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Relationship Between Cytoplasmic Male Sterility and

Activated Oxygen Metabolism in Maize
DENG Jie, SUN Li~fang, WANG Xia, HU Kai—feng, WANG Jing-ze, GAO Shu-ren,
ZHANG Jiao—jiao, WANG Huai—peng, ZHENG Xiao—hang, YANG-Lin
(Agronomy College, Heilongjiang Bayi Agricultural University, Key Laboratory of Crop Germplasm Improvement and
Cultivation in Cold Regions, Daging 163319, China)

Abstract: Related indicators with activated oxygen metabolism were compared in florets tassel growth stages of
cytoplasmic male steriler DT-he344, ZT-he344 and maintainer he344. The results showed that, in the tassel whole
growth stage, superoxide anion(0,"), malondialdehyde(MDA) content and peroxidase(POD) activity were higher in
steriler tassel than in maintainer. With tassel development, superoxide dismutase(SOD), catalase(CAT), ascorbate
peroxidase(APX) activity and soluble protein content of the maintainer were higher gradually than steriler and
reached significantly. After tassel small spores breed, significantly lower hydrogen peroxide(H-0.), proline(pro), solu-
ble sugar content were found in the steriler florets compared with those in the maintainer. Above showed abnormity
of activated oxygen metabolism be associated with cytoplasmic male sterility in maize.

Key words: Maize; Cytoplasmic male sterility; Activated oxygen; Antioxidant enzyme activity; Regulatory sub-

stance
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Table I Trends of O, production efficiency, H.0, and MDA content in the tassel florets of the steriler and maintainer

WEsH e 4344 DT-45 344 ZT-45 344
Measurement item Development stage
0, 72434 % nmol/(min - g+ FW)] A3 1 4.26+0.05 ¢ 4.35+0.15 ¢ 4.58+0.56 ¢
ifi91 2 4102024 ¢ 4462046 ¢ 477047 be
I 3 4.15£0.32 ¢ 5.93+0.73 ab 6.09+0.20 a
iFi51 4 4.72+0.45 be 6.38+0.40 a 6.20£0.42 a
H0, B ft[umol/(g- FW)] A1 1 82.60+21.13 g 127.09£11.23 fg 132.82+23.47 fg
Ik 2 170.88+12.20 f 236.43+4.53 223.30+12.63 e
i 3 670.15+5.74 b 398.92+9.79 «d 350.52+17.11d
I 4 885.56+37.94 a 416.92+11.96 ¢ 369.49+0.99 cd
MDA 5[ pmol/(g - FW)] B 1 10.8742.62 g 20.41+1.80 de 17.85+1.27 f
If 2 24.00+0.83 ef 28.64+0.26 de 26.99+4.56 de
491 3 25.50+1.14 ef 38.21+0.29 b 35.12+1.18 «d
At 4 47911.16 a 39.56+5.09 be 43.72+4.00 ab

TE : Al — BB S AN ) NG FREORTE 0.05 K B 225w 3. FEH.

Note: Values followed by different letters in the norm were significantly different at P<0.05 (capital letter). The same below.

TR AEARFRE I ARFER 0,77 4 3
HAMA R AAE R 0,77 A5 4% 4
n, I HAE BB WK B ECR, ASAE R 0,774

HARRRRF R L3MG A /IMETRITHRAF R,
RERMHLO, T TR AT R EALE; Y
M2 e A, 2558 W E KT MEREAE R,
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Fig.1 Trends of SOD, POD, CAT and APX activity in the tassel florets of the steriler and maintainer
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Table 2 Trends of prolin, soluble sugar and soluble protein content in the tassel florets of the steriler and maintainer

W5 99 KE 2344 DT-4 344 7115 344
Measurement item Development stage
pro & i pe/(g- FW)] FFb 1 100.89+3.93 e 276.70+27.56 b 101.60+15.70 e
it 2 230.57+13.02 ¢ 228.39+9.03 ¢ 199.63+16.77 ¢
A 3 977.18+9.21 a 150.55+15.65 d 139.83+7.20 de
i3 4 979.35+4.27 a 125.65+4.33 de 99.58+4.12 e
ALV HERE S i (mg/(g+ FW)] FFIb 1 20.20£1.09 d 20.25+0.25 d 23.92+0.35 cd
Ik 2 24.7140.40 cd 20.95+1.26 d 24.25+0.96 cd
4 3 48.04x1.87 a 26.65+1.44 be 28.02+0.49 bc
3 4 50.59+2.16 a 28.24+2.98 be 30.68+0.80 b
VAR A it me/ (g FW)] B 1 29.59+0.54 d 32.87+1.28 b 33.5320.73 b
it 2 31.56+0.76 bed 31.49+0.47 bed 32.98+1.26 b
A3 3 37.95+0.68 a 30.11£0.12 od 30.18+0.97 «d
3 4 39.25+0.41 a 29.54+0.89 d 29.70+0.57 d
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