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Effects of PCBs Pollution on Rape ( Brassica campestris) Growth and Their Accumulation in Brassica

campestris
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(1.College of Resources and Environment, Shandong Agricultural University, Taian 271018, China; 2.Chinese Research Academy of Enviro—
mental Scineces, Beijing 100012,China )

Abstract: In this paper, it was researched the effects of six kinds of polychlorinated biphenyls(PCB28, PCB52, PCB101, PCB118, PCB153,
PCBI180) on the growth of rape and their accumulation by the pot experiment, and the addition concentrations of polychlorinated biphenyls
were 0 mg-kg™,0.05 mg-kg™', 0.1 mg-kg™', 0.5 mg-kg™', respectively. The results indicated that: (1 )With the concentration increasing, the
trends of these treatments were that the length and width of leaves first increased and then decreased with the concentration increasing but
higher than control group as a whole. The results show that low concentration of PCBs promoted the length and width of leaves. (2 )Photo—
synthesis rate increased firstly and decreased subsequently with the concentration increasing, except that PCB28 and PCB101 decreased all
the time of which photosynthesis rate were lower than control. Both of them were decreased, but all of them were lower than that of control.
So we could see that PCBs inhibit photosynthetic rate of rape. (3)With the increasing of the PCBs concentration, the chlorophyll a+h con—
tent and chlorophyll a/b were suppressed decreased as a whole ,which explained that PCBs inhibited chlorophyll a+b content, chlorophyll a/
b of rape. (4)Reducing Ve had a gradually reducing trend with increasing concentrations except for PCB101. (5)Tests have shown that the
residues of rape and the concentration of PCBs shared a between positive correlation.PCB118, PCB153, PCB180 were not distinguished with
control was not marked different than that of control. PCB28 residues was higher than national standards(0.1 mg-kg™) with PCBs at con—
centration no less than 0.05 mg-kg™'. PCB52, PCB101 residues was higher than national standards(0.1 mg-kg™) with PCBs at concentration
no less than 0.1 mg-kg™.

Keywords: rape; polychlorinated bophenyls; growth; residual; effect

W5 B #5:2013-02-27

EEWE : HERA L AL FHIFE T (200809047 )

YEE T R (1988—), 2, LRI 4501, BIFFE 7 1) S v 7K R B 38 AR 8 . E-mailizhoujiajia3550@163.com
*BIS1EE oM I% E—mail : chwf@sdau.edu.cn



1960

YR S it Y o 3255 10 #

Z AW (PCBs ) SRR IR 1 1) S S T
R Z a1, P AP oo Fe e , FLlR 2
SR AR R 223k 209 Fifr, 2 -3 rp MBI 47 A
AHLTGHDI i T LE W FOME LR , Il
Pt v R T B G T AR AUMERR , PCBs L8 A
FURATHLE 9“5 ATV A FE W0 4 S iy
AT, RN 2 AR A AF A 522 K T
KRR — ERIER A R

FIRT, 2 IR A HLAA 2SI E BT 4
SRR I G R A R D HL
ZAEH TR PCBs 15 R MBIWTE , R 2B P i
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whi % N AT

il E ORI, ARy pH 6.34, 6
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mg- kg™, AR 95.45 mg-kg,
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Figure 1 Chromatogram of 6 polychlorinated biphenyls standards
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Table 1 Effects of different PCBs treatments on leaf length and
leaf width of rape
PCBs PCBs ¥/ -/ KbP/ -5/ Kb ¥/
M mg-kg! cm X HE(%) cm AR (%)
CK 0.00 10.543+1.000a 100.00  8.010+0.574a  100.00
PCB28 0.05 13.290+0.791a  126.06 10.390+0.723h 129.71
0.10 13.213+£0.327a  125.32  9.390+0.240ab 117.23
0.50 13.557+0.979a 128.59 9.957+0.590ab 124.31
PCB52 0.05 14.243+1.196b 135.09 9.767+0.617a 121.94
0.10  13.533+0.532ab 128.36  9.120+0.163a 113.86
0.50  13.503+0.612ab 128.08 9.057+0.572a 113.07
PCB101 0.05 10.963+0.058a 103.98 10.183+0.546h 127.13
0.10 10.060+£0.465a  95.42  9.797+0.262b  122.31
0.50 10.410£0.292a  98.74  9.777+0.107b  122.06
PCB118  0.05 13.280+0.355b 12596  9.090+0.143a 113.48
0.10 13.187+0.563b  125.08  8.990+0.693a 112.23
0.50  11.823+1.064ab 112.14 7.133+0.252b  89.05
PCB153  0.05 12.957+£0.768a 12290 10.443+1.184a 130.25
0.10 11.133+£0.406a 105.60  8.210+0.706a  102.50
0.50 12.700+0.711a 12046  9.013+0.433a 112.52
PCB180  0.05 14.057+0.375b 13333 9.197+0.567a 114.82
0.10  12.770+0.473ab 121.12  7.600+0.541a  94.88
0.50  11.767+0.139ab 111.61 8.000+0.373a  99.88
T e g9 v B[] 35 270 T ol AN [ e 2 TR 22 S A 3K 4 25 /KT
(P>0.05) ; FFF AN]R8 22 535 K- (P<0.05)
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Figure 2 Effects of different PCBs treatments on photosynthetic
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Figure 3 Effects of different PCBs treatments on chlorophyll a+b content of rape
3.500 B . 5 y
[0 mg-kg [ 0.05 mg-kg H 0.10 mg-kg [ 0.50 mg-kg
30001 £ E —I—]]} E E E E
O
= 2.500 == 1]
. =h — T I
S = 2000( = | S = e
i & — = = —
® S 15001 — = N =
£ 5 — — — —
= Low = _ - _ _
0.500( = — = — =
0 PCB28 PCB52 PCB101 PCB118 PCB153 PCB180

E 4 A[E) PCBs AMIEXT iS4 R /b HISNT
Figure 4 Effects of different PCBs treatments on chlorophyll a/b of rape
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Figure 6 Effects of different PCBs treatments on residues of rape
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