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Toxic effects of cadmium deposition on pakchoi
( Brassica rapa var. chinensis (L.) Kitamura)
seedlings exposed to simulated atmospheric fine particulate matter

Zha Yan', Tang Jie®, Ruan Song-Lin'*
(1. Institute of Crop ( Ecology) , Hangzhou Academy of Agricultural Science, Hangzhou 310024, China;
2. School of Resources and Environment, Anhui Agricultural University, Hefei 230016, China)
Abstract. This study investigated the toxic effects of different concentrations and gradients of
cadmium (Cd) (0, 150, 300, and 500 pg/m®) in fine particulate matter following deposition
on pakchoi ( Brassica rapa var. chinensis (L.) Kitamura). After treatment, the growth status,
relative chlorophyll content ( SPAD), antioxidant enzyme activity, malondialdehyde ( MDA )
content, and heavy metal enrichment in pakchoi seedlings were measured. Results showed
that mild, heavy, and severe concentrations of Cd deposition in atmospheric fine particulate
matter initially promoted stem, root, and leaf length, and fresh weight of pakchoi on day 7. On
day 19, compared with the control, the severe pollution conditions significantly reduced stem
and leaf length, root length, and fresh weight of pakchoi by 8.05%, 13.82%, and 9.80%,
respectively. During the whole experimental period, severe pollution significantly reduced the
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SPAD of pakchoi. On day 19, compared with the control, the SPAD of pakchoi under severe
pollution conditions decreased significantly by 17.54%. Mild, heavy, and severe concentrations
of Cd in fine particulate matter significantly increased MDA content and peroxidase (POD)
activity. Furthermore, Cd accumulation in the aboveground parts of pakchoi increased with the
increase in Cd concentration, and Cd accumulation was the highest under severe pollution
conditions. These results indicated that Cd deposition in fine particulate matter significantly
affects growth, SPAD, antioxidant enzymes, and Cd accumulation in pakchoi.

Key words . Atmospheric fine particulate matter; Cadmium; Pakchoi; Physiological characte-

ristic; Heavy metal accumulation
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Table 1 Growth index of pakchoi seedlings under different Cd deposition in atmospheric fine particulate matter
RS Growth index
b 22K /cm RE/cm /g
Treatment Stem length Root length Fresh weight
7d 19d 7d 19d 7d 19d
Y ERopi 13.10 + 0.80b 17.40 + 0.30a 10.00 + 0.70b 12.30 + 1.20a 2.70 + 0.40a 5.10 + 0.20a
RS Y 13.60 + 0.50b 15.90 + 0.10b 11.80 + 0.60a 12.20 + 1.00a 3.10 £ 0.20a 4.70 £ 0.10ab
EVEREE 14.40 + 0.90a 16.20 + 0.30b 11.10 £ 0.90b 11.50 + 0.40b 2.90 + 0.40a 4.90 £ 0.20ab
JEETE Y 14.70 £ 0.70a 16.00 + 0.50b 10.30 + 0.60b 10.60 + 0.70b 2.80 + 0.20a 4.60 + 0.20c
TE RIS NG FREFRORAE P < 0.05 /K L2557 B3,
Note . Different lowercase letters indicate significant differences at 0.05 level in same column.
B1 XSABRYPEIETNMNEXREETL
Fig. 1 Variation in phenotypes of pakchoi seedlings under different Cd deposition
in atmospheric fine particulate matter
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Fig. 2 Variation in relative chlorophyll content in
pakchoi seedlings under Cd deposition in
atmospheric fine particulate matter 0 . 13 19

2.3 XKSRATmWARRAEIN/NMNEXSHRAWEE
ERE: A

3 Fhbria Ab A T /N SRR i CAT (A 3.
A)F1 POD i (K 3: B), 17 d i, JHEFIH
JEVE YT CAT i M4 il 5% BE 3 T 17 16.39% A1l
21.31%, BEEREEILE E 2R, A POD
T MERE A0 e R N 5 TS R RN S
X REER, AEGY T POD i W%
X IR 25.50%, 7 13 d B, 4% fha kb By
B ERE/NASM - CAT #1 POD W1, A5
2 CAT il POD {5 ¥ % CK I 3 Ft & 28.86% fil
48.31%, 7E 19 d W}, BRFEAIE EE 5 Y42 CAT I
PRSI HRE 18.83% 1 7.14% , [V AbF 5
X G B 25 25 5 OKF . I POD I 4 il b 3 v
FERRE N 2 3 B S YA N P
fr, HOXT IR 34.80%; %% B RN H V5 e 2 4 il e
Xif B 15.04%H1 23.73%,,
2.4 KXSRATHY PRI NMNEXGERZE
SENEIE

/NEEE R MDA 518 BEARAURL ) b B e EE 1Y

ALER A/ d
Treatment time

B3 ASHBHYHIRIIIET
NAEMFREAEEETL
Fig. 3 Variation in antioxidant enzyme activity in
pakchoi under Cd deposition in atmospheric
fine particulate matter
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