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Effect of Cadmium - benzo(a )pyrene Single and Combined Pollution on Wheat Seed Germination
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Abstract: Eco—toxicological tests were carried out to investigate the effect of single/combined pollution of cadmium(Cd) and benzo(a)
pyrene(BaP)on germination of wheat seeds. Seminal root length, shoot elongation and germination rate of wheat were chosen as the indexes to
indicate the ecological effects, and to screen sensitive indicators of toxicity diagnosis. The results showed that the three indexes all had
changes at different degree under Cd and BaP single/combined pollution. Wheat root length and shoot elongation were both significantly
longer than those of the control upon single Cd exposure, showing a stimulation effect, while under the single BaP pollution, these two indexes
were significantly inhibited. Cd-BaP combined pollution stimulated the growth of wheat. Early growth of wheat seed treated with BaP was
slower than that with Cd, which indicated BaP had more serious toxic effect on wheat seed. The joint toxicity of the interaction two pollutants
was antagonistic to seed germination within the tested concentrations of this experiment. Among the three indexes, wheat germination rate
showed the weakest indicative effect in response to Cd and BaP pollution in soil.
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Cd B —75 Yk BE 1% ¥ 4 0.1.25.5.0,10.0 mg kg™ I
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mg-kg™ Ml 2.0 mg-kg, EHIGYWEEBITCd R
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Table 1 Effect of cadmium exposure on wheat germination and early growth

~ Cd ¥ /mg kg™
EistaN

0 125 5.00 10.00 20.00
HRAR 304 2 /% 0+4.29a ~7.8222.01b ~11.89+5.54b -15.23+4.97b -23.36+2.27¢
ZERINEI2R/% 0+8.52a -14.18+2.60b -9.93+9.55b -22.4424.71b -28.18+2.81¢
EIER(% 83.33£1.92b 86.67+4.71ab 93.3323.85a 93.33+2.72a 85.00+4.19b

RIS R ERA ¥=0.038 52”-1.783 3x-2.785 7 R=0.934 2 P<0.01

FERIMER SRR ERA y=0.047 84>-2.150 9x—4.384 R=0.815 6 P>0.05

I RP R E bR, RTA RN FRFOR AR B 7 B % (P<0.05), 38 2 [/,
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KFR, MOEFIBIR R, 1IEHMNE Cd 78 0~33
mg-kg™ WEEVE X/ NE B A KA A B
FVEM, B Cd 153 T 4 AR Y E R S 34 X B
ANFEFEEE RGN, LA 3.3 mg-kg™ AbFRIG IR A, HAR
HEAE R BN 5 AR RA M . B SCRN ST AL
W, ERACFENS B2 FU/NE R R BAA RWEE T
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Table 3 Effect of Cd—BaP combined exposure on inhibition rate of

wheat root elongation(% )

Cd e/ BaP ¥ /mg kg™
mg kg 0.1 0.5 2
0 5.58+8.94a 23.83:2.17a  14.60+6.07a
125 -67.38+3.596 9b  -77.76:2.05b  -46.711.53b
5 -70.82+3.716 2b  -71.63:3.76b  —71.69+4.09b
10 -62.92+5.567 0b -69.83:695b  —69.01+3.91b

TR PERA P E AR, RFUA R/ NG T RN A R
ERBE(P.05), F4FES5 [,

R 4 Cd-BaP EGFRI/NEFKIMVFRHIFME (%)
Table 4 Effect of Cd-BaP combined exposure on inhibition

rate of wheat shoot elongation(% )

Cd YRpE/ BaP ¥ & /mg-kg™
mg kg 0.1 0.5 2
0 7.07+8.31a 2090£6.52a  18.60+7.48a
125 -87.76+2.30b  -89.85+4.55b  —-67.06+12.52b
5 ~76.07+10.01b  -84.47+4.50b  —-88.44+4.60b
10 -7098+6.34b  -79.05:4.92b  -79.42+4.91b

R 5 Cd-BaP ERTFLEIMNELZFRHIHM(%)

Table 5 Effect of Cd—BaP combined exposure on germination

rate of wheat(%)
Cd R/ BaP ¥ fF/mg kg
mg-kg! 0.1 0.5 2
0 80.00+4.71a 73.33+7.20a 83.33+£1.92a
1.25 96.67+1.92b 93.33+2.72b 96.67+1.92b
5 96.67+3.33b 91.67+1.67b 96.67+1.92b
10 91.67+3.19b 95.00+3.19b 98.33+1.67b

R IR, 535 , AR ITR
18 Cd {5438 i B E R Z M, EAZEIET
S, Cd XY A9 R AT B N AR, AS R

SERAFTEZE ] BRI I RO R | e
R B ERTT RN K. (EE i A REGR & T R
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R 2 FH(aERE—TEINNERFNEHERBIRE

Table 2 Effect of BaP exposure on wheat germination and early growth

BaP /¥ /mg kg™

it 0 0.10 0.50 1.00 2.00
AP 22/% 0+7.08¢ 5.58+8.94bc 23.8322.17a 20.95+8.11ab 14.606.07b
HRINHI /% 0+8.73¢ 7.07+8.31bc 20.90+6.52b 33.18+9.08a 18.60+7.48b
REHEIEI% 86.67+5.44a 80.0024.71ab 73.33+7.20b 86.67+6.09a 83.33+1.92a
IR SE RS y=-16.159x+39.398x+2.189 R*=0.852 7 P<0.01
FERIME RS R ELLA y=—23.09727+56.715x+1.476 R=0.984 1 P<0.01
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