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Effect of Chlorobenzene — Stress on Seed Germination and Seedling Growth of Wheat

LIU Wan, SONG Yu-fang, ZHOU Qixin, LI Pei-jun, SUN Tie-heng, YAO De-ming

( Laboratory of Ecological Processes of Trace Substances in Terrestrial Ecosystems, Institute of Applied Ecology, Chinese Academy of
Sciences, Shenyang 110015 China)

Abstract: Effect of different concentrations of trichlorobenzene — stress on seed emergence and seedling growth of wheat was studied.
The results indicated that the concentrations with a range of 50—250 ttg + ¢ ~' of trichlorobenzene — stress had no effect on seed ger-
mination, but delayed emergence rate. The former was decreased by 57.9% under 300 ttg * ¢ =" concentration of trichlorobenzene —
stress, however. The highest activity of amylase was measured on the 4th day after seed — emergence of wheat in normal condition but
decreased drastically after 12 days. Under 150—200 ftg = ¢ ~' different concentrations of trichlorobenzene - stress, the activity of
amylase in wheat seeds always decreased significantly, while the transformation of stored substances in seeds was inhibited. Seedlings
growth, fresh weight (FW), dry weight (DW) and the ratio of FW/DW decreased to some extent. Damaged — level of wheat seedlings
was increased along with the increase of trichlorobenzene concentrations, but was decreased partially with trichlorobenzene — stress
time. It has also been found that roots were more sensitive to trichlorobenzene — stress than shoots.
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INFE ( Triticum aestivum ) fhF HILH 105, 1, 2,
4 - ZFARAE N 99.5% , W H Fluka ChemieAG 2%
Al o T R HER A v ERL A B T P AR 2t K 5/
X (0—20em #/2) , HADLE &S EN 0.93%, &= N &
i 0.12% . HZD RS AR E R 1,2,4 - =&
AIIK 5 mL RS G BRI R —E i BT, B
AR/ NE R T4 0.1% 1) HeCl, A 7 5 min, &
B KM T I AR T /S, 25T 0. 50,
100.150,200.,250.300 ttg * ¢ ~"( KT 38) (357 ML rp
K2, LAZEIB KRR S Xk B8 5 8 DY R X R A A — Ak
B e DR R ) e 2l 100 g H3EH 2 0.53 mL, /)
&R R ERII I 22 C T 7. T/NEFD
TEEMJG 0. 4.8, 12, 16 d 73 35E o — JEREEG T,
Pl S AR T8 e, B —Ab R 3R, T AR
WEE 2—31K,
1.2 MEBRRF &

X B AP TR AE AR IR 20 mm IV, A 2R
25, IR AEARE 5 mm A58 5 ZFARE s D@ AELBR T
HNF, APRHE 105 °C N AE 15 min(LAPRE R SR 40
J), FHE 70 C R HEEAEE, RGN RS
JERREL o o — JEA BRI P ARSI B0 o ] P A3 20 7
HER 2P T

2 BRES

2.1 1,2,4- ZKFHBEINNEMFAFRERHEAER
=ap=Al
M 1AL, 250 ng + g1, 2, 4— =G FEMHAXS
INERF IR ZEFRSE M EL N, 21, 2, 4 - ZEORHREE
W2 300 ng - g I, HEZFFRMNN 57.9% . BEIR
2501g - g7, 2, 4- EORMREE T /INE R 2R AZ 3|
ISEMA AN, (EZ B S A N AZ 8, R 1, 2,
- ZEOEH 50 g - g 7',2,4 - SEIEHER I 2d,
HHHRFENMETEH (F Do WH/NEFTIE
FERZ,2,4 - ZFEARWE (50250 11g + ¢ ") M
BN, AHI R B Y LA JE R /N Bl 1 R A

1 1,2,4- ZEFEPEHNERFRFRRHBERNZ(% )

Table 1  Effects of 1,2,4 — trichlorobenzene — stress on seed bud and seedling rates of wheat

1,2,4 - =GR /g - ¢

i 0 50 100 150 200 250 300
KR 95 97.5 95 95 95 97.5 57.9
T2 AR 34.1 18.2 3.5 0 0 0 0
[ASYEE KRl 95.9 9.6 64.3 57.1 40.5 30.8 13.3
TAFE4dE R 95.9 95.7 93.3 93.5 79.9 68. 1 33.7
BAJEES A% 95.9 95.7 93.3 93.5 95.1 95.0 45.2

L, HHE 1,2,4 — ZS0RMRBE B inm i . ERKBYE M

2.2 1,2,4- ZERXINNEH A BERNF LK
i

T /N Tl & W31E], 50 AT 100 11 - ¢ 71,2, 4 -
SFERC IR R AR, MRS 1d,
MR B4 B KT HR 1Y 74.9% . 66.4% , b F3AE K
AN 91.1%—94.6%; 150 g+ g 7' 1,2, 4— =5
AR, AR E E o B 20 R 49. 8% FI
87.5% (3 2) o ULWI/NEMERXS 1,2,4 — =GR MMA
BB T o 3, IR R 1,2,4 — = 5RX/NE
1T P S A P S o R 1% 18 DR T N B B e
I RIELS , 1,2, 4 — ZS0RX/INEZ L i il vE A
P (3% 2) o XAlfg&m T 1,2,4 - =5RMIKE
PRIRAE PR i R AT, R0 S A iV s , AR
PEA PR R
2.3 1,2, 4 - ZEFIHFATBIRELRSE

B 1R, 1, 2,4 - =50RMHA T, MR NIE

B 1 1,2,4 - =GR/ N Bl AT ) i A
AR/
Figure 1  Effects of 1,2,4 — trichlorobenzene — stress on
transformation of stored substances in wheat seed and accumulation

of dry substances, rates of bud and seedling of young wheat
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Table 2  Effects of 1,2,4 — trichlorobenzene — stress on growth of both root and bud during period of wheat sprouting
1,2,4 - 5K # B e REAd
/g g 1 4 8 12
0 MR /em 2.23(100) 6.17(100) 10.67(100) 14.13(100)
B /em 0.56(100) 3.84(100) 11.83(100) 13.94(100)
50 HREK/em 1.67(74.9) 5. 01(81.2) 9.41(88.2) 12.84(90.9)
T /em 0.53(94.6) 64(94.8) 11.07(93.5) 13.38(96.0)
100 R /em 1.48(66.4) 4. 29(69.5) 7.73(72.4) 11.60(82.1)
P /em 0.51(91.1) 3.54(92.2) 11.03(93.2) 13.13(94.2)
150 R4 /em 1.11(49.8) 3.52(57.1) 6.76(63.4) 10.72(75.9)
Hi 5 /em 0.49(87.5) 3.38(88.0) 10.61(89.7) 12.56(90.1)
200 MR /em 0. 87(39 0) 3.06(49.6) 5.67(53.1) 9.06(64.1)
W /em 44(78.6) 2.99(77.9) 9.37(79.2) 11.88(85.2)
250 K /em 0. 68(30 5) 2.42(39.2) 4.84(45.4) 7.31(51.7)
1 = /cm 0.31(55.4) 2.30(59.9) 7.30(61.7) 8.16(69.0)
T F5 5 O ARE
x3 AEARE 1,2,4 - ZEFEINNERE L BB
Table 3  Effects of 1,2,4 — trichlorobenzene — stress on various physiological indicators for wheat
T 1,2,4 - —FREE /vg - g

0 100 150 200

a - JEMEEEYE /mg « ¢ 'FW + min ~' 27.5 25.0 15.7 12.8

FhF- P 5% B8 i /mgDW -+ KL ! 18.4 19.2 21.5 23.8

KRR E /mgDW - Bk ' 10.7 9.2 7.9 6.2

e 1,2,4 - —EORAIE 4d JEIE

T SO Al A2 A 5 W 2 R R, o R K
(F£3). PTG T TIPSR, K2
AL Y AR R . BT EE S R RIETE] (0.4,
8.12d), Mz /NAZ T8 (B FE A 45 SRR, AR B 1
1,2, 4- =R, 4hiifE s T EER 0 R
(1,2 3), 1 FL4h 7 i 30 %) faf o 70— o ) R AR S
FEAR /0N, 10 A 4 P AR 22 00 SR A8 19 52 Ll -5
Uk, 53k 2 e 45 R —8 Hoh, NR 4 LA H,
AW 1,2,4 - ZG0ORWRETS , )1 bR AnAR S i
HONEEE T TE, SHERAZURR I A UK,

R4 1,2,4 - ZERLEI/NELEH LR
RARFEHE . TENZMN
Table 4 Effects of 1,2,4 — trichlorobenzene — treatment on
fresh and dry weights, respectively, of aboveground parts

of young wheat seedling

AR A R RE R BRI T 1, 2, 4 - =FURX)
AR FEM
2.4 o - iEMEEEERNTL

FEIEHZ T, Fregant, /INgE o - JEMERG
PR BG4 d o - TEMBEFG PR B, 46
12d LhJe, BRI PR 0400 ook s R 50 52 i it
R, FHWE A 150 g+ g 7' 1 1,2,4 - =5PRA0HE /)N
BT o - VERBRG PERIE(E %, H—BALTHd
R (B12); BEE 1, 2, 4- =R E R EE R,
a — JEMEFEPEREAC (35 3) .

1,2,4- =5% i b ML
W /pg g™ Il T& ff T&E
0 104.7(100) 12.5(100) 92.4(100)  10.7(100)
50 102.1(97.5) 11.7(93.6)  89.9(96.4) 9.9(92.5)
100 92.8(88.6) 10.3(82.4)  79.5(86.0) 8.4(78.4)
150 83.1(79.4) 8.9(71.2)  67.4(73.4) 5.9(55.1)
200 74.2(70.9) 8.5(68.0)  62.0(67.1) 5.4(50.5) B2 1,2,4- =GFEMA T /NER T30 BT M 1254k
250 68.2(65.1) 8.1(64.8)  55.4(60.0) 4.9(45.8)

W 1,2,4— ZEPRAFESE 12d J5I05E . FEIRA MHEIN .

Figure 2 Change of activity of amylase in wheat seed under 1,2,4 -

trichlorobenzene — stress
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