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Effects of amendments on cadmium accumulation and transport and the physiological characteristics of

pakchoi cabbage in cadmium—contaminated soil

LI Song, SUN Xiang-yang’, LI Su—yan, MA Qi—xue, LIU Yuan—xin, ZHOU Wen-jie

(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to alleviate the stress of soil cadmium pollution on pakchoi cabbage. In this study, green waste compost, biochar, and
humic acid were used as composite amendments to examine the effects of different levels of addition on soil physiochemical properties and
the biomass, cadmium accumulation and transportation, leaf pigment content, and physiological characteristics of pakchoi cabbage. The
results showed that with an increase in the amounts of amendments applied, there were increases in soil pH and electrical conductivity
values and organic matter content, whereas available cadmium content decreased. In response to amendment, there were also increases in
the biomass of pakchoi cabbage roots and leaves of 46%~53% and 30%~64% respectively. Furthermore, the bioaccumulation factors of
roots and leaves decreased by 12%~30% and 34%~49%, respectively, whereas although the translocation factor was significantly lower
than that of the control, it was still greater than 1. In addition, the contents of chlorophyll a, total chlorophyll (a+b), and carotenoids in the
leaves of pakchoi cabbage were significantly increased by the application of amendments. There were also significant reductions in the
contents of malondialdehyde and proline and the activities of superoxide dismutase and peroxidase in pakchoi cabbage. In general, the
application of amendments improved soil physicochemical properties, increased the biomass and leaf pigment contents of pakchoi, reduced
indices of stress resistance, and significantly reduced the accumulation and transportation of cadmium in pakchoi cabbage.

Keywords: pakchoi cabbage; cadmium; soil physiochemical properties; absorption; transportation; physiological characteristic
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Figure 3 Effects of amendments on biomass of pakchoi cabbage

in cadmium contaminated soil
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Table 1 Effects of amendments on cadmium uptake and transport

in pakchoi cabbage

kb Cadmium content/(mg-kg™) BAF B
Treatments
MR Root M Leaf M Root I Leaf I Leaf
CK 3.31+0.18a 10.60+0.90a 0.79a  2.53a  3.20a
Tl 2.88+0.08h 6.97+0.47b 0.69b 1.68b  2.42h
T2 2.71+0.04b  6.00+0.27bc 0.66b  1.47bc 2.22b
T5 2.22+0.05¢ 5.22+0.23¢ 0.55¢ 1.30c  2.35b

T H 0 I AR R 22 , R P R — S AN NG TR %
AL TR 2 57 . 2 (P<0.05) . Rl

Note: Data=mean+SE, and the different lowercase letters in the same
column in the table indicate that the differences in the processing are
significant(P<0.05). The same below.

25 MRFIMESTHEIERINEAXEHFBAZEEN
A

T2 M/PNEAFEH R4 R a e R Db 4R
(a+b) FIZSEA S A0 0L . o R R0 it ) e 2
PE THSRa o &, 5 CKAEL, T1.T2.T5 Zb#i /)
B T 20% \22% F128%., B4t KL 3] it FH 4 v 1 i
SGFEbMTE MBS CKMELIFRAEEES ., st
F (a+b) MIZEIHE DRSS SR atl
[Fi] , 60 it 7 o4 B 590 it PR 2 3 o o 8 2 4 v, AN [R) Ah 3
5 CK AL, 22 (at+b) FIZEHTE D RS o5l m
T 16%~23% F1 17%~26%

R2 MRFINAKHFEREEHZI (mg-g')
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Figure 4 Effects of amendments on physiological characteristics of pakchoi cabbage in cadmium contaminated soil
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