RN FRERRI2A2AH 2010,29(6):1044-1049

Journal of Agro-Environment Science

AE] E K mn R 4 HA T B Rl B i by 2 57

G RAER L F A KRR, RAE

(LAERE R K BTRIREEEBE, T M 510642; 2R\ E AR E SR E, TN 510642; 3A4ERRIKY: [ HRERSE
SRR AE S RN R E S LRE, M 510642)

 E: N TIPEAREAR AL A RS , 90 E 51 A TR I8 AR AR MR BE, A O mg- L (TO, X8 ),0.5 mg-L*(T1).1.0 mg-
L(T2)#1 2.0 mg-L*(T3)4 P EEALBRVREE R AR EAER T E RGN T 14 DFK SRR R I EE I E i 22 53 . F5RRE, A
A ERRTE FTE BKMFREZ IS N , 5k m iR S e AL Jv B A W TR R) , A Tl i oK 8 R XA TR
EEAL IR B (Y mE RL AR, oA 2.0 mge L MR BEALITE & ST FORTE A 0 S48 . DIRTE FTE B TERKME
A PR AR X (B (A B 5 (8% BRI 22 B x 10096 MWE R 4h P 38 X (tolerance indices , TDIE AVE N B 1o TR IR EI &£
K SRR T SRS B 14 A ER RN IR v B R AN AR 4 28,

KR ERTR G WHETTE IR

hES#ES Q94578  XHIRES. A  XEHS1672-2043(2010)06-1044-06

Responsing Differences of Germinating of Maize Cultivars to Pyrene Contamination

CHEN Qian—ting', TAN Jia—bao', XU Chao'**, ZHANG Wei-ping', WU Qi—tang'>

(1.College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 2.Key Laboratory of Eco—
logical Agriculture, Ministry of Agriculture of the People’s Republic of China, Guangzhou 510642, China; 3.Key Laboratory of Agroecology and
Rural Environment of Guangdong Regular Higher Education Institutions, South China Agricultural University, Guangzhou 510642, China)
Abstract; In order to evaluate the tolerance of maize germinating to pyrene stress and identify proper screening indices and concentration, the
effects of pyrene contamination on germinating of maize seeds were studied, and fourteen cultivars of maize were chosen. The concentrations
of pyrene were set in 0, 0.5, 1.0 and 2.0 mg-L™. The dry weight of root and shoot, root length and shoot height of different maize cultivars at
germinative stage were measured. Results showed that all parameters, dry weight of root and shoot, root length and shoot height, at this stage
were impacted under pyrene contamination. The extents of the impact of different treatments of pyrene were different, and the responses of
germinating of these different cultivars to different concentrations of pyrene were also different. The high concentration of 2.0 mg-L™" of
pyrene used might be adopted to evaluate the impact of pyrene contamination to those cultivars. Some characteristic parameters were used,
such as tolerance indices(TI) to measure the impact of different treatments, including pyrene concentration and cultivars. Result of cluster
analysis with TI of each treatment showed that, the fourteen cultivars could be clusted into four groups, which are group T to be high sensi—
tive to pyrene contamination (including Heizuanzi, Meibainuo 1 and Huabao 1), group II to be relatively sensitive (including Huabao 8, Sui
1, Shixiang 1, Guangnuo 1 and Guangtian 1), group III to be tolerantive(including Gannuo 1, Zhutian 1, Suitian 2, Jiamei 2 and Fengtian 1)
and group IV to be strong tolerantive(including Guangtian 3).
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Table 1 Names of the maize cultivars used in the experiment

and their codes
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Table 2 Biomass of different maize cultivars in germination stage

B T E/mg- R FTHE/mg- R ST E/mg

&S To T1 T2 T3 TO Tl T T3 TO Tl T2 T3

1 1424022 105x1.0b 10.6:1.8b 9.1:1.7b 23.420.30a 17.822.44b 16.6£1.45b 12.1:0.29¢ 37.6x0.3a 28.3+33b 27.2+22b 21.3z1.5¢
2 17.6:2.6b 21.1x1.0a 153x14b 143:1.1b 22423.71a 21.9+1.18a 19.6:1.76a 18.6:0.89a 39.9+4.9ab 43.0:2.0a 34.9x1.5bc 32.9+1.8¢
3 11.8+14ab 14.5#2.0a 13.1z14ab 11.0+1.3b 333+1.7b 37.7+3.0a 31.7+¢27a 29.1£0.5b 45.0+1.0b 522+22a 44.8+3.6b 40.2+0.8c
4 12.8+0.8b 16.2+1.5a 11.320.6b 8.8+0.5¢ 24.2+1.1b 29.0+1.5a 22.5+3.4b 202+34b 37.0:1.7b 452+02a 33.7+3.9bc 29.0+3.6c
5 85205b 10.7x1.7a 9.2+0.8ab 8420.7b 22.8+23a 22745a 21.9:09a 21.1xl.la 31.3£1.9a 33.4:62a 31.1:02a 29.4x1.8a
6 11.8£1.8ab 12.7x1.3a 9.5x1.1bc 8.7£1.0c 22.620.3a 23.0+0.8a 22.4:23a 223:1.7a 34.4£1.7ab 35.7+1.7a 31.9+2.6ab 31.0+2.1b
7 133£1.0a 11.0:09b 10.120.6b 9.3z1.1b 404206a 34.521.9b 30.1:22c 21.8+2.7d 53.8£12a 455:1.7b 40.3:2.7c 31.2+3.5d
8 12.6+0.4b 13.9+1.3ab 14.9+2.6ab 15.8+1.0a 18.1#0.2c 18.5x1.8bc 20.63+1.5ab 21.5+1.2a 30.7+0.4c 32.44+3.0bc 35.5+2.8ab 37.2+0.4a
9 10.1#1.4ab 11.8+0.8a 9.3x1.1b  57#0.6c 23.3+1.9b 29.1+1.6a 20.6+3.5b 14.6+2.0c 33.4:0.6b 40.9+23a 29.9+4.4b 20.3x1.6c
10 92+04b 11.6+1.0a 85204b 7.0¢0.5¢c 23.5+23a 239+2.1a 20.4x1.8ab 18320.5b 32.7+2.0ab 35.4+2.8a 28.9+22bc 25.320.5¢
11 94x1.1a 9.4204a 83:04ab 8.1:04b 22.821.6a 22.6:2.1a 19.743.0sb 182+11b 322+25a 32.0:24a 28.0+2.7ab 26.3x1.5b
12 11.1x14ab 13.021.4a 12.3:0.6ab 10.5:0.3b 30.422.6a 23.6:3.9ab 22.6:4.8b 21.1234b 41.623.4a 36.6+5.3ab 34.9+4.3ab 31.623.1b
13 114£1.2a 129213a 11.3:04a 8.4:1.1b 26.6252b 35.6:13a 22.4+2.5bc 20.1#3.1c 38.1£6.3b 48.5:2.3a 33.6+2.2bc 28.523.6¢
14 11.5#04a 11.7+2.5a 113+1.6a 8.840.3a 21.9+2.7a 18.5+3.5ab 17.740.7ab 15.1x1.6b 33.4=2.3a 30.2+1.8ab 29.0+2.2b 24.0+1.8c

E:F—AARTFRRREREHE(P0.05), TR,

Note: Values followed by different letters in one row were significantly different at P<0.05 using Duncan'’s test. The same below.
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Table 3 Root length and shoot height of different maize cultivars in germination stage
- B /em ZFEK/em
TO T1 T2 T3 TO T1 T2 T3
1 12.4+£2.6a 11.0+2.3ab 8.9+0.4ab 7.8£0.6b 15.8+1.3a 12.0+0.3b 12.0+0.3b 12.0+1.3b
2 17.4£3.0a 17.0£0.6a 15.8+0.6a 12.420.9b 11.7£1.0a 12.0+£0.7a 9.6+0.7b 8.8+0.6b
3 14.9+2.7ab 16.5+3.6a 13.4+0.2ab 11.4+0.5b 17.5+1.1a 16.7+0.7a 13.7+1.0b 13.0+0.4b
4 16.0+0.9ab 18.0+2.4a 13.6+0.8b 10.1+0.3¢ 17.7+1.0b 229+1.3a 15.6+1.0c 14.6+0.6¢
5 14.2+2.3ab 16.1+1.2a 12.4+0.9b 12.0+0.8b 16.5+0.4ab 18.3+1.0a 17.5+1.0ab 15.5+1.7b
6 15.620.5a 16.0+1.7a 14.1£0.4a 13.7£1.6a 17.9+0.6a 17.3£0.3a 17.3£2.1a 19.0+2.3a
7 12.3£0.8a 13.1+£1.3a 11.7+£1.2a 9.7+0.8b 22.8+24a 15.1£1.3b 13.7+0.8b 12.6+1.0b
8 16.2+1.9a 17.3+0.9a 17.5+0.4a 18.0+1.2a 12.8+0.7¢ 13.3+0.4be 14.6+1.3b 16.3+0.5a
9 12.3+1.2a 10.8+1.3ab 9.740.5b 7.3+0.2¢ 13.9+1.1b 16.5+0.6a 11.2+0.8¢ 9.5+0.3d
10 12.5+0.2b 15.3+0.9a 11.2+0.6¢ 9.6+0.1d 15.6+0.9a 17.6x+1.1a 15.8+1.5a 12.4+1.3b
11 10.8+0.5a 10.7£0.8a 10.1£0.8a 9.8+1.0a 14.0£0.7b 15.5+0.1a 12.4£0.7¢ 11.0+1.0d
12 11.3£0.2a 12.1+£0.9a 11.5+1.6a 8.8+0.2b 18.1+1.5a 16.1+0.8b 13.5£0.6¢ 11.0+0.6d
13 13.0£1.0b 16.3+0.5a 10.6+0.4¢c 8.3+0.7d 15.9+1.7a 16.3£0.7a 13.4x1.3b 10.9+1.3¢
14 16.3£0.2a 13.0+1.5b 11.6+1.2b 8.6+0.6¢ 12.5+1.1a 9.6+1.0b 9.0+0.9b¢ 7.8+0.2¢
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Table 4 Differences of each relative index among 14 cultivars at pyrene treatment(% )
P AT HE (RRW) X T E(RSW) AT BT HE(RTW) AXTHR(RRL) AT E (RSH)
T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3
1 7435 7482 6447 7593 7094 51.85 7533 7240 56.61 88.68 7224 6334 7632 7590 76.11
2 12030 87.10 8159 9791 87.78 83.16 107.76 87.48 8247 9751 9080 7126 104.27 8177 75.50
3 12295 111.61 9433 11343 9529 8758 11591 99.56 89.34 11096 90.16 7629 9525 7833 74.14
4 12623 87.79 68.83 120.14 9297 8359 12225 91.17 7847 11229 8500 6292 129.14 8797 82.14
5 126,77 108.66 98.82 9927 9577 9226 10671 99.25 94.04 113.15 8756 84.27 11091 106.06 94.14
6 82.5 76.00 70.00 102.07 99.26 98.67 8547 7491 5799 10235 90.17 88.03 9647 9647 106.13
7 8250 76.00 70.00 8533 7453 54.00 8457 7491 5799 10595 95.14 7892 6623 60.09 55.12
8 11058 11799 125.13 10221 11421 11882 10565 115.76 12141 106.58 108.23 11091 104.18 114.10 127.68
9 11645 9178 5625 12489 88.56 62.66 12233 8953 60.72 87.77 7935 5951 11923 80.53 68.75
10 125,72 9239 7572 101.70 86.79 78.13 10847 8837 7745 122.13 8987 76.80 113.06 101.50 79.44
11 100.53 8777 85.82 9898 86.13 7985 9938 8676 81.59 98.77 9321 9105 11074 88.78 78.52
12 11647 11018 94.61 7755 7426 6933 8797 83.88 76.10 10740 102.07 7840 8897 7426 6048
13 112.54 9854 7347 133.67 8398 7534 12732 8835 7478 12564 8128 64.10 10252 84.28 68.34
14 101.74 9826 77.03 8447 80.82 69.10 9041 86.81 71.83 7959 71.02 5245 7707 7227 62.67
SEHE 11014 9451 8142 10125 8795 78.88 10413 89.78 79.49 10420 8829 7559 99.60 85.88 79.23
EE 1610 13.62 1744 1726 1139 1775 1535 1058 1671 1297 1027 1517 17.64 1458 19.19
AREMN 1461 1441 2143 17.05 1295 2250 1474 11.79 21.01 1244 1163 2007 1772 1697 2422
£ 5 FERMMETEN SR E S T —+
Table 5 Correlation coefficients among relative indices EH—EEEk I
Htn HOMRUTE XS TE AR TR AR AR P
MXRTE  1.000 0.742%% 0.871**%  0.765**  0.590* B :}_
X T & 1.000 0.975%*  0.704%* (.870%x SR ER 3}
R BT 1000 0.761% 0.839%* . *%—%ﬁfgf-f
FRHRK 1000 0.719%* %%%:g
LIRS 1.000 s e
% % S BIFORAE P<0.05 1 PO.0T K- 12 Rt 3. =) — |
e
Note: * and ** indicated significance under P<0.05 and P<0.01 re— FH—8
spectively. =%

(2)ABFER T BRI T7 1k, PE4% 0.5, 1.0 Al
2.0 mg+ L™ 3 P EE AL BRI EEBTFE K i o e T e
B ZES:  ERRUEARRBAAFT 2.0 mg L7 1
Y HE A T 5 HEA T BOKT 8 PRI e 5 4 . BK

the 3 relative indices at 2 mg+ L pyrene of level

000 186 372 559 745 931
B 1 ET2mg L ELET 5 TEXER
Xt 14 MR ES

Figure 1 Dendrogram of cluster analysis of 14 cultivars based on

& 6 BMMEIBRFEXR MR B IEIRFHE

Table 6 The numbers of the maize genotypes and their relative indices means obtained from the dendrogram showed in figure 1

s . AR FE AR 3 {E %
RRW RSW RTW RRL RSH
1 BERIBER ZA—SREX EE—5 63.57 56.17 58.44 67.26 66.66
2 RN FEH—5 TSR ERS SRR 5 7533 77.86 77.00 65.61 73.62
3 BHE—5 -5 S BT BREK FEH 5 89.48 85.54 86.24 83.61 82.68
4 JH=E 12513 118.82 12142 11091  127.68
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