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Contents and potential ecological risk assessment of heavy
metals in soil and Siraitia grosvenorii at the hilly region in
Longsheng County — Taking Baozeng Village as an example

ZHANG Denan', ZHOU Longwu', DUAN Chunyan®, CHEN Xiaxia’, HE Wen',

TENG Qiumei', SUN Yingjie', ZHANG Zhongfeng', XU Guangping'"
( 1. Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany,
Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China;
2. College of Life Sciences, Guangxi Normal University, Guilin 541004, Guangxi, China )
Abstract ; Longsheng County is one of the three main producing areas of Siraitia grosvenorii in Guilin City, the contents of
heavy metals in soil and S. grosvenorii might affect the healthy development of S. grosvenorii in this area. To explore the
safety of S. grosvenorit orchard, heavy metals (As, Cu, Zn, Pb, Cd, Cr, Hg) in the soil(0-10 ¢cm,10-20 ¢cm) and fruit of
S. grosvenorii in the hilly region in Longsheng were measured, and their potential ecological risks were evaluated through
Hankanson method. The results were as follows: (1) The average content of the heavy metals in the soil(0-10 cm,10-20
cm) of S. grosvenorii orchard reached the Eco-SSLs standard request of the national agricultural land evaluation criterion
(GB-15618-2018) , with the average values in soil(0~10 cm) of As, Cu, Zn, Pb, Cd, Cr, Hg were 3.67, 18.00, 58.39,
17.01, 0.10, 28.57, 0.08 mg « kg, and in soil(10-20 e¢m) were 1.93, 12.56, 21.47, 10.51, 0.04, 17.09, 0.02 mg - kg,
respectively. (2) The ecological risk status of heavy metals in soil (0-10 em) of S. grosvenorii orchard in the hilly region of
North Guangxi was a low ecological risk generally. The average ecological risk index values at different points were 105.29,
which represented a low ecological risk. The potential ecological risk decreased with the sequence of Hg, Cd, Pb, Cu, As,
Cr and Zn, and all the metals except for Hg and Cd had a low ecological risk. The potential ecological risk index caused by
Hg and Cd reached 50.16 and 42.05, representing a moderate ecological risk, which contributed around 47.6% and 39.9% of
the total potential ecological risk. The ecological risk status of heavy metals in soil (10-20 cm) of S. grosvenorii orchard was
a low ecological risk. The average ecological risk index values at different points were 38.96, which had a low ecological
risk. The potential ecological risk decreased following the sequence of Cd, Hg, Cu, Pb, As, Cr and Zn. (3) The average
content of the heavy metals in the fruit of S. grosvenorii orchard with the values of As, Cu, Zn, Pb, Cd, Cr, Hg were
0.000 24, 0.273, 1.10, 0.001 6, 0.000 13,0.000 13 and 0.000 12 mg + kg™, respectively, which represented a low ecological
risk. The potential ecological risk decreased with the sequence of Hg, Cu, Cd, Zn, Pb, As and Cr. It was showed that the
average ecological risk index values of different samples were 0.211 93, with little ecological risk. Therefore, the S.
grosvenorit planted at Baozeng Village reached the safety and quality standard.

Key words: Siraitia grosvenorii, soil, heavy metal, ecological risk assessment
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FOR (TEAPE,2008) Ab22 153 (X 4 44,2007 ) Fl
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(Cu) B¥ (Zn) (BY (Pb) 4@ (Cd) . % (Cr) IR
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Table 1 Background reference values and toxicity coefficients of heavy metals in soils
AR LR i i B H i s K
Heavy metal As Cu Zn Pb Cd Cr Hg
%% {H Reference value 13.0 23.1 51.8 19.5 0.073 66.3 0.063
€, (mg-kg')
R B Toxicity coefficient 10 5 1 5 30 2 40

1 r

& 2 Hakanson & 7€ & 75 XU 35 #5055 3¢
SRBEENR S (%) 5,2008)

Table 2 Hakanson potential ecological risk and

index for pollution level classification

V &
T A A

Comprehensive RS MR R
Potential risk npre ’ Potential ecological
- risk index .
index risk level
ppa (RD)
<40 <135 RS A
Low ecological risk
40~80 135~265 Hh A A S XU
Moderate ecological risk
80~ 160 265~525 50 2 A AU
Strong ecological risk
160 ~320 =525 AR A 25 RS,
More strong ecological risk
=320 A 2 25 AU
The most strong ecological risk
2.5 HiiEabE
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e, 0~20 cm HHEPE SR & & s ZA00 R
BESHISET SIS >R (R 3), Ir A RS £
GRG0 E S = R
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x3 TEPELEEE (P mg- kg')

Table 3 Heavy metal contents in soil ( Unit; mg - kg™)

EEJFICE it il B kil & F K

Heavy metal As Cu Zn Cd Cr Hg Source

43 Soil 3.67+0.38 18.00+£1.71  58.39+£3.67 17.01+£1.60 0.10+0.01 28.57+2.38 0.08+0.02 AW

(0~10 cm) This study

+ 3 Soil 1.93+0.07 12.56+£0.64  21.47+1.78 10.51+0.90 0.04+0.01 17.09+1.26 0.02+0.01 AT

(10~20 cm) This study

bR 30 150 200 0.3 250 0.5 GB15618-2018

(AR )

Eco-SSLs

I bR 200 - - 400 1.5 800 2.0 GB15618-2018

CEEIFED)

Control value

HARAufOl B3R 10.82 23.78 72.61 29.95 0.1853 70.18 0.129 1 i, 1993

=N

PES

Northeast Guangxi

background value

of agricultural soil

PEYLIR AR TS 5 {H 25.23 26.51 116.20 94.06 1.18 93.89 0.063 LSS, 2018

Xijiang River basin

background value of soil

EEER 9.7 20.0 67.7 23.6 0.074 53.9 0.065 ] 3 355 W )

National background S, 1990,

value of soil o I 4 , 2006
TRl 2014

e RPEAE N TIE £ ARz, - REI, T
Note; Data in the table x = s, “—" means not tested. The same below.
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ST S0 R A R b Y SR, B 2R G i
HEE TR,
32 AMERUR T NRELHELENSENN
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G B FEIRE] T E R RE Y BRBR o B
B R RORTE R S & LT T g
H g DR SRS A S A AR R OR e 4
A 2 R e AT BRI (WM/T2-2004) .
33AMEBRLRS XRELESERIPESRE
B A RUBS 53 47

5 B WoR e Fe g 1 X B DU R 2 £
HE(0~10 em) 1 42 A9 A2 25 KU AR 5 B 4k I 4k
TR S XU S ), 7 Pl R 4 i 1) A 25 XU It
R SHSH S H SBSE S, A ESR T REY
He 25 AR 5 85 (50.16) |, 228 B KUK 36 3] T v
S A AU B A 0 A S KU (B YR 22 (42.05)
S35 A 2 KU T 38 1) v A AR S KU SR B R R4,

e T 4 J AR ARV v Y T kR 430 T A R
1) 47.6%F1 39.9% . K F# A= 25 XU 55 i 5 R L5
P14 A ) R A v R AT o SRR R R A O

10~20 em )2 5 rf 8 4 & 09 A= 28 RURS AR B
P4 TR U A RS ARG, 7 P 4 ) 1) AR S U
KANKZ R 5> 0k > 8 > 5y > 1 > 4% > 5%, B DUR R
SEHVER 4 JE 0 AR A RURS AR D0 34 A T R ORI B
9,7 Fh e 43 R 0 AR A8 XU /N 3R B H oK > 4] > 4 >
BESHY AP > 5% H AR S XU AE AR # AR, JLP AR
AU
3AXMERURTNRELEFESENMBEX
P4 47

FHOGHE 2 B 2 B, 48 4 J 4 15 4% =2 TR A G
PEARRZE (P=0.527,r=0.038) , 57 58 B A B4
BRI (P =0.839,r=0.002) , 2K 4 J& il F1 5% B
BN (P=0.635,r=0.001) , 4 )& Al
RKERZ MM X E 4 JE AR SR A
— 2 W [ R (5K A, 2011)
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x4 FTARRIHPEEESE (A: mg - kg')
Table 4 Heavy metals content in fruit of Siraitia grosvenorii (Unit; mg » kg™)
y . gy S LSV AT KA Y I AE 2y V2 ; PN
EoRTLY /(ﬂ%?ﬁ;& w@ﬂl.ﬂk*ﬂ“/ﬁ KA A l(l%i"i I Iﬁ./ l/l% ﬁiﬂ./ 'ﬂ% B (A%
Fruit of Siraitia Green industry Fruit from Fruit from Fruit from
Heavy metal .. L Cereals
grosvenorii standard Yongfu Lingui Longsheng
i As 0.000 24+0.000 07 <2.0 0.25 0.33 0.000 19 0.5
il Cu 0.273+0.04 <20.0 4.15 5.36 0.15 10
Bt Zn 1.10+0.06 - - - - 50
#5 Ph 0.001 6+0.000 6 <5.0 0.87 1.26 0.006 0.2
i Cd 0.000 13+0.000 01 <0.3 0.24 0.33 0.000 56 0.1
i Cr 0.000 13+0.000 02 - - - - 1
7K Hg 0.000 12+0.000 01 <0.2 0.01 0.03 0.000 2 0.02
Fe I Source AHWFFE This study WM/ T2-2004 Z=4 2007 Z=4E 2007 B HIE,2012 GB15199-1994

GB13106-1991
GB2762-2012

x5 TERFARRXPESREMNEBEEESNE

Table 5 Potential ecological risk of heavy metals in soil and fruit of Siraitia grosvenorii

AW
R F5 %

EERILE it il B it A % R Combrehensive
Heavy metal As Cu Zn Pb Cd Cr Hg pIene
ecological
risk index (RI)
+ 1 Soil 2.83 3.90 1.13 4.36 42.05 0.86 50.16 105.29
(0~10 cm)
+ 3 Soil 1.49 2.72 0.41 2.69 15.89 0.52 15.24 38.96
(10~20 c¢m)
B RS 0.000 19 0.059 16  0.021 17 0.000 42 0.054 79 0.000 00  0.076 19 0.211 93

Fruit of Siraitia grosvenorii

4 k5

T e 10 X5 R 2 R SR ] -3 (0 ~ 10
em) AR B B A S EAT T S ERA
AR ARk B TSR (1) B i T, 5 ik #
TSR 1.1 A% B R A B 5 A FH b+ S8 077 16
EFRIE, R B RAK T AP (1993 ) P22 AU RE AL 3B X
Al HE TR &, 3X 0] AR5 RIS XU i T8 oK
(Y5 YL, AR BT RIR I X, 3R 2 F5 Y 6,

ARHFGE X R S 7 A E 4 Y g
I FAR e b & TS Y B, B B R B
TRAE AL ) LT B 18 BRS04 e AR A
FRAEL, 8 AL I T B R An o, SO EAR 1Y 2.73%

M 2.2% 33 5% HE (2012) 76 Ik B TF R 1 Ao
SRR, SRE DL DR 327 X K AR
B2 DOR IR SE 4 @ % i (223, 2007 ) AH HL AR
B IS T B S DU SR S A R A H AR R
KA K R B R T 48 & =19 1/1000,
1/20.1/1000 ,1,/2000 1 1/100; % B 5% v i) 2 X
FORLHEGEM W AR T 'Y 2N e
FHAG P 2 AT bR i ( WM/ T2-2004 ), 1 K b i
/Y 1/10000,1/100,3/10000 ,1/2500 F13,/2500,
FH G TE B, AF 5% X3 PN 7 1 %0 DR A £ | B
R IZ DX B AT A R e B DR 77l R 2 A
HIATATIY

2R LT IR, B BB L X 8 7Y 2 IR R 5 8 A
DR R bl - 9 T G I T [ AR
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B> RS >4 >0 > 4% > 8, e i e e 1l X LR 2
PRI 55 I8 s 25 SR SR 55 v o 4 T 1) A 28 XU AR
By ab TR X BS  2, 7 B 4 T 1 A 2 XU I
R RS S B S EESHY ST S48, JL A TR A B K
B, ARG AZG R L B, BT e i B B
Baz LU 1 5 A R ) i ) 3% AT L X DU AT AR S
5 e J 1) o €2 7 M SR R AR FRAE )
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A o T 7 B ARG B
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