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Effect of Low Temperature Sowing on Physiological

Indexes and Yield of Maize Seedling
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Abstract: Five main cultivars of maize were used for early sowing in different low temperature, to research the
effect of different sowing date on physiological indexes of seedling and yield of maize. It was screened out the maize
varieties with higher resistance to low temperature or tolerant low temperature. The results showed that sowing dates,
varieties, and internationals were significant(p<0.05), only interaction of yield was not significant. The low tempera-
ture sowing makes the maize seedling leaves, MDA content increased, SOD activity, POD activity of protective en-
zyme system changed, soluble protein and soluble sugar increased, GAs/ABA ratio decreased, 5.89% reduction in
yield(relatively suitable sowing date). The capacity of resistance to low temperature was different in varieties. The se-
quencing of tolerant or resistance to low temperature of maize was Zhengdan958> Jingdan28> Demeiya2>
Xianyu335> Suiyu7.
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Table 1  Variance analysis of yield difference

RS S SFIr R F ¥ 5 FH plE
Variance Sum of square Degree of freedom Mean square F-value p-value
X £H ] 6 498 629.69 3.00 2 166 209.90 1.11 0.3529
5 401 1k] 25 831 854.39 3.00 8610 618.13 441 0.007 4
i o ] 87 292 160.59 4.00 21 823 040.15 11.18 0.000 1
FE A 13 548 163.82 12.00 1129 013.65 0.58 0.850 6

w2 111 305 385.04 57.00 1952 726.05
AR 244 476 193.53 79.00
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Table 2 Effect of sowing date on several stress index and yield of maize seedling

% i N BRI AR AR AR TR R

(H-H) (ke/hm?) [mol/(g-FW)]  [Ulg-FW)] [U/(g+ FW)] [mol/(g-FW)]  [mol/(g-FW)] GAJABA
Sowing date Yield MDA SOD POD Soluble protein Soluble sugar

5-02 847378 b B 0.008 6 a A 69991 ¢ C 3094.64 b AB 13.02b B 2.13be B 237¢ B
5-07 8918.40 b AB 0.0070b B 765.67b B 3625.12aA 13.88a A 192¢ B 528b A
5-12 9004.25b AB 0.0058 cC 782.84b AB 2860.93bB 13.81aA 2.17b B 7.63a A
5-17 10025.97 a A 0.0060c C 823.85aA 218524 cC 13.05b B 254a A 6.67 ab A

T FFIARIR NG PR BIFRAE0.01,0.05 K227 B35 . FRE

Note: The different uppercase and lowercase letters in the same column indicated significant difference at 0.01 and 0.05, respectively.

The same below.
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Table 3 Effect of varieties on several stress index and yield of maize seedling

b A s N HAYECRE R TR R AR IRTERIMLTE TR
Variety (kg/hm?) [mol/(g- FW)] [U /(g-FW)] [U/(g-FW)] [mol/(g- FW)] [mol/(g- FW)] GAs/ABA
Yield MDA SOD POD Soluble protein Soluble sugar

BRI 25 767829b B 0.63c B 73133¢ BC  272833c¢ BC  1273bC 0.021 4 be BC 740a A
HLEL28 9776.68 a A 0.77b A 813.03 ab A 2644.32 c¢d C 13.82a A 0.0225bh B 421 ab A
51335 9651.40a A 0.56d B 784.32b AB 331535bh AB 13.61 a AB 0.0178d D 5.76 ab A
FBEA958 10361.50 a A 0.61 cd B 678.76d C 2187.21d C 13.08 b BC 0.0189 cd CD 436b A
ZET 8060.13b B 0.84a A 83290a A 3832.19a A 1396 a A 0.0289a A 571b A
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B HRE958 H ik, 42K 71K SOD & B fic i , AR 958
IR s AR 7 RN R 28 22 R B, HLAth &
i) 25 53 .35 (p<0.01) 22K 7 1) POD ey , KR EA 958
BRI SRR IEIBR T 50 28 RN B 058 24 N i 2, H
M dhAhiE] 25 5 B2, S 7RI R S R
L e 2 SRR G R T B 958 fESE Y 2 5
)22 5 0, SR AL 9S8 Ml 2 5 25 5 W3, X

B P 335 Ak 4 K 7 Al VAR A i S HA L R
M 225 W% . GAJABA HE, ikl 25 Y
AR AB L 9S8 IR F T 2557 i 3 s HUA 28 IS K 335
6] LA B 55 HoAth 5 B Y GAVABA A 22 %A B3,
s PR T A B B (I, o R e 2 S 1Y
FEPE, ST hUoErE 225 . AL RRIA) DL PR — A S B
Xof St B FEPEBEA TR0, MDA AR 37 . GA/ABA %5



68 £k B ¥

23%:

e IRA T 25
23 BEMEMEEMNEREHEETEEER
=20

I 14558 AT 1, MDA .SOD . POD il A PE R
J AT VPR R G A ABA 5 3 R R ] BLAE SR
F(P<0.05), F B 54 S AR 1Y 6 A2 BRAE FRXHIG
T ) OB AR, 2 0] RO AR AR AR TR AR
Ko FRIALG A AR S5 A B2 s s
BVE RS B, FORAE R AMERON R G i i 22
S, SN T 5 A T K A P A R G P ) i
R AT, PRI N PR 3 o

9 7 EE RS M E KRR, PR T PR
P S FH AT 5 PR M e K, 3 I HC PR U 398 5 1) I

L5 r —%— T —e— FT128
—8— 5335 —Aa— KH958
Z 12 —o— %7
s
50
= <
g % 0.9
5
=z 06 }
0.3 . .
502 507 512 517
H#I(H-H) Date
70 —— 2 —e— 5128
= 0 | —8— e F335 —A— LHI958
E ’ —— KT
2 50
2Q
29 40 |
)
® 30 f
20 F
1.0 . .
502 507 512 517
H#(H-H) Date
50 ¢ ——EFET2
= 45T —— {128
2 40 | —EB—E3SS
. =
L5 4 —a— FH1958
R —— %7
=5 30 F
e
oG 25
&
= 20 F
1.5
1.0

5-02 5-07 5-12 5-17
HI(H-H) Date

I AR R A AR AUR . SR 25 MDA HIRZ,
PR S5 e e SO 5 AR R LR e 335 i
SUHL28 [ MDA A%, /N T2 K 7T FIER T 2 5 ;
PP BESAEPRR T2 E 7, KTEET 25, 51828
FYEE 335 Al 6 D HEhRE , 5 HAD 3 A5 A L
Qb T R AR KO WAV 396 5% 1) 5% i A 3L B AR
JEIE T, ABER 958 111 F 5% MDA (LR il AT i P
TR P AR A ot A A i /)N, X
T BT B 145 M RE X AN BURR , DA A v 1 e
Al NI FPTE FARARIR S5 1 T DB R A BE AR
MR AT S, SIS F AR 45 R A
E—E 2R

105 ——(HE 2 —e— 128
,; 100 F —8— 5 E335 —A— 958
ol 95 | —e— K7
5 90
Za
8 8.5
# 8.0
R
> 7.5
® 70 f
2 65

6.0 . . .

502 507 512 517
H#(H-H) Date
180 —— flE ) —e— HTHI28

_ 17.0 —8—tE335 —a— FRE958
g —e— %7
i 160 F
&5
E§ 150 }

(=9
= 14. L
mg 140
W E 130 f
H A
& 120
= 110 }

10.0 . . .
502 507 512 517

Hi(H - H) Date

180 r ——{E3EW2
160 | —e— HHA28
140 } —8—EE335
120 b —&—FRH958
100 p —OTHET

8.0 |
6.0
40
20 F
0.0

GAy/ABA

5-02 5-07 5-12 517
HIA(T-H) Date

1 BEAM@MNEENERERE T A ERERN 210

Fig.1  Effect of interaction between sowing date and varieties on several stress index and yield
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