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Saline-Alkali Tolerance Identification of Different Maize Hybrids

XIAO Wan-xin, ZHAO Hai-yan, LIU Jing, SHI Lei, et al.
(Maize Research Institute, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract; Saline-alkali tolerance evaluation and classification of different maize hybrids by determining

saline-alkali tolerance index of maize hybrids through the whole growth stage under different pH value and

salinity content experimental fields were studied. The results showed that ripe ear rate saline-alkali toler-

ance index correlated significant positively with emergence rate and yield saline-alkali tolerance index. The

shorter ASI and higher ripe ear rate during the anthesis-silking stage, the larger number of green leaves

and kernels per ear during the reproductive stage was the premise of obtaining a high yield of higher saline-

alkali tolerance cultivars. Compared with other maize hybrids, Lian 1127 and Tieyan 39 not only showed

higher saline-alkali tolerance at different pH value and salinity content experimental fields, but also had

significant influence on the productive potentialities.
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Table 1 pH value and salinity content in different depth of

experimental field

B R (em) pH {& A 6
Type of field Soil depth pH value Salinity content
S Hb B 0~20 7.5 0.68

21~50 7.3 0.52
R b 0~20 9.5 3.40
21~50 9.3 3. 10

1.3 NEMBEFHZ*
1.3.1 sy FEfmbpk

R = R/ B FORL D <100 %6 5

J Mk e = CRURR B/ 7 B0 X 100 %%,
1.3.2 #é& et B &A= ok | R &

FEHOR T NBRE/INDCERE 1 ATAT Sk 5 3 MROT IR
SIS MR CHRUE B 4200 A T RE SR AN IR AT Sk
FATRE 2 k) 8 A8 B bk S 550, 1 3 B . /D
X 50 Y048 Bk ik ) ME B = 138 1/3 LB b Ok
/N 5006 M bk MERRAE 22 K 3K 1 em Syt 22
W,

LEnR=E 1t 1/3 it R iE BUN A] UL Sk it
B WOk 22 (8] R R B (ASD =k 22 H 1 — 8k H
LI

1.3.3 FE2RERLMER

A A A /) DX 4 ST S A 0N D 7
FEMIF R 3.6 m®, PR i A ORI 14 Yo AR ifE
AKEIFE . A A BCA AR 10 BT E
N A (RS REOML L SR AR B AT B AT RO A kL
#),
1.3.4  af 3 a4 4

i 3 Bk i ke = AR b oDk 3R A /K 3 B
PEAR R BUE  Horb . AST it 5 5 45 5042 FR 38 b B
DR PR/ 0 Ak e R e A5
1.3.5 @A RX 5

HR A5 256 Tt 25 56l 48 2009 7 5 800 (X0 R g o 22
(o) o3 AR 53l — G B (X > X +06) . %%
M ER I (X 46> Xi>X+0. 56) . = 22 it TL o ( X +
0.56>X:i>X—0.5¢) , U fiit LAk (X — 0. 56> X
>X—o) HHEM R (Xi<X—0).
1.4 HIESH

¥ H] Excel #il DPS v8. 01 R #4748 11243 #7 »
H Duncan’s 57 52t 22 0 95 75 17 5008 T3

2 GRS

2.1 HEERMBEER

3B 2 X AN ]t ol AR 100 R 6 HORY 199 B R
W R A, 25 R, 5 R b B A L, S P
[F] ity A M R OR R bR R A R S T 6. 000 Al
48.0% (£ 2), FREL 958 FIIL BA 527 Wi RA 5,
HE RN 94. 3% A1 94, 0% 5 &k BF 39 FniL
1127 J tk 2 38 &, B BE %7 B {H S 89. 020 Al
88.7%.,
2.2 SN H0A0 I & 800 18 FE B E] (AST)

TEAE O B X R 5] b B 5 OK 4% 28 Fh E A7 2% 0
R B AST X R A (35 3) . S5 RE I, i
111 FIiL 1127 gt 3R 2 ot 5 807 B1E 3
14,58k BF 124 86 BF 39 FIAL 1127 9 ASI 4,
ASTSEBE Ak 2.5.3.2.5 d,
2.3 FERFEMK

5 F 6 b R A EL 5 3 b R A [ R A P
FRL 0RO E 4 0 B m T 129, 0%, 27. 0%,
14. 0% (F O, P BUE 25 45 g, i 1127
AL 121 =i e, ¥ i o 8 994. 0 kg/hm?
18 968.5 kg/hm”; il B 111 A&k HF 39 BB £ 4%
Z I FERIECR 746. 9 KL FI 584. 2 Ki ;1L HL 565 FI
L1127 () TR E e, 3 TR E Oy 357. 6 g I
311.1 g,



16 £ Ok B 19 &
F2 FAEEXRMAKHERMEBKE
Table 2 Emergence rate and ripe ear rate of different maize hybrids %
N 11 % Emergence rate WAk # Ripe ear rate
C:;tivﬁ;rs R B EEETES AR e 3 B
High saline-alkali field Normal field High saline-alkali field Normal field

LB 565 77.3 ab 90.9 a 50. 0 cde 92.4 a
i 527 100.0 a 87.9 a 50. 0 cde 86.4 a
LB 539 90.9 a 90.9 a 36. 4 de 84.8 a
111 77.3 ab 83.3 a 63. 6 abed 81.8 a
i 1127 90.9 a 89.4 a 90.9 a 86.4 a
il 1224 92.4 a 92.4 a 60. 6 bede 92.4 a
01211 83.3 ab 90.9 a 78. 8 abc 90.9 a
TP 120 84.8 a 89.4 a 57.6 cde 87.9 a
i 121 54.5 b 92.4 a 31.8 e 86.4 a
HoB 958 97.7 a 90.9 a 79.5 abc 92.4 a
RHF 124 90.9 a 97.0 a 59. 1 bede 92.4 a
wE 21 86.4 a 95.5 a 59.1 bede 93.9 a
F}E 605 86.4 a 98.5 a 40.9 de 98.5 a
BRAF 39 97.7 a 89.4 a 88. 6 ab 89.4 a
T 86. 5 91.3 60. 5 89. 7

TE AR b )N R RORTE 0. 05 K E2ERRE . TR,

Note: Values with cultivars followed by the different letters under the same index are significantly different at 0. 05 level. The same as the fol-

lowing tables.
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Table 3 Leaf numbers and ASI of different maize hybrids

ity il

Cultivars

%) Number of leaves

JFAE H0H 9 18] B B 18] (D Interval time in the pollinating period

L B
High saline-alkali field

- 38 b B
Normal field

GIEER IR
High saline-alkali field

- 38 b B
Normal field

L5120
i 121
Hoep 958
HAE 124
E 21

J}E 605
RBT 39
T HMH
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12

13

13
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12

13 a

12

11

12

13

13
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ab

b

ab

14 a

14 a

13 a

14 a

14 a

13 a

14 a

15 a

15 a

14 a

14 a

14 a

13 a

14 a

14
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4 be
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4 be

4 be
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7 be
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Table 4 Yield and its components of different maize hybrids

iy ol

Cultivars

Bt 124
I E 21
F}E 605
Bt 39
M

7o (kg/hm?) Yield FURE B (K1) Number of kernels per ear Tk H (g) 1000-kernels weight

AL B W 3 Hh R B 3 P GIEEN IR 36 Hh R
High saline-alkali field Normal field High saline-alkali field Normal field High saline-alkali field Normal field

3144.0 h 12 673.5 b 244.0 g 532.0 g 261.2 cde 453.9 a
5 052.0 de 9 510.0 g 544.4 be 577.8 de 291.1b 307. 3 cd
2632.51 10 047.0 ef 383.3 e 483.3 h 225.5 g 285.8d
5467.5 cd 10 311.0 e 779.8 a 714.0 b 223.9 g 245.2 e
6 973.5 a 11 014.5 cd 553.1b 462. 2 hi 303.3 ab 318.9 be
6 984.0 a 9 618.0 fg 271.1¢g 548.9 ef 241. 3 ef 282.3d
6391.5 b 11 427.0 ¢ 388.4 e 513.3 g 288. 2 be 321.2 be
5826.0 ¢ 10 975.5 d 448.9 d 526.4 g 323.4 a 292.7 cd
4762.5 e 13 174.5 a 404.0 e 745.3 a 302.2 ab 292.1 cd
4059.0 f 10 098.0 e 434.0 d 567.1 de 257.5 de 294.7 cd
2770.5) 10 315.5 e 201.0 h 429.3j 286. 0 bed 288.6 d
2409.0 1 10 392.0 e 522.7 ¢ 591.6 cd 237.4 elg 245.7 e
3603.0g 10 233.0 e 352.7 f 452.7 ij 274. 8 bed 337.6 b
5869.5 ¢ 10 939.5 d 557.3 b 611.1 ¢ 209.1¢ 278.9d
4 710.0 10 767.0 434.6 553.9 266. 1 303.2

2.4 RZHR

S XY ) 2 5 e 2P RS (3 5) . 4
00, 5 TR A AR B 3 B 0 8 PR
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HEHL 9. 8% . ZEA B IR 06 B HE L 10 B 120 AL
1127 WK . 4351 22.0 cm A1 20. 0 cm; A
124 A F L F 20 0. 35 em; il B4 527 FiIiL BA
121 B, FHH 5.6 cm A1 5.4 cm,

Table 5 Agronomic traits of different maize cultivars cm
B i K Ear length 72K Barren tip length F# Kl Ear diameter
o 2k WL R T T W 3 5 2 WA R AT
High saline-alkali field Normal field High saline-alkali field Normal field High saline-alkali field Normal field

iL B 565 16. 0 cdef 18. 4 bed 2.4d 1.0 e 4.8 abed 5.4 abc
iT B 527 18. 2 bed 19. 2 be 2.2 de 2.0d 5.3 a 5.8 a
i B 539 16. 0 cdef 21.0 ab 5.0 a 3.0b 4.5 bede 5.0 cd
W 111 18. 1 bed 17.8 cd 3.0 ¢ 2.4 ¢ 4.9 abc 5.2 bed
L1127 20. 6 ab 19.4 be 0.6 1 3.0b 5.0 ab 4.8 d
il 1224 11.5 ¢ 17.4 cd 2.0 ef 0.4 f 4.2 e 5.2 bed
W 1211 15. 4 def 20. 8 ab 3.6b 1.0e 4.5 bede 5.2 bed
i 120 21.3 a 22.6 a 2.4d 1.8d 4.7 bede 5.0 cd
W 121 18. 4 abce 19. 3 be 2.4d 2.0d 5.0 ab 5.7 ab
FB PR 958 13.9 fg 18. 7 be 1.6 ¢g 0.4 f 4.7 bede 5.0 cd
BE 124 15.0 ef 15.6 d 0.5 1 0.2 f 4.4 cde 4.7d
WwE 21 15. 3 def 19. 9 abc 1.8 fg 1.8d 4.3 de 5.1cd
F+E 605 16. 0 cdefl 19. 8 abc 1.2 h 3.6 a 4.3 de 4.8 d
R 39 16.9 cde 18. 4 bed 1.2 h 1.0 e 4.4 cde 4.9 cd
T {H 16.6 19.2 2.1 1.7 4.6 5.1




18

19 %

2.5 [ & 3k 6 4 £ bk 4%

A0 1127 (R I REORL 2k el 30 s - LR K
i £ Bl 5 5 A8 L 958 AL L 121131 F 539 AL
1224 FEAC T $h o845 8022 7 A B F K (R 6) . &
A Tt £ B4 H5 ot ol (1) 22 S R B K (0. 740 5) L1
1224 W9 F8 I KTt h B4 B 5 » 55 JH: At & o s 35
FeRE T WE, 1L 527 W R S B .

SI0H 121 R O e A s R AL AL 1127
AR 2R A 7 BT R B O B . AST T 3h B4
B i ) AR S R RO K (0. 679 0) 4 38 B [A] — K b 7E
ENGIEN 1SR NS W R A = NS I 3
A B L 7 3 e gk B 124 P E 605 19 ASI
AR . 3T 1224 FIIT 1127 75 0 i 25 58 48 034

N,
=1
&F’o

R 6 RIE AR E T RS B

Table 6 Saline-alkali tolerance index of different maize cultivars
fin i K RREK B ML iR kR MR RO IR ) o HH B R OCUBR R X
Cultivars Ear length  Barren Ear Emerg- Ripe Number Interval time in Yield gk
tip length diameter ence rate ear rate of leaves the pollinating period Comprehensive index
LB 565  0.870 abc 2.400d  0.889 b 0.850 ab 0.541 cd 0.926 a 1.333 cd 0. 248 de 0.114
LB 527 0,948 abe 1.100 fg  0.914 ab 1.138 a  0.579 bed 0.833 a 0.625 {g 0.531 abed 0. 350
i A 539 0. 762 be 1.667 ¢  0.900 ab 1.000 a 0.429 d 0.980 a 1. 400 ¢ 0.262 cde 0.112
111 1,017 ab  1.250 fg 0.942 ab 0.927 a  0.778 abc  1.065 a 1.071 de 0. 530 abcde 0.382
i 1127 1.062 a 0.200h  1.042a 1.017 a 1.053 a 1. 056 a 1. 250 cd 0.633 ab 0.678
i 1224 0.661 ¢ 5.000a 0.808b 1.000a 0.656 bed 0.975a 1.545 ¢ 0.726 ab 0.476
JTB 1211 0.740 be  3.600 ¢ 0.865b 0.917 a 0.867 ab 0.969 a 0. 818 ef 0.559 abc 0. 444
LB 120 0.942 abc 1.333 f 0.940 ab 0.949 a 0.655 bed  0.806 a 0.400 g 0.531 abed 0. 330
i 121 0.953 abc 1.200fg 0.877b 0.590b 0.368d 0.822 a 0.583 fg 0. 361 bede 0.078
¥ 958 0.743bc  4.000 b 0.940 ab 1.075a 0.861 ab  0.847 a 0.667 fg 0. 402 bede 0.372
Bemf 124 0.962 ab 2.500d  0.936 ab 0.938a  0.639 bed 0.789 a 3.667 a 0. 269 cde 0.161
wE 21 0.769 abc 1.000 g 0.843 b 0.905 a 0.629 bed 0.877 a 0.583 g 0.232 e 0.132
F+E 605 0.808 abc 0.333 h  0.896 ab 0.877 ab 0.415d 1.000 a 2.250 b 0. 352 bede 0.128
BHTE 39 0.918 abc 1.200 fg 0.898 ab 1.093 a 0.992 a 0.990 a 2.167 b 0.537 abed 0.582
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Table 7 Correlative analysis of saline-alkali tolerance index
[GERCE RS H R R A LI T AL 18 by 401 18] 5 1 1] K FEREK M ORL e
Saline-alkali Emergence Ripe ear Number Interval time in Ear length Barren tip Ear Yield
tolerance index rate rate of leaves the pollinating period length diameter
HH R 1.000 0
J AR R 0.546 7* 1.000 0
R 0.166 7 0.366 8 1.000 0
T A€ 5085 45 1) B i i) 0.093 3 —0.003 3 0.083 6 1. 000 0
MK —0.088 4 0.205 0 0.000 1 0.095 8 1. 000 0
BREK 0.143 4 0.1150 —0.143 7 0.021 8 —0.666 8 1.000 0
oM 0.255 4 0.452 1 0.134 3 0.066 5 0.733 0" —0.465 3 1.000 0
R 0.381 4 0.566 1* 0.376 0 —0.196 8 0.087 1 0.224 8 0.121 9 1.000 0

TE = % Lo S0 2R T 5 04 2022 S 38 30 Wl 25 R i K

Note: * and ** indicated the difference between two saline-alkali tolerance index arrived at p=0. 05 and p=0. 01 level, respectively.
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Table 8 Comprehensive evaluation on saline-alkali tolerance of tested cultivars

2% Grade

I AR Standards

i Fb Cultivars
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