR RS R ORI SRS B B PR

R7T BB TEARFHRIEIRIEX REIER

Table 7 Maize bud under salt stress each index correlation coefficient matrix

i #r KRR KHH RIFFREC WIHEEL F K ik ZTHE R K HRA&f WY&
Index Germination Germinative Germination Vigor index Germinal — Shoot fresh ~ Shoot dry  Root length  Root fresh ~ Root dry
rate force index length weight weight weight weight

KRR 1

RZFH 0.75 1

KEHREL 0.956 0.91 1

FCPIE 0.971 0.885 0.998* 1

FR 0.756 1.000% 0.914 0.89 1

2 0.956 0.91 1.000% 0.998* 0.914 1

T 0.866 0.98 0.974 0.96 0.982 0.974 1

MK 0.64 0.988 0.837 0.804 0.987 0.837 0.939 1

A fif 7 0.918 0.951 0.994 0.986 0.954 0.994 0.993 0.893 1

R 0.866 0.98 0.974 0.96 0.982 0.974 1.000% 0.939 0.993 1

T TSR P<0.05 1 P<0.01 1Y i 357K o

Note: * and * * indicated P< 0.05 and P < 0.01 significant level, respectively.
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Table 8  Coefficient of the composite indicator principal

component analysis, the contribution rate and

the feature vector

LEBTEbS
Composite index " =

FEIEAR 5.29 2.835

TR (% ) 52.901 28.347

ST DR (%) 52.901 81.248

FEIE M K 0.347 -0.258
R 0.369 -0.243
RFHREL 0.349 -0.266
SEWAE R4 0.359 0.295
ERIS 0.214 0.49
rfif 0.26 0.461
ETHE 0.283 0.377
SIS 0.218 -0.277
HRL i 0.384 -0.135
T 0.322 -0.164

RS IIHT R LUK G 2T RE P R SR A T

®9 EAREMMH

IRt AR SR € SRt O A N B ey A
MR, A 8 B, il ad 4Bkt 10
ASBATHE BRI T ER R G F, P 2R AR R,
ZIT Tk R N 81.248% , X AL SRR T 4%
PIGHR bR IG5 B, T AE— 25 R PR 45
Foft = K P i 42 o
2.4 EXFHERMTHRMESESIEN
241 FBRJIGHT

A3 T A WA B P2 AR PRI SR
J& PREIUEL, £5 TR SR SR pREC BB R , 32 Fh
{1 P i 5 SR T pRESIELER /)N, DU St ok 6 4
Uk, anER 9 BN, 20 13 TR A ELE B 1R FR FL
K5.958 SR Jm R AL (e Kol 1, R 42 101 HYSR R R
BN R 0, BLIATE X — 25 A48 bR oA . 958 A i
PRI, AR AR 101 X 4R 73 e fUE% 5 29 1 FOK S FPAE
ZEATEAR Fo b, KWS5383 1Y 3R & s BB e KoM 1,
T K 309 15 BRI E /N R 0, UEIH X — 2R 5 48
b o KWS5383 [ Tiif 5 M 5 53k, 77 K 309 X £k 70 i
U

45 AR AR U U(x) D BUR Sk M5 AT 4

Table 9  Maize the comprehensive index of each type, weight, u(xj), comprehensive evaluation on the D value and salt resistance

i) DfH [IEN R ity
Serial number . 2 ua) ue) D value Salt resistance evaluation
18 2.805 1.694 0.974 0.796 0.912 [ EN
5 3.040 0.695 1 0.644 0.876 e FE TR &
27 1.175 2.740 0.792 0.956 0.849 BT SR
17 0.897 2.544 0.761 0.926 0.819 [EN
8 1.941 0.975 0.877 0.686 0.811 [GEN
9 0.831 2.087 0.754 0.856 0.790 [EN
11 2.301 -0.091 0.918 0.524 0.780 [EN
7 1.294 0.980 0.805 0.687 0.764 [EN
24 1.705 -0.007 0.851 0.537 0.741 ifif
16 2.198 -0.767 0.906 0.420 0.737 [EN
21 1.699 -0.262 0.850 0.498 0.727 i
25 1.852 -0.474 0.868 0.465 0.727 [EN
23 0.968 0.697 0.769 0.644 0.725 [EN
6 1.459 -1.275 0.824 0.343 0.656 T RE N R
15 1.952 -2.121 0.879 0.214 0.647 P EETR ER
26 0.147 -0.024 0.677 0.534 0.627 rPEE R ER
10 -2.629 3.028 0.368 1 0.588 PR R
19 -2.147 1.989 0.422 0.841 0.568 RN R
28 0.558 -1.763 0.723 0.268 0.565 v RE N R
20 -0.660 -0.172 0.587 0.511 0.561 rPEERER
1 0.006 -2.084 0.662 0.219 0.507 Tk
2 -0.342 -2.438 0.623 0.165 0.463 Tk
29 -3.340 1.543 0.289 0.773 0.458 U
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43R 9 Continued 9
9 = D i ERPETEA
F F, u(xi) u(xz) . .
Serial number D value Salt resistance evaluation
4 0.078 -3.520 0.670 0 0.436 UK
13 -2.896 -0.318 0.338 0.489 0.391 UK
3 -2.110 -1.933 0.426 0.242 0.362 UK
22 -2.609 -1.725 0.370 0.274 0.337 UK
14 -4.246 -0.260 0.188 0.498 0.296 e 8 TRk
12 -5.928 0.265 0 0.578 0.202 e R
AL (o) 0.651 0.349

242 ZHEIFMEHSE

D (B 27 5 KA SRR IR £ AE 1 0 KN, D (B
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Fig.1 Twenty—nine varieties cluster analysis tree



61 KRR ORI S U TR R A O 63

3 gEESiTE

TR ER RS T A 2, R AR A
YT B A T VB IR R R T S
S BT R B B A B U R A A
Yy P E LA™, A A 54 NaClik
AL B 1 T 2 2 ST M 0 BRAR S e VR P T
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