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Screening of Tolerant Wheat Genotypes to 1, 2, 4-Trichlorobenzene Stress at Seedling Stage
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Abstract: In order to evaluate the tolerance of fifteen wheat varieties to 1,2,4-trichlorobenzene (1,2,4-TCB) stress and identify proper screen—
ing indices and concentration, the effects of 1,2,4-TCB on the wheat seed germination and seedling were studied. The concentrations of
1,2,4-TCB were 0, 3 and 6 mmol - kg sand, and 1,2,4-TCB dissolved in 0.5 mL acetone were added into sands. Germination potential, ger—
mination rate, the longest root length, root number, plant height, coleoptile length, the dry weight of shoot and roots of different wheat varieties
at seedling stage were measured. Character relative values were got from measured values of treated groups and control groups, and were used
as tolerance indices (TI) of early seedlings. Cluster analysis of different wheat varieties based on Tl was adopted. The results showed that the
fifteen wheat varieties could be grouped into four types, .i.e. TCB sensitive varieties (including BLO207 and Yangmai 16), relatively sensitive
varieties(including Zhenyumai029 and Huai0208), tolerant varieties(including Zhen9023, Huai0303, Huamail, Neixiang188-36, Wanmail9,
Ningmail3 and Zoumai) and relatively tolerant varieties(including Yanful88, Wenmai8, Huaimail8 and Huaimail9). Though the two con—
centrations of 1,2,4-TCB used may be adopted to evaluate different wheat varieties and the result was similar, the concentration of 3 mmol -
kg™ sand was better.
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Table 1 Differences of each relative index among 15 genotypes at 3 mmol - kg™ of TCB
e [R] 70Y RRL RRN RPH RCL RGP RGR RSW RRW RTW
Y 188 26.19 121.43 86.01 99.00 102.65 100.00 93.38 49.41 72.06
% 8% 27.66 108.11 81.89 95.17 103.90 95.65 94.75 49.11 73.75
A 18 19.21 88.52 84.27 102.91 107.84 110.58 87.67 37.02 62.46
A 19 24.80 107.32 88.35 96.51 100.00 102.04 88.52 39.02 60.79
¥ 9023 24.01 107.14 80.81 96.54 83.08 107.79 87.87 44.96 68.90
#fE 0303 19.19 111.27 82.54 95.86 83.33 95.41 92.08 37.04 64.37
M % 188-36 17.11 76.56 84.55 98.53 83.02 99.12 79.32 37.77 55.15
TH 13 18.04 92.41 68.43 88.83 92.06 97.89 72.57 47.47 61.51
e 15 12.90 126.98 73.68 91.98 74.07 101.90 89.96 37.78 65.11
bEde 19 14.19 105.08 82.76 88.94 76.53 101.83 78.88 40.20 58.38
JiZ 18 19.24 112.16 73.18 89.37 96.55 100.00 71.04 34.19 52.43
HH 2 029 11.76 97.40 68.21 89.43 54.81 92.59 76.48 37.04 58.45
ik 0208 15.08 117.11 59.09 86.15 45.12 95.76 61.05 30.49 46.82
BL0207 11.08 106.76 41.75 84.30 32.76 91.43 51.00 26.01 37.96
¥4 16 8.74 82.67 18.33 80.52 25.00 93.69 23.52 19.35 21.65
PHIME 17.95 104.06 71.59 92.27 77.38 99.05 76.54 37.79 57.32
bRtk 2 5.79 14.13 19.21 6.17 26.40 5.35 19.26 8.29 13.56
e FR AL 32.27 13.58 26.83 6.69 34.12 5.41 25.17 21.94 23.67
% 2 6 mmol-kg? TCB T/MEZRERE LEIIEIRNER
Table 2 Differences of each relative index among 15 genotypes at 6 mmol - kg™ of TCB
Fep RRL RRN RPH RCL RGP RGR RSW RRW RTW
%845 26.65 11351 85.49 96.30 101.30 89.13 92.38 48.42 72.15
i 188 23.30 137.50 80.42 97.80 100.88 98.29 92.39 50.24 71.96
#EZZ 18 21.24 96.72 87.41 92.72 112.75 110.58 80.36 51.70 66.09
#fE 0303 16.70 119.72 84.25 99.78 81.94 100.00 93.20 40.29 66.56
W 19 24.49 110.98 84.47 94,51 85.57 91.84 81.29 35.28 55.52
JA4 18 17.02 121.62 70.57 88.23 95.69 98.28 78.41 33.79 55.88
# 9023 17.86 107.14 75.81 88.41 72.31 98.70 78.94 37.84 60.77
T 13 14.49 112.66 70.22 87.98 112.70 109.47 67.70 27.21 49.86
ez 19 1351 115.25 74.61 87.69 101.02 104.59 71.61 30.56 49.85
M % 188-36 14.18 93.75 72.25 87.64 88.68 94.74 72.88 39.35 53.38
HH #4029 9.52 84.42 68.79 88.66 70.19 100.93 77.42 40.29 60.44
e 15 14.51 106.35 48.03 85.65 44.44 100.95 65.38 24.76 46.04
#fE 0208 11.15 121.05 48.39 82.51 35.37 96.61 50.40 24.97 38.56
BL0207 9.71 114.86 36.82 79.53 20.69 93.33 49.64 23.47 35.98
#7716 9.02 82.67 12.74 57.38 25.00 96.40 17.16 19.43 18.18
PHIME 16.22 109.21 66.68 87.65 76.57 98.92 71.28 35.17 53.42
i 5.60 14.72 21.20 10.04 31.18 5.95 19.97 10.13 14.61
5 RA 34.49 13.48 31.79 11.46 40.72 6.02 28.02 28.80 27.35
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Table 3 Correlation coefficients among relative indices

ks RRL RRN RPH RCL RGP RGR RSW RRW RTW
RRL

RRN 0.269

RPH 0.713" 0.244

RCL 0.717" 0.016 0.850"

RGP 0.824" 0.132 0.868" 0.823"

RGR 0.427 0.015 0.580" 0.669" 0.628"
RSW 0.718" 0.388 0.950" 0.839" 0.828" 0.509
RRW 0.772" 0.252 0.794" 0.645" 0.799" 0.390 0.830"
RTW 0.752" 0.394 0.897" 0.773" 0.823" 0.477 0.969" 0.926"

% FR P<0.01 /Y S /K - * R P<0.05 1) 5 57K
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Figure 1 Dendrogram of cluster analysis of 15 genotypes based on
the 7 relative indices at 3 mmol - kg™ TCB of level
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Table 4 The numbers of the wheat genotypes and their relative indices means obtained from the dendrogram showed in Figure 1

HX b 248 %

el SEpR A
RRL RPH RCL RGP RSW RRW RTW
1 JHIE 188, i 85, ikF 18, #EF 19 2447 8513 9840 1036 9108 4364  67.27
2 9023, #0303, 15, NS 188-36. M 19, T4 13, JH# 18 1781 7799 9286 8409 8167 3992 6084
3 HHZE 029, ¥ 0208 1342 6365 8779 4997 6877 3B77 5264
4 BL0207. %% 16 9.91 3004 8241 2883 3726 2268 2981
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(1)3%E+# 7T 1,2,4-TCB 3 mmol kg 7 F1 6
mmol + kg™ V0 WA Ab B Ve B X /N FE BRI B 20 S
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