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Table 1 Effects of different Cd concentrations on the seed germination potential of different types of wheat %

Cd W38 R Mg/ (mg- L") i 1354 JiZ 27 JiZ 30 5 9023
0 77+0. 12° 390. 14" 40+0. 10° 73+0. 03"
5 93+0. 07" 63£0. 12° 27+0.07" 70+0. 06"
10 83+0. 12° 73+0. 07" 33£0. 15" 63+0. 09"
20 87+0. 03" 77+0. 09* 20£0. 12° 53+0. 09"
50 93+0. 07" 67+0. 13" 47+0. 09" 77+0. 07"
100 800. 15° 63+0. 07" 43+0. 03" 43+0. 09"
200 50+0. 06" 60+0. 06" 23+0. 03" 43+0. 09"
F 2.35 1.50 1.28 3. 40
P <0.05 <0.05 <0.05 <0.05

i A — S R RN Z S AN R AL BE 22 ) 5% K- 322 5 T IR

&2 RFCd a8 E R F AT R R0

Table 2 Effects of different Cd concentrations on the seed germination percentage of different types of wheat %

Cd 36 ik 2/ (mg L") A2 1354 Ja# 27 JAZ 30 HF 9023
0 87+0. 07° 9320. 03 90=0. 00° 900. 06*
5 97+0. 03* 97+0. 03* 87+0. 07" 900. 10
10 90+0. 10° 970. 03 87+0. 13 93+0. 03*
20 90+0. 00° 1000. 00° 93+0. 07" 87+0. 03"
50 97+0. 03" 93+0. 03" 90=0. 06° 97+0. 03"
100 97+0. 03° 8320. 12° 90=0. 00° 57+0. 12"
200 93+0. 03" 8320. 09° 50+0. 12" 57+0.03"
F 0. 61 1.14 3.68 6.43
P >0. 05 >0. 05 <0.05 <0.01
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Table 3  Effects of different Cd concentrations on the seed germination index of different types of wheat

Cd Wi R/ (mg- L") HE 1354 JiZ 27 JiZ 30 A 9023
0 12. 57+2. 20" 8.19+1. 34° 8. 62+0. 66° 11.95+0. 66™
5 15. 79+0. 70° 11. 310. 78" 7.17+0. 88" 11.59+1. 08"
10 13. 30+2. 00° 12.76+1. 14° 7.78+1.17° 10. 98+0. 67
20 15. 49+0. 44° 12. 67+0. 88" 7.19x1. 40° 9. 860. 68"
50 16. 29+0. 99° 11.731. 27" 8.97+1.45" 13.230. 72°
100 15.19+2.11° 10. 36 1. 40° 9.30+0. 13° 6.35+2.17°
200 9.41+0.92° 9.95+0. 74" 5.53+1. 16" 7.52+0. 87"
F 2. 64 2.17 1.50 5.07
P >0. 05 >0. 05 >0. 05 <0.01

K4 FRF Cd 8 2R E x5 24T E S g #ea

Table 4 Effects of different Cd concentrations on the seed vigor index of different types of wheat

Cd 36t i ik 2/ (mg - L") HF 1354 Jil# 27 JZ 30 HF 9023
0 38.02+9. 23 20. 66+5. 18™ 34.36+3. 50° 42.51+5. 43"
5 49. 54+5. 34 40. 48=+5. 38" 19. 61+3. 27" 36. 34+1. 70
10 35.61+10.27* 51.24+9.98° 29. 81+6. 17* 33.49+3.61°
20 39. 83£2. 92" 38.81£6. 42" 22.54+5. 89" 31.09+2. 37°
50 25.38+1. 25" 33. 116. 64 15. 543, 15* 32.59+3. 79"
100 19. 06=4. 46" 9. 87+0. 69° 9.07+0. 18 10.61+6.91"
200 6.25+1.07° 7.88+1.05° 3.81x1. 00" 6.54+0. 35"
F 5.95 7.81 7.74 11.37
P <0.01 <0.01 <0.01 <0.01
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Fig. 3 Effect of different Cd concentrations on the shoot length of different types of wheat
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Table 5 Pearson correlation between t indexes of different kinds of wheat seed and Cd concentration
[ipZity R R KEFFEEL ICWIER S isSN PRIS
KB 1 0.392" 0.904 ™ 0.711" 0. 465 0.505"
KRR 1 0.661™ 0.422 0.478™ 0.398 ™
REFHEE 1 0.733" 0.551™ 0.551™
(AL (=R 1 0.878™ 0.939"
R 1 0.953"
FK !
i TFOR B EMG,
k6 NEFTFHLIZAFA Cd 6 A F R T HAE
Table 6 Membership function value of Cd tolerance of different types of wheat
mn A FR AT R ZES AR R ZER AR ZEFR B MG e s AR XK PSR BUE
HZ 1354 0.61 0. 50 0. 54 0.55 0.55 0. 48 0.54°/0. 52"
JE 2 27 0.61 0.45 0.55 0.61 0.50 0.56 0.55'/0. 53"
JEZ 30 0.42 0. 44 0. 44 0. 50 0. 46 0. 44 0. 45%/0. 45"
A 9023 0.44 0.57 0.67 0.50 0.44 0.50 0.51°/0.47"
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Effects of cadmium on seed germination and seedling
growth of different wheat varieties

ZHANG Ke'?? GAO Nan',ZHANG Lingji' ,LIU Kexin',LI Mengmeng',
WANG Kai' ,MA Chuang"** ZHANG Hongzhong'*"’

1. College of Material and Chemical Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001, China ;
2. Collaborative Innovation Center of Environmental Pollution Conirol and Ecological Restoration ,He'nan Province,
Zhengzhou 450001, China ;

3. Center International Group Co., Lid.,Beijing 100176, China

Abstract; Zhengmai 1354, Zhoumai 27, Zhoumai 30 and Zhengmai 9023 were selected as the research objects,
and the effects of Cd with different concentrations (0 mg/L, 5 mg/L, 10 mg/L, 20 mg/L, 50 mg/L, 100 mg/L,
200 mg/L.) on seed germination and seedling growth of different wheat varieties were studied by germination experi-
ments of filter paper in culture dishes. The results showed that the germination potential, germination percentage,
vigor index, root length and shoot length of Zhengmai 1354 reached the maximum when the concentration of Cd was
5 mg/L; The germination potential, germination percentage, germination index and vigor index of Zhoumai 27
increased at first and then decreased with the increase of Cd stress concentration. Both the germination potential
and germination index of Zhoumai 30 and Zhengmai 9023 were lower than those of the control group under Cd stress
concentration of 5~20 mg/L, meanwhile, the root length and shoot length of Zhengmai 9023 were significantly
inhibited when Cd stress concentration was higher than 50 mg/L. The results of average value of subordinate func-
tion indicated that Zhoumai 27 had the highest Cd tolerance and high germination percentage (93% ), which could
be used as the best cultivar for Cd tolerance wheat.

Key words ; cadmium ; wheat ; seed germination ;seedling growth
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