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Accumulation and transport of nickel in three vegetable crops and their edible safety

BAI Yu—jie', SHEN Gen—xiang”, CHEN Xiao—hua’>, GUO Chun—xia®, QTAN Xiao—yong’, ZHAO Xiao—xiang', ZHOU Zhong—qiang’
(1.College of Environmental Science and Engineering, Donghua University, Shanghai 201020, China; 2.Shanghai Academy of Environmen-
tal Sciences, Shanghai 200233, China; 3. College of Resources and Environment, East China University of Science and Technology, Shang-
hai 200237, China)

Abstract: In the present study, the accumulation characteristics of nickel (Ni) in three kinds of vegetable crops ( cucumber, cowpea and
green pepper) and their safety for ingestion were investigated. A pot experiment was carried out with six different dosages of Ni (control,
200, 350, 500, 650, and 800 mg-kg™") to investigate the effects of Ni on the biomass and accumulation of Ni in different parts of the vegeta-
ble crops. The results showed that: (1) The effects of Ni on the growth of three vegetable crops differed. The growth of cucumber was pro-
moted by Ni at the concentration range tested. Relatively low concentration of Ni promoted the growth of green pepper and cowpea. Further-
more, the growth of green pepper and cowpea was inhibited when the concentration of Ni in soil was above 650 mg-kg™. (2) The amount of
Ni in different parts of the vegetable crops was different. In green peppers and cowpea, Ni accumulation was in the order of root> stem and
leaf>fruit, while, in cucumber, the accumulation was in the order of stem and leaf>root>fruit. The transportation rate of Ni from root to edible
parts was in the order of cowpea>cucumber>green pepper, and that from root to stem and leaf was in the order of cucumber> cowpea> green

pepper. (3)The accumulation of Ni in the edible parts positively correlated with the amount of Ni in soil (R* was 0.973, 0.984, and 0.992,
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respectively, P<0.05). The concentration of Ni in the edible parts was higher than the safety threshold of Ni in fresh vegetables based on the

maximum allowable intake of Ni for humans recommended by the United States Environmental Protection Agency (USEPA ) (adult 3.58 mg-

kg™'; children 2.83 mg-kg™). The concentration of Ni in cowpea exceeds the food safety threshold with high probability. Therefore planting

cowpea in Ni contaminated soils is not recommended.

Keywords: nickel; edible vegetable; accumulation characteristic; transport rule; food safety

KIILIK , o T3 E 25 & e Jr ORCR ™ Mk 45
KA R AN B, 15 G HE S i m AR TR BB X
e YR Yy (G I IRE T iy 1a o o I DU N (245
Fap Bl 1 E R 3 A V5 Y AN G AR AEY)
A OB R I E R S YRR s
Ji HE A BRSSO FE A N B, e
XA HE R B AR, BEE Tl AT
R Bk 2 W SRR B AR s R KRR K
HEIR B R B BRI S SR Y LT SR T
RLOHEELEWEN T RO E A ENEY
JEES, B A L (WTO) i J ) ) B 88 i AF 5 HL
F4) (TACR) A3 9 39 B (28) X N80 9 it rh 82 4 41 R
HrhZz — Al M faF iR L ZEES
HTT TR HE RO R, Tl oy IR AR faE e &
R AT AR I A Ak Jr i VE Y b
TR T 45, A ] SCAEXFERVL = A MR X el
b g A R R TR A, 45 SRR AT 24.9% 1Y 35
FE P AR R A [ R A A R vE (GB 15618
—1995) ) e, B L UM AR T ok 1Y B 25
Juyo, BT E R AR Tl T b 5 B
A TAE R = T8 FAR ™ i B i 28 4 AR Tl
F AT B FH 3R BE o ot o AR IR R . —2E4%
BT b AT BB 2 s g, i 58 A 3 s G U
EVEBREAR FH M 3755 e JRURS: 7 18 (1 N4 T A7) Hh R
AR (100 mg-ke™) , WA EEME ., LTEXTK
VEYEEE R AERAE YR N BB 18 IR N AT T
— BB, B IS IE I AS [RIVE 9 i A X B ) 2R
FUBRAA 25, TRXTE A0 & 4 RE S dom , 282888
SEXT R R SRR R, IR 2R R AR e ) i
P, VD R B i 5 A R R (R B A O
PRSI H AR 250 58 32 AR AE H fA) S
YIRS G A3 AT S Y A B R 8 A L R T il A1 v
B ARSI . AR RS Y R SR R
T s A R AR A

AR S 2 2R S AR R B VHL L H A3
FlONATT H B 48 53 BB SR 052, F R A5 3 Fhig SR ik
N RZBERA . AR RS Y Rt e s

WA, LLCAR S S0y LRI L T 6 FIA ™ bt o 22 4
AR ATl P M 5 B AR P - S P53 o i 70 b o 1A
B, NIRRT FH A BRI AP S BORG P
ARG YR I SR X LR TS Y B IR B
A G A B X

1 MBREFE

1.1 #F#t

TR T 2017 450 T B sE Rl
Bel AT o WM R AT 2 5 B A Iy S e B ) %
+ (PRAR PR T A 4w i LR 1~3R2) & X T S
EEE A o BRI I SR | Lo ir sl
70 i T T ) B R VA W A B A R LTS
+ RS TR R

F1 ik LEEAER

Table 1 Physical and chemical properties of soil samples
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Table 2 Heavy metals concentration of soil samples(mg-kg™)

Ve I - L . T
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Figure 1 Fresh weight of edible parts in three kinds of vegetable
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Figure 2 Concentrations of Ni in the tissues of three vegetables
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