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Characterization of heavy metal content in soil of dendrocalamus latiflorus and their origins in
the main production areas of Guangxi
LUAN Jie, CHEN Guidan, MO Wenxia, MENG Fanghui, LI Kun, CHEN Songwu
(Guangxi Forestry Research Institute, Guangxi Nanning 530002, China)

Abstract: Objective To investigate the content of heavy metals in dendrocalamus latiflorus and soil of origin in the
main production areas of dendrocalamus latiflorus in Guangxi, and to analyse their distribution characteristics. Methods
A total of 115 soil samples of dendrocalamus latiflorus and 115 samples of dendrocalamus latiflorus were collected in the
four main dendrocalamus latiflorus production areas of Nanning, Guilin, Liuzhou and Baise in Guangxi. As, Hg, Cd,
Mn, Ba, Ni, Cu, Cr, Pb and Ti as 10 heavy metal elements in dendrocalamus latiflorus and soil samples were analyzed.
The pollution of heavy metals in soil of origin was analyzed by the single-factor pollution index method and the Nemero
composite pollution index method, and the correlation between heavy metals in jatropha dendrocalamus latiflorus and
heavy metals in soil of origin and bioconcentration factor (BCF) was explored. Results  All heavy metals in 115 dendrocalamus
latiflorus samples did not exceed the limit values. In the soil samples from the production area, 16.5%, 3. 5%, 0. 9% and
1.7% of Cd, As, Cr and Ni respectively exceeded the risk screening values specified in the standard, while the elements
Hg, Pb and Cu did not exceed the risk screening values, and the contamination index indicated that there was no obvious
heavy metal contamination of the soil in the main production area of dendrocalamus latiflorus. The results of the correlation
analysis showed that there were various complex correlations between the contents of each heavy metal element in
dendrocalamus latiflorus and the contents of heavy metal elements in the soil of the corresponding origin. Jatropha shoots
were generally weakly enriched for heavy metals (BCF<0.05), with only Cu and Cd being relatively higher than the other
elements. Conclusion None of the heavy metal contents in dendrocalamus latiflorus exceeded the limit values, and no
obvious heavy metal contamination was seen in the soil of the origin, and there were many complex correlations between

the heavy metals in dendrocalamus latiflorus and the heavy metal contents in the soil of the origin.
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3 EZEEAEY TR GBW 10026 (FE ) & 45 5
Table 3 Determination of national standard substance

GBW 10026 (pollen)

JLE FRUEM/(mg/kg) M2 {E / (mg/kg) RSD/%
As 0.095+0.020 0.086 6.1
Hg 0.003 2+0.001 3 0.002 3 3.7
Cd 0.037+0.003 0.036 4.3
Mn 22.7+0.6 22.66 3.3
Ba 2.9+0.5 2.5 5.0
Ni 0.5+0.1 0.5 3.6
Cu 8.2+0.8 7.9 52
Cr 0.51+0.009 0.49 4.1
Pbh 0.25+0.04 0.22 3.8
Ti 20+4 17 5.3
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Figure 1  Characteristics of heavy metal content in bamboo
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Table 4 Characteristic table of heavy metal content values of bamboo shoots in the main producing areas of Guangxi

E4IRILE KM/ (ng/kg) fie/ME/(mg/kg) T8/ (mg/kg) YIME/(mg/ke) AR 22/ (mg/kg) 255 2B/ % PRfERRIE/(mg/ke) BFRF /%

Cd 0.037 6 0.001 03 0.004 76 0.007 09 0.006 26 88.4 0.05 0
Hg 0.005 86 0.001 03 0.003 08 0.003 00 0.000 82 27.4 0.01 0
As 0.037 2 0.002 00 0.002 00 0.003 17 0.004 74 149.5 0.5 0
Pb 0.094 4 0.020 0 0.0200 0.029 5 0.018 2 61.6 0.1 0
Cr 0.306 0.050 0 0.050 0 0.062 2 0.037 4 60.1 0.5 0
Cu 15.6 0.462 0.953 1.19 1.44 121.5 — —
Ni 1.32 0.200 0.200 0.225 0.118 52.4 — —
Ti 0.677 0.020 0 0.238 0.244 0.130 53.4 — —
Mn 27.1 0.591 3.02 3.95 3.77 95.2 — —
Ba 3.36 0.047 6 0.434 0.658 0.626 95.1 — —
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Figure 2 Characteristics of heavy metal content in soil of bamboo shoot production areas in the main production areas of Guangxi
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Figure 3 Characteristics of heavy metal content in soil of bamboo shoot production areas in the main production areas

(P<0.01).
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Figure 4 Single and combined pollution indices of different
heavy metals in soils of bamboo shoot production areas in the
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HERH

=
=]

AT ARG B AR TR SR B e
FARUERR A ZOR PG B M 22K 70 4 K
A3 77 XA 7 R b, Cd L As  Cr A Ni DGR A7
FE— E P KRS BB AR A 0, X AT RE 578 H AR A
VS b, T BN 4 S Y SR (A e e A G LB RTREAZ AR
DA 2R 5% W) 5 i G Al 7 4 R T 3 B R R AU O 2
A B R A T AT R Y

BCF 2 B4 R W, AN [a] 32 7= KRR AT 94 vh 4
J& R RBAAE W] 22 5 RRAT X A AR
fiE 71 3% i 45 55 (BCF<0. 05) , {¥ Cu.Cd A%} 55 F H
fh ot 3 o A OG5 R R R AT 58 rh o) 4 JE T
F (40 As.Ba) 5 - HE b M R 70 K 1 % i A OG
T Mo As 5T Mn As fA7E B35 I
FHIE K FR, I 3 b X 2L S0 R Y & & 0T BB X IRRAT
Fh 4R r B BB B, R )+
o Mn Fl As (95 s BEAT RS ISR AT BE— 20 i R 2

0.120
0.110
0.100
0.090
0.080
0.070

-
1

0.040
0.035
0.030
0.025
0.020
0.015
0.010

0.005

\\

O v (e e [ ]ee

| Oy

II -
-

hdﬂ/

A\

-~
0.000
0.000 2

0

Cd Hg

Pb Ce Cu Ni Ti Mn Ba
EHEJRITE
TP G EICLR B ERE

Figure 5 Enrichment coefficients of metal elements in bamboo shoots
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Table 6  Pearson correlation coefficients between heavy metal elements in bamboo shoots and heavy metal elements in soil

TR LRI

Cd Hg As Pb Cr Cu Ni Ti Mn Ba
cd 0.163 0.097 0.055 -0.228" 0.108 -0.031 0.046 -0.001 -0.02 0.278"
Hg 0.230" 0.109 0.306" -0.188" 0.206" -0.085 -0.007 0.114 0.093 0.3617"
As 0.169 0.295™ 0.238" -0.247" -0.016 0.072 0.009 0.259" 0.066 0.153
Pb 0.353™ 0.192" 0.165 -0.188" -0.05 -0.024 -0.031 0.084 0.063 0.509™
Cr 0.061 -0.056 -0.045 -0.034 0.036 -0.108 -0.027 -0.122 0.11 0.072
Cu 0.079 0.17 -0.011 -0.05 0.078 0.038 0 0.009 0.009 0.13
Ni 0.1 0.17 -0.026 -0.018 0.135 -0.012 0.103 -0.063 0.2627" 0.122
Ti -0.051 0.008 -0.063 0.137 0.119 -0.014 0 -0.026 -0.029 -0.107
Mn 0.039 0.072 -0.072 -0.111 0.412™ 0.005 0.135 0.063 0.149 0.126
Ba 0.328™ 0.196" 0.08 -0.154 0.04 -0.027 -0.021 0.079 -0.049 0.677"

¥ P<0.01;"P<0.05
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