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Effects of different fertilizers on two genotype Chinese Flowing Cabbage in Cd contaminated soil

XU Yang-gui, LI Qi, LIU Hui, LI Jing, LI Hua-shou”

(Key Laboratory of Agro-Environment in the Tropics, Ministry of Agriculture, P.R. China, South China Agricultural University; Guangdong
Engineering Research Center for Modern Eco-agriculture and Circular Agriculture; Key Laboratory of Agroecology and Rural Environment of
Guangdong Regular Higher Education Institutions, Guangzhou 510642, China)

Abstract: A pot experiment was conducted to investigate the effects of different fertilizers on the growth, cadmium (Cd) accumulation and
distribution in Chinese Flowing Cabbage ( Brassica campestris L. ssp.chinensis var.utilis ) Cultivar Youlv-80d-choy sum(Y80) and
Teqing-60d-choy sum(T60) cultivated in Cd contaminated soil. Result showed that the increase of soil Cd content raised the concentration
of Cd in rhizosphere soil, root, stem and leaf of the two cultivars. With the increase of soil Cd, the plant growth were also further inhibited.
However, the biomass of Cultivar Y80 was significantly greater than that of T60. Under different fertilizer treatment, the range of Cd
absorption in the edible part of these two cultivars from low to high was: chicken manure fertilizer>silicon magnesium fertilizer>bio-chicken
manure fertilizer>compound fertilizer. The concentration of Cd in edible part was the lowest in the treatment of chicken manure fertilizer and
then the second lowest was in treatment of silicon magnesium fertilizer. They both significantly lower than that in treatment of compound
fertilizer. The concentration of Cd in stem and leaf was 46.19% lower in Cultivar Y80 than in Cultivar T60 on average. In chicken manure
fertilizer treatments, the Cd content in stem and leaf was even 56.05% lower in Cultivar Y80 than in Cultivar T60. The biomass yields of Y80
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were 33.53%~61.49% more than Cultivar T60. In chicken manure fertilizer treatments, the enrichment rates were from 0.77 to 1.1 for Y80
and from 2.07 to 2.26 for T60 and the transfer rate of Cd were from 0.96 to 1.24 for Y80 and from 1.99 to 2.89 for T60 in the treatments of
chicken manure fertilizer. So the Cultivar Y80 is more suitable than Cultivar T60 for production in Cd contaminated soil. Chicken manure

fertilizer is important to control the vegetable contamination for these two cultivars in Cd contaminated soil.

Keywords: chicken manure fertilizer; silicon magnesium fertilizer; bio-chicken manure fertilizer; Cultivars of Brassica campestris L. Ssp.chi—

nensis var.utilis Tsen et Lee; Cd contaminated
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Table 1 Effect of applied different fertilizers on the biomass of two vegetables choy sum under 2.61 mg- kg™ cadmium in soil
SRR
Jii% " F75 60 KL Tk 80 K3l
EX/S EX LiaSii EX/S EX LiaSii
AN 3.37+0.36¢ 3.07+0.29¢ 0.25+0.46hcd 4.50+40d 4.12+0.35d 0.38+0.06¢cd
P 1.82+0.08b 1.70+0.08b 0.13+0.01ab 4.21+0.53cd 3.8+0.51cd 0.42+0.04d
A MAEwE 2.11+0.22b 1.81+0.33b 0.3120.13hcd 3.27+0.12¢ 3.01+0.08¢ 0.26+0.04hcd
Tl A 0.42+0.11a 0.40+0.10a 0.027+0.01a 2.03+0.48b 1.83+0.43b 0.20+0.05abc
%2 HERAARERERSEER Cd KO EME RN (1128 Cd IREH 3.99 mg-kg™)
Table 2 Effect of applied different fertilizers on the biomass of two vegetables choy sum under 3.99 mg- kg™ cadmium in soil
TR
e 195 60 K3l 4k 80 K3
X EXE HIHR X EXE HIHR
AP 3.48+0.13b 3.13+0.09h 0.35+0.045b 5.62+0.54¢ 4.88+0.51c 0.74+0.03c
REEEAE 1.53+0.48a 1.44+0.45a 0.09+0.036a 1.91+0.06a 1.75+0.57a 0.16+0.06a
HEWMAEDIE 1.40+0.53a 1.31+0.49 0.09+0.04a 1.55+0.08a 1.45+0.09a 0.10+0.04a
WA 1.31+0.36a 1.18+0.31a 0.13+0.05a 1.29+0.29a 1.21+0.28a 0.08+0.01a
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different concentrations of Cd

I, TEXSZEA HUIE ST F s 60 K301 SPAD A
2 T REBENE AN G i A W IR 254 T /9 SPAD
1B 24 IR B O 3.99 mg - kg™ I, TEXS FE A HLIE
T, FET 60 KA SPAD (H B Em TR A
IR RESAE R i SPAD E, T4k 80 KIE.OTEAM
R 75 e 138 ORTRIAERHA R %444 T /9 SPAD B 25 5+
e
2.3 ANEERXTSOFRERE Cd & 2RI

FE% 3 Al 4 3% Cd ik 2.61 mg-kg™ i,

IR OZEMFIARS Cd &R . A28 HLIE<
RERENE < A YR <@ A A e, Kb S A HLIE
ST WA O ZE M Cd (195 B SR T H Al =
FIRERL & T &, EEE A AT, PiFPsR
OHRER Cd Fr i i 2 = T AR, AEAR RIS RS
T, &k 80 KIZLZEN Cd 1y & i B FH K T 45 60
R, R 7EZEAHUIBAME R, il 80 R0
- Cd /) 7 BRFET 60 K801 53.79%, A[RIALR
M F BYFET 60 K320 Al 4Rk 80 K320 250 Cd
() B 2o v AR & i, JOAR PR+ Cd & 22 ik
e

2% 4 WA, 24 14 Cd {5 3.99 mg-kg™ B, A
[ AERH b BE T B PR b S0 250 AR B AR B £ Cd #
FrEERIG N, FOAS IR AR B S0 25 FITAR S Cd 5 i
LR E, Hrhuhst 80 K. Cd & &1
BERTH 60 K. XA HUALRAEHE A
T4k 80 K0 A ZE M FIAR SR Cd 17 & /N, 43
SRR 60 RS0 ZEM FIARTFR Cd 7 1) 34.08% 1
70.73%., F4h, 24+ Cd &N 3.99 mg- kg™ i, i
2% 80 RO MIART Cd A B 2R &
2.4 AEBERIXT I Cd BRI

A 2 AT A R R T R 60 R0 X)
Cd 1 & 4 R E0E & K F ik 80 KL, HIbErd

% 3 MEAAREAMSEER Cd FOEH RARERE Cd FERIFMI(CK 13 Cd iRE 2.61 mg-kg™)
Table 3 Effect of applied different fertilizers on the content of Cd of stem leaf, root and rhizosphere soil of two vegetables choy sum

under 2.61 mg - kg™ cadmium in soil (CK)

Cd/mg-kg™
Jils%) 60 K30 4k 80 K3l
=t HRFR PR+ 25t HIF PR+
AP 5.41+0.14b 1.89+0.17a 1.85+0.33a 2.91+0.12a 2.34+0.18a 2.88+0.64a
REEEAD 9.50+0.48¢ 5.56+0.28cd 2.46+0.15a 5.62+0.68b 4.17:0.28b 2.98+0.25a
HEWMAEYIE 13.64+2.06d 5.80+1.39d 3.08+0.61a 5.79+0.05b 4,67+0.27bc 2.58+0.29a
TwEE AN 14.35+0.47d 16.12+0.21f 2.98+0.29a 7.53+0.15hc 12.48+0.21e 3.12+0.11a

x4 ERAAREEANSRER Cd K OZEH RANRERL Cd SEAIZN( L Cd IRE 3.99 mg-kg™)
Table 4 Effect of applied different fertilizers on the content of Cd of stem leaf, root and rhizosphere soil of two vegetables choy sum

under 3.99 mg -kg™ cadmium in soill

Cd/mg-kg™
%) R 60 K30 4k 80 K3l
ESE HRFR PR+ =y HIF PR+
XA P 8.127+0.17b 4.10+0.02b 3.29+0.62a 2.77+0.18a 2.90+0.08a 4.79+0.35abc
REEEAD 14.29+0.69¢ 13.78+0.11d 4.04+0.04ab 7.51£0.61b 10.96+6.02¢ 5.35:0.44hc
A WHEwIE 17.35+1.10d 13.79++0.14d 5.330.60bc 12.52+0.47¢ 25.84=0.76f 6.00£0.21¢c
TwEE AN 29.37+0.96¢ 34.70+0.22g 4.62+0.08abc 19.10+0.54d 22.35+0.95¢ 3.70+0.79
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