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Screening of Tolerant Rice Genotypes to 1, 2, 4-Trichlorobenzene Stress at Seedling Stage
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Abstract: 1,2,4—trichlorobenzene (1,2,4-TCB) has pervaded in natural environment and industrial production. It would cause a series of
problems due to its longevity and amassment. The EPA has added it into the environmental pollutant list. In order to evaluate the tolerance of
the fifty rice genotypes to 1,2,4—TCB stress and identify proper screening indices and concentration, the effects of 1,2,4-TCB on the rice seed
germination and seedling were studied. At first, the concentrations of 1,2,4-TCB treated 20 genotypes were 0 mmol *kg™ sand, 0.35 mmol *kg™!

! sand, and 1,2,4-TCB dissolved in 0.3 mL acetone were added into sands. The result of this experiment showed that

sand and 3 mmol *kg~
0.35 mmol kg™ sand was the better screening concentration. So 0 mmol *kg™ sand and 0.35 mmol *kg™" sand were adopted to treat 50 geno—
types in the latter study. Germination potential, germination rate, the longest root length, root number, plant height, the dry weight of shoot and
roots of different rice varieties at seedling stage were measured. Character relative values were got from measure values of treated groups and
control groups. They were used as tolerance indices (TI) of early seedlings. Cluster analysis of different wheat varieties based on TI of the
longest root length, plant height, the dry weight of shoot and roots was adopted. The results showed that the fifty rice varieties could be

grouped into four types, .i.e. TCB sensitive varieties, relatively sensitive varieties, tolerant varieties and relatively tolerant varieties.

Keywords: rice; genotypes; TCB stress; tolerance evaluation
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Table 1 Differences among each relative index of 20 rice genotypes under 3 mmol *kg™ TCB

R
LN RGP RGR RPH RRL RRN RSW RRW RTW
Genotype
Tﬂiga{f 111.55 107.12 58.03 15.80 159.65 65.17 37.37 49.26
/f/FéEDﬁ 27.62 23.61 11.71 9.82 49.96 15.12 21.37 16.90
EE/T;C{;& 24.75 22.04 20.18 62.14 31.30 23.20 57.19 34.31
< 2 0.35 mmol kg TCB T 50 MKFEEZEFBETHERNER
Table 2 Differences among each relative index of 50 rice genotypes under 0.35 mmol kg™ TCB
1]
A RGP RGR RPH RRL RRN RSW RRW RTW
Genotype
El:;‘]affl 106.31 104.66 85.31 66.90 105.57 88.26 86.53 87.12
$B<SA§£ 20.27 19.71 15.20 17.59 28.85 19.12 24.80 20.01
A EL 22
et A 19.07 18.83 17.81 26.29 27.33 21.67 28.66 22.97
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Table 3 Correlation coefficients among relative indices of rice
—
f: d)g‘( RGP RGR RPH RRL RRN RSW RRW RTW
RGP 1
RGR 0.795" 1
RPH -0.081 -0.131 1
RRL -0.205 -0.220 0.588" 1
RRN -0.062 -0.027 0.154 -0.090 1
RSW -0.011 -0.077 0.770" 0.341° 0.085 1
RRW -0.171 -0.115 0.601" 0.459" 0.171 0.599” 1
RTW -0.138 -0.134 0.743" 0.470" 0.148 0.847" 0.931" 1

Tk TR P<0.01 B 3K+ R P<0.05 191 E /K,

Note : ** significant at P<0.01 level, * significant at P<0.05 level.

o RFAERR, (A2 SE R R X R AR EIAE 1009 L)
by 1 HAEME IR 105.57%(0.35 mmol ~kg ™ V) 1§
159.65%(3 mmol *kg™ ¥0), X 1y FH /K F53Z2 %) 1,2,4-TCB
Joip3 AP AR A AZ B, T R Ik 3 AR BOK 22 fif A%
ST, B5HARSR bR DG EUE AR OC R AR /)
(2 3), LA =S ARG A 25 34 AR & 27 8 FAR X
MRS 3 TR R A TR PR AN Gl , T A A TS b
2 B A S 3 T AR OGRS O S (E bR 25 |
AR RAGE T, BAWTX SR FRTE 1,2,4-TCB MHE T £#
TEBERKAFEF AL ZE 5, 50 D FERAE 5 A 0 %
FASC Y BRI B 43 5 HE P UOF AN 58 A A B2 S
IR, FTLLX 5 R4S AT BESE i i K R
1,2,4-TCB T PR X580 55 B AFFE A
2.3 AR EKERHRERNERS T
SBFABXT A 2F 35 FRXS & 2 3 FIAH AT AR AR 3 T4
b, e R 0 2tk 2B R G I A G B ARG A R AR
e AR R AR AR 5 i
b, >R F DPS A4 % BT 3R A5 B Bt i A T R 240,
G R B T 8 25 - FIA AR RS, &l 1 R
BRkHERS 1.6 (HP 160%), #1850 7K FE i Fh R A% 4
KRS 5 WHRFRF-HIE 3 4), 5513
AL4E 16 > bl P8 B (P R D) B 5, J T i

PR 2 2 2EEFE 5 A SRR, IR g R T
i A 5 55 3 JSALHE 21 SRl s B AR, JR T
UL RN 5 4 JEEEE 8 ARl TS Bk, &
TRl

J T AR IEARR IR (10 25 5 | A G B
il SO(F A 20-18, X 454 37) FAEURE S Rl 28 (I
FH 1382, 3 %5 M 7), 7E 1.0 mmol -kg™ ¥ TCB M
18RSI LA 2), ATLLE X TCB A
A FEI L BH 5000 SR PR AR 2 S R A B R 4

TR, TS SR R (0 mmol - kg™ ¥ TCB)IY K
FH AT 1.0 mmol -kg™ V0 TCB JHria A0 EE
3 iR

(1) #EHET 1,2,4-TCB 0.35 mmol -kg™' ¥ Fl 3
mmol - kg ¥ 2 AR FE XS K AR A SR, 45
FEW 0.35 mmol “kg™ ¥ 1Y ¥k B B35 A IE AT 2K R it
1,2,4-TCB J KA (1 i 1% 5 480 .

(2)7K FEAR XS SR AR AR 2 AR b - 35T
& MR E AR AR bR VRN KA X
1,2,4-TCB Wi (PR S5 5 ai4ahr, (AR RAF 1
PIR 1A 5 4 W R 25 6 %08 .

(3)il ik AT 7 s, AR K 3 5 IRR

=24
o

*® 4 BMERBHKEERR K HE e HE

Table 4 The numbers of the rice genotypes and their relative indices means obtained from the dendrogram showed in Fig.1

25 Sort LRI 7Y HAehR - AME/ % Relative indices means
Genotype RRL RPH RSW RRW  RTW
1 1. 2. 33, 12. 36, 14. 22, 48. 25, 35. 43, 28, 26. 47. 37. 38 86.84 9886 10032 10803 104.38
2 11, 45, 49, 17. 18 4869 8611 10018 11528 112.12
3 3. 19, 27. 4. 20. 29. 8. 15. 21. 50. 46. 40. 44. 5. 6. 31. 30. 34. 42, 10. 39 6262 8332 8399 7599  79.59
4 7. 9. 13, 24, 23, 41. 32, 16 4966 6294 6226 5324 5673
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Figure 1 Dendrogram showing the relationships of TCB—tolerance among 50 rice genotypes based on cluster analysis of the

5 relative indices under 0.35 mmol kg™ TCB level
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Figure 2 Difference between growth of tolerant variety and sensitive variety under TCB stress
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