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Response of Activated Oxygen Metabolism to Water Stress in the Leaves of Different Drought-resistant Corns in Seedling Stage
GU Yan et al
Abstract [ Objective ] The purpose was to supply theoretical basis for the cultivation and breeding of drought-resistant corn. [ Method ] With
drought-resistant variety Yedan 13 and drought-susceptible variety Danyu 13 as tested materials, the influences of water stress on the activated

(Crops Research Center, Jilin Agricultural University, Changchun, Jilin 130118)

oxygen metabolism level in corn leaves in seedling stage were studied through potting experiment. [ Result] Compared with the treatment with
normal water supply, under water stress, the production rate of O, in the leaves of Yedan 13 and Danyu 13 were enhanced by 28.9% , 36.1%
(WS 50% ) and 31.3% , 41.9% (WS 35% ) resp. and their contents of H, O, were enhanced by 16.1% , 25.4% (WS 50% ) and 23.7% ,
29.8% (WS 35% ) resp. in seedling stage. Under moderate water stress, the activities of SOD and POD in the leaves of Yedan 13 and Danyu
13 were enhanced by 22.8% , 29.9% and 22% , 21.7% resp. in comparison with CK. Compared with the treatment with normal water sup-
ply, the contents of MDA in the leaves of Danyu 13 and Yedan 13 were increased by 22.7% , 14.5% (under moderate stress) and 40.2% ,
15.6% (under serious stress) resp. in comparison with CK. Under serious water stress, the contents of AsA and GSH in Yedan 13 and Danyu
13 were decreased by 12.6% , 14.2% and 33.3% , 44. 1% resp. in comparison with CK. [ Conclusion] The corn variety with stronger

drought-resistance had stronger ability on maintaining activated oxygen metabolism balance under water stress.
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FrALBR, F SPSS GEtt - aE47 7 22 0 b, P HCR ] « K
5 Duncan 5 2TE#H T2 8 KL
2 #ER5H5%H
2.1 AkoyEXNARHEMEEREHMRE O, - FEER
M H,0, RERIM | 1 alH,2 DEKMF O, -
PR H, 0, F TR K SR a4 BT 1 5 2 T (H T
e PR B8 DAL T KT 5 AN ] K 7K 4 i 3 8 B AN [] T A7 7 22
o MIARUL, M R PERSS 1) S AP 13 32K 3 i 1 5
W] LU S P A A B 13 K, 4B 13 7R rh B K 43 T
FIEE BEK S8 R BT 0, - 7 A RS 51 LG LE K
SbPEFHE T 28.9% F131.3% 0 | H,0, F &4 3 L 1E % it
IKAEERTFE T 16. 1% F123. 7% ;M FE 13 7Erb EEK 53 e
FIEE BEK S HE R BT 0, - 7 A RS 50 LG 1E K
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Table 1 Generation rate of O, - and H,O, content in the leaves of

different drought-tolerant maize varieties under water stress

0y - PRAEHR 1,0, &kt
pmol/ (min - g) (FW) pwmol/g(FW)
sl Generating rate of O, - H, 0, content
Treatment
P13 FHE 13 13 FHE 13
Yedan 13 Danyu 13 Yedan 13 Danyu 13
CK 4.64+0.14a 5.27£0.11 a 143.95£12.76 a 151.26 +20.43 a

WS(50% ) 5.98+0.11b 7.14+0.30 b 167.07 £10.61 b 189.63 +£15.23 b
WS(35% ) 6.09+0.26b 7.48 £0.18 b 178.12 +18.21 ¢ 196.38 £20.29 b

1 SV G AR F/NG SRR 22 73k % 7K 7 (P <0.05) . CK:
IR WS K3, R,
Note : Different small letters in the same column mean significant difference

at 0.05 level. CK, Control; WS, Water stress; The same as below.
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i J- SOD I POD 5 XA B iy , it 5P 56 1) 6 Kt b 4
13 AE KA PE T SOD Al POD 5143 31 He X A&
BEINT 22.8% F129.9% , it 13 7EH /K73 Ha T SOD
POD 553 31 X FRBE S 1 11.7% 121, 7% o FLJE K 53
R 55 P £ 13 1 ) SOD #1 POD i 4 i T
X B

TP S W BE Y H,0, FERSER S LS (CAT) ¥
Fro CAT 73fi H,0, o O, F1 H,0, FT 3K Ifil B2 1 % 1k ) 1
(AsP) RS R P RAR T EAOVEI S o 26 3wl sk
IRATE 2 ADFK AR CAT 1 AsP % P88 i 710 it
KAEEE, G 30 T RE B, B PR B A PR
SSRPEE 13 TEH R Bt 25 E R, i AsP TR HEAR T IE
WHOKA P dER I, TR o T SR ) oK
AP EAT BER  HL O, TEEREEE I, H H, 0, WEERAEI IR M
Tt RS EA

F2 KSBHETARMEMEEREHM A SOD 1 POD Fi4
Table 2 Superoxide dismutase( SOD) and peroxidase isozyme ( POD )
activities in the leaves of different drought-tolerant maize va-
//U/[min + g(FW) ]

POD 3% POD activity

rieties under water stress

SOD 751 SOD activity

i . ) - ]

Treatment 5513 JEE 13 13 FHE 13
Yedan 13 Danyu 13 Yedan 13 Danyu 13

CK 102.38£9.32 a 92.27+6.34 ¢ 16.37+1.89 a 12.70 +3.21 a

WS(50% ) 125.71 +6.01 b 102.48 +11.40 b 21.28 +2.34 b 14.86 +2.57 a
WS(35% ) 103.56 +11.34 a 88.15+8.19a 19.93+2.54 b 11.94+1.65 a

R3  KSBETARMRMEE KRS CAT #1 AsP &%
Table 3 Catalase isozyme( CAT) and ascorbic acid peroxidase ( AsP)
activities in the leaves of different drought-tolerant maize va-

rieties under water stress U/[min « g(FW) ]

CAT 15 SOD activities AsP 351E POD activities

Ab N N

Treatment W13 F+E 13 W13 F+E 13
Yedan 13 Danyu 13 Yedan 13 Danyu 13

CK 42.98 +4.27 a 36.18 £3.34 a 12.31x3.4la 10.69+2.32 a

WS(50% ) 51.64+4.63b 40.57+3.01 b 16.08 +2.58 b 13.32+2.94 b
WS(35% ) 45.07+5.29 a 39.86+4.05b 12.37+2.96a 9.21 £1.05a
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Fig.1 MDA content in the leaves of different drought-tolerant
maize varieties under water stress
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x4 KSGPHETARTEMEEREHM ) AsA f1 GSH 28

Table 4  Ascorbic acid and glutathione content in the leaves of differ-

ent drought-tolerant maize varieties under water stress

//mg/g(FW)
AsA FE AsA content GSH & GSH content
%j%mem 13 FHE 13 13 P+ 13
Yedan 13 Danyu 13 Yedan 13 Danyu 13
CK 30.20 +4.22 a 28.69 +3.18 a 4.16 £0.98 a 4.08 £0.79 a

WS(50% ) 29.86+1.99 a 24.02+2.19b 4.08 £0.57 a 3.46+0.43 a
WS(35% ) 26.39+1.51b 19.14£1.22 ¢ 3.57+0.46 b 2.28+0.77 b
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Table 2  The effects of different medium formula on the mycelial

growth of Auwricularia auricular and the difference signifi-

cance comparison of the mean ( SSR method )

22 H Y

I 2= B EE T
i) JKF{’// mm - Difference significance %l/[;;ﬁﬁf
Formula Daily myceli - - ’ h :

erowth 59 1% growth vigor
1(A, xB)) 4.40 C o+
2(A, xB,) 4.42 d c P
3(A, xBy) 4.39 C .44
4(A, xB)) 4.50 cd C ++ o+
5(A;, xB,) 4.65 ¢ C -
6(A, xB;) 4.93 b B o+t
7(A, xB,) 5.44 a A + 4+ +
8(A; xB,) 5.58 a A 44
9(A; xBy) 5.60 a A + 4+ + 4+

TE R 6 Wl K. TR,
Note : The data in the table are the average values for six repetitions. The

same as below.

(2) FHHE 5 B AR MR AN DU A HL TR 22 4 KOs A 4K
WS A2 T ELXH H H A B R A R, S ik
FIZARJEHY 12% F, o™ 5 LB, AR o7 AR L ik 140%
PAEs

F3 FEBEFRERAMBEAEFENZME~ELHBERELER
(SSR %)

Table 3 The effects of different medium formula on the yield of Auric-

ularia auricular and the difference significance comparison of

the average yield ( SSR method)

i - ELAI/. (=X ) 2L
[i5wi) 3@& /Z’% g Diﬁ'elfjljc;%ﬁirfﬁigcame iﬁ%?i%//%%
Formula Average yieldof — = Biological

three flushes 5% 1% efficiency
1(A, xB)) 512.33 d D 102.5
2(A, xB,) 538.00 c C 107.6
3(A, xBy) 547.33 c C 109.5
4(A, xB)) 570.00 b B 114.0
5(A, xB,) 572.67 B 114.5
6(A, xB;) 582.67 b B 116.5
7(A; xB,)) 703.17 a A 140.6
8(A, xB,) 707.50 a A 141.5
9(A,; xBy) 699.33 a A 139.9
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