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Abstract: The appropriate concentration and physiological and biochemical indices for salt-alkali tolerance
screening in maize seedling were established. Based on those, both salt—alkali tolerance analysis in seedling and pro—
duction measurement in field were carried out for fourteen maize hybrids, which were used predominantly in Jilin
province. The main results were summarized that the rank of reduction percentage in field coincided with the salt—al—
kali tolerance grading in seedling. Production reduction for hybrids having weak salt—alkali tolerance in seedling was
very obvious. The highest and lowest reduction percentage among hybrids reached 44.12% and 17.39%, respectively.
Based on those results, the validity of the established screening system was verified and some hybrids having worse
tolerance in seedling were abandoned. The variation range of reduction percentage between those hybrids had better
resistance were not very obvious, which was 9.33% — 11.76%. Thus, which could be better adopted for the salt—alkali
soil need further test in field.
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Table 1  Fourteen maize hybrids
a5 AR AW | Hm 5 PSSl oM
No. Hybrid ~ Maturity No. Hybrid Maturity
1 THL261 W 8  HH702 Hh g
2 THLS1T W 9 DU 19 o
3 THL8S M 10 #H35 SRlIAEEN
4 137 11 618 M
5 THL198 B 12 536 Hh L
6 T W 13 602 M
7 THL2TL W B 14 A 958(CK)  HFLEK

BRI B — B TR PN 14 (R 1), 50
SHVRIARL T35 AR A B2 e 24 F 06 e DX A 360 4 (R
F) MY RS IR R ) R 247X AT S
m, A8 60 em, BFAT 15 Bk, ORI .

[ LRI 14 A KA, SR 2 N

HEAT W4T e O L . 0.19% 19 HeCl, 15 7% 10
min, —fFP T4 HIAEHEE B 25 mmol/L /Y Na,CO,
ERANHE g 100 mmol/L 1) NaCl ¥ W 38 F k47
il A i , R FH I ZKAVEXT IR (CK), A IR .
AN A S5 RN 30 KL, B % 7 d DN A R 2
B R — AT O IR IR A N T &, R T
& S5 AT R R A Anv b ik, FRE D
Bigt. ARKENBEREE 25 £2)C/(20+2)°C, &
FOHEHE 12 h, Y6584 2 500 ~ 3 000 Ix, FHXHEE 60% ~
80%. TP HEE 2 Fr B, RO ER 10 BRARK —
AT . PR R 3 M 1O, I iR 2
AW 38 e BE B9 Hoagland % WAL B, X RN 52 4
Hoagland 3537 o £ < DT MR B () AL BRIV BEE , 1%
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Ve, DURFR A BB FE W TE e o A0 7 d S5
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Table 2 The statistic analysis of physiological and biochemical indices of maize hybrid

A FRAE AR bR ik B FME SEONIEE SFAME brifE2E 5 K%
Physiological and biochemical indices Treatment Min. Max. Average Standard deviation CvV
K2 (%) CK 38.00 98.00 79.50 18.46 2322
(AL 20.00 90.00 54.07 20.51 37.93
EIN ST 22.00 70.00 51.71 17.32 33.50
AHXT L 522 (%) CK 0.60 6.60 2.60 1.89 72.80
e 2.00 24.30 6.52 6.01 92.09
e 2.00 11.80 4.79 3.10 64.80
SOD iU/ (g FW)] CK 11.61 62.14 33.51 12.82 38.26
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iR 2 Continued 2

AP AR bR ik 3 e/ ME HRAE FHE brifE2s 85 H(%)
Physiological and biochemical indices Treatment Min. Max. Average Standard deviation CV
SOD M HE[U/(g- FW)) e 40.90 109.55 65.19 18.52 28.41
Eha 37.36 106.41 68.50 21.85 31.90
MDA [ pumol/(g* FW)] CK 0.02 0.05 0.03 0.01 23.14
iria 0.03 0.07 0.04 0.01 22.62
EN Sl 0.03 0.06 0.05 0.01 22.43
Pro & [ ug/(g- FW)] CK 1.10 13.15 6.19 3.68 59.43
L SEEN 2.00 14.13 8.07 4.50 55.79
EN S ] 1.60 15.26 7.94 4.17 52.52
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Table 3 The Duncan’s test of the average of 14 maize hybrids for each index between different stress treatments

Ak B R HFH (%) XS HL 53 (%) SOD §EME[U/(g-FW)] MDA i {umol/(g-FW)]  Pro &ria[ug/(g: FW)]
Treatment Germination percentage  Relative conductivity SOD activity MDA content Proline content
CK 795aA 260aA 33502 A 0.032a A 6.18a A
iria 543bB 6.52¢C 65.18h B 0.043b B 8.06 b B
ha 51.7bB 478bH B 68.49h B 0.046 b B 793b B

1 RIS RERR S 220001 5 /NG FR 0.05 K-35 KEFR 0.01 KFE . FER,
Note: Different letters indicated variance analysis of the same line, the small setters showed at 0.05 level, the capital setters showed at 0.01 level.

The same as the following tables.
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Table 4 The Duncan's test of the average of three treatments for each index among hybrids

i T REFRR(%) AHX LR (%) SOD i PE[U/(g FW)] MDA ZriE[pmol/(g-FW)]  Pro & pe/(g- FW)]
No. Germination percentage  Relative conductivity SOD activity MDA content Proline content
14(CK) 8l a A 1.57a A 40.76 de  BC 0.0422 ¢ AB 14.16a A
12 76 ab A 727d D 4829 cde  BC 0.0453 ¢ AB 11.22h ABC

8 74 ab A 3.07 abc AB 37.04 e C 0.0407 b AB 4.69 e DEF
10 74 ab A 2.24ab AB 56.82 bede ABC 0.0567¢B 11.57 ab ABC
11 73 ab A 236ab AB 65.79 abed ABC 0.043 1 ¢ AB 8.28 ed CD

7 72 ab A 430c BC 4144 de  BC 0.0373 b AB 5.69 de DE

6 71 abc A 791d DE 7428ab  AB 0.0333b A 5.00e DEF
13 63 abc A 6.83d D 60.85 abede ABC 0.0387b AB 9.93 be BC

9 60 abc AB 2.64 abc AB 65.67 abed ABC 0.0362 b AB 12.46 ab AB

4 56 be AB 9.86e E 83.93aA 0.028 7 a A 1.63f F

1 53 be AB 6.50d CD 49.90 bede ABC 0.0400b AB 5.83 de DE

5 46 c¢d AB 3.47 abc AB 49.90 bede BC 0.0387b AB 1.83f EF

2 46 c¢d AB 4.07be AB 68.45 abc  ABC 0.0443 ¢ AB 5.50 de DEF

3 28d B 2.84 abc AB 37.05eC 0.036 0b AB 5.73 de DE
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Table 5 The comprehensive evaluation on salt—alkali tolerance of hybrids in maize seedling

%i 5 KEpR LSS SOD it MDA % Pro i FHME et

No. Germination percentage  Relativ conductivity ~ SOD activity MDA content Proline content ~ Average ~ Comprehensive evaluation
14 1 1 5 3 1 22 e
10 2 2 5 3 2 2.8 R

9 3 3 4 2 2 2.8 &
11 2 2 4 3 4 3.0 [
12 2 4 5 3 2 32 G

6 3 4 2 2 5 32 Ci

4 3 5 1 1 6 32 IR

8 2 3 5 2 5 3.4 h

7 2 3 5 2 5 3.4 G
13 3 4 5 2 3 3.4 rh

2 4 3 3 3 5 3.6 rh

1 3 4 5 2 5 3.8 59

3 4 3 5 2 5 3.8 5

5 4 3 5 2 6 4.0 55
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Table 6 The comparison between field production and salt-alkali tolerance in seedling stage

K #  The production in the field HiIE  Seedling tolerance
G5
o Bkhghe) AT Gghm) g W (%) SRR G
Taonan Gongzhuling ~ Reduction of production Reduction percentage Salt—alkali tolerance rank Comprehensive evaluation
14 12 900 14 190 1290 9.09 1 B
9 12281 13515 1234 9.13 3 i
10 9 966 10977 1011 9.21 2 ek
12 12281 13 545 1264 9.33 5 [
11 12 846 14 190 1344 9.47 4 G
6 12255 13 545 1290 9.52 6 5k
4 18 060 19 995 1935 9.68 7 R
8 13951 15 480 1529 9.88 8 Eil
2 11610 12900 1290 10.00 11 G
7 14 835 16 770 1935 11.54 9 H
13 9675 10 965 1290 11.76 10 H
5 12255 14 835 2580 17.39 14 55
1 11610 14190 2580 18.18 12 5
3 12255 21930 9 675 44.12 13 5
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