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Analysis on Cu and Zn Concentrations in Agricultural Soils of Ili District, Xinjiang Autonomous Region, China
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Abstract: The aim of this work is mainly to investigate the contents of copper (Cu) and zinc (Zn) in agricultural soils to provide basic infor—
mation for the establishment of green and organic production base in Ili District, Xinjiang Autonomous Region. 600 topsoil samples of the a—
gricultural land were collected from eight counties of 1li District, and the contents of Cu and Zn were determined by AAS after microwave di—
gestion. The statistics analysis showed that the mean contents of Cu and Zn in the agricultural soils of Ili District were 28.68 mg kg™ and
83.17 mg-kg™, respectively. The concentrations of Cu in the agricultural soils of Tli District ranged from 11.07 mg-kg™ to 59.90 mg-kg™, 85%
of which ranged from 20 mg-kg™ to 40 mg-kg™; and the concentrations of Zn in the agricultural soils of Tli District ranged from 39.58 mg-kg™
to 160.40 mg-kg™, 90% of which ranged from 60 mg-kg™ to 110 mg-kg™. Furthermore, compared the Cu and Zn contents of the tested soils
among the eight counties, Cu contents in Tekes County were higher than other counties, while Zn contents showed little difference. The con—
tents of Cu and Zn in the tested soils were all below the threshold values that were established in the national environmental quality standard

for soils (secondary standards, GB 15618—1995 ), but about 7% and 21% were higher than the Cu and Zn background values of soil in Ili

District, respectively. Furthermore, the concentrations of Cu and Zn in soils of Ili District accord with the environmental requirements for or—
ganic and green production base regulated by national standard of organic products (GB/T 19630—2011) and industrial standard of green

food (NY/T 391—2013).
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Figure 1 Distribution of the sampling sites in Ili District, Xinjiang
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Table 1 Standards for evaluating soil element contents in

agricultural soils (mg-kg™)
AL S by S0 LT i ML bR

g (GB 15618—2011) (NY/T 391—2013)
pH<6.5 6.5<pH<75 pH>7.5 pH<6.5 6.5<pH<7.5 pH>7.5

Cu 50 100 100 50 60 60

Zn 200 250 300 — — —

2 #ZREW®R

2.1 BEIN L1E Cu F0 Zn S 2T

B 4 Cu A1 Zn S REGS AT LA 2. th
2 FTLIE B AL R Y Cu Zn 5 RV )
519 11.07~59.90 mg-kg! F1 39.58~160.40 mg-kg™, F-
P45 K 28.68 mg kg™ 1 83.17 mg-kg™'. 53 1

FIPEMBRIER L, BT A RAE 58 Cu A1 Zn 5 ESIFF &
B EAAHLE SRSk SO P IR R BR . TR
SR AL A E Tkl B, A B KAgTs 4y
I, 2 S KB AT G [ AR N Y BT A
ey AL WAR T 2 E AR ESL Rt R
FER) A3 M 25 T e IF 12 X - 3 Cu Ml Zn i
WA B AR RIS A BR AR

A2 5IATEZ 20 tad 80 A HriE 11 Cu.,
In LR B SEAM ", L3RR CuZn B9
A FEEIN, A3 BB T 7% 21%., A8 S R KR
FWRFE AR R AR B — G, BR e — R B
WL 52 AR RE I R, AR S RBCKE (55 2)Cu
JCR AR ZB0 Zn 5, 158 30.07%,7Zn H 19.71%,
DL Bt R B e N & s sgm T, AL - e
Cu Fll Zn © A7 48— R EE 1) SRR, (HI2 15 e XUBS AH
XTI

ALY 4 1 3Erh Cu Zn 21 A B580o0 A [ T
K 2, 413 Cu.Zn & & Sigmaplot EREI UL 3.
HE 2 & 3 ATLUE ), B AL 3 i Cu Zn
B SR SO A S I AR R R .
Cu W& YA 85%MEAE 53 A 7E 20~40 mg kg™ Z
(8] ; [R]Ef 3 Y Zn F A 90%43 41 7E 60~110 mg-
kg™ Z [A],
22 REN SN ETESEHIE

AN 8 A H -4 CuZn SRS W3
3HFE 4. AN 8 AN B A AR IR AR AR M
FEBAEHA 25 B BRI 2 A A R R 1%

%2 FAERMN LI Cu F1 Zn FELIT T (mg-kg™)

Table 2 Statistical analysis of Cu and Zn contents in the agricultural soils of Ili District (mg-kg™)

JLE EEIME AREE R R ARRER/% BAME EBKRME 10%E 25%E 50%fH  T5%(E 90%{H
CulE(E  28.68 8.62 1.41 3.36 30.07 11.07 59.90 19.92 23.54 27.30 32.93 39.58
Cu i¥5{E" 267 — — — — 6.4 784 14.5 19.9 25.5 32.7 39.0
ZnEM 83.17 16.39 0.50 1.09 19.71 39.58 160.40 63.25 72.23 82.23 94.75 105.72
Zn I EE"  68.80 — — — — 21.5 1535 37.9 55.0 66.9 80.4 91.7
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Figure 2 Statistics of Cu and Zn contents in the agricultural soils of Ili District
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Figure 3 Distribution of Cu and Zn contents in the

agricultural soils of Ili District
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Table 3 Statistical analysis of Cu content in the agricultural soils of eight counties (mg-kg™)

HOEARD P bRl W Vs REK /% RME O BRI 10%E 25%fH  S0%fH  T5%H  90%{4
#2E.(90)  31.28 4.94 -0.46 1.21 15.78 13.18 4281 2523 2945 3288 3297 3740
BIR(50) 2345 434 -0.16 0.69 18.52 1215 2841 1690 2310 2261 26.19  29.80
BE(50)  38.57 5.16 033  0.0029 13.39 2813 5072 3228 3519 3740 4178 4514
B37(100)  27.33 4.61 3.59 24.25 16.85 19.75 3731 2235 2608 2634 2935  30.85

JEhFE(119)  26.80 10.16 2.14 6.08 37.91 11.07 5990 1699 2226 2452 3006  37.65
PLEA(112)  24.43 6.27 1.93 9.70 25.67 13.44 5930 1693 2068 2513 2730  29.17
WFR(53)  27.11 5.36 0.42 0.73 19.76 11.88 4014 2202 2408 258l 2929 3339

Hali(26)  46.64 9.90 -042  -0.67 21.22 23.14 5977 3239 3954 4593 5578 5823

x4 FEN 8 BTIE 0 FESZKITR(mg-kg™)
Table 4 Statistical analysis of Zn content in the agricultural soils of eight counties (mg-kg™)

BOHARD) FHOE el Wi WeRE BRFEK/% RME RKME 10%E 25%H 50%fH 75%fH  90%fH
#CE(90) 7771 16.65 0.24 0.12 21.43 3958 11738 57.04  63.25 71.88 84.63  100.80
EW(50) 8264 2037 0.77 1.50 24.65 4420 14440 5622  69.09 7566 9351  108.13
FE(50)  88.26 1499  -1.03 1.99 16.99 4763 11872  53.18 83.21 89.00 9674 10559
F57(100)  92.73 17.60 0.74 1.54 18.98 5480 16040  71.77 77.40 89.13 10236  113.62

JEE(119)  82.43 12.91 0.41 -0.53 15.66 5838 11415  66.55 73.09 7947  91.85  101.87

PEE(112) 7778 12.45 0.48 1.39 16.00 4930 12385  60.85 69.78 7760  83.86  91.83
WFR(53) 8497 14.98 031  -0.089 17.63 4892 12659 6720 7423 79.21 97.44  100.20

FErii(26)  79.04 18.71 0.69 -0.23 23.67 5376  122.60  55.36 63.99 69.72 86.72 97.72




RUFBFERSMEFR-F 3255 1 #

75 180
-
60 150 F
b4 2
g4t . o120
o =
L]
<;U 30 & 90
15 o X 60 -
S — 30
CX HC XY YN NIK GL 7S TKS CX HC XY YN NILK GL 7S TKS
H H

CX: L HC BBl XY B YN AP NLK : Je 52 ; GL: L FY 5 ZS - 95 s TKS 4% 7
B4 FEMN8ANELE CuZn FESNHRER

Figure 4 Distribution of Cu and Zn contents in the agricultural soils of eight counties
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Figure 5 Spatial distribution of Cu content in the agricultural soils of Ili District

Zn & ir/mg kg™

7Zn content
[ 140.00~60.00
[ 160.01~70.00

70.01~78.00
1 78.01~81.00
[ 81.01~87.00
B 87.01~98.00
B 95.01~120.00
I 120.01~160.00

6 FEMNLEZn FEZESHIBER

Figure 6 Spatial distribution of Zn content in the agricultural soils of Ili District
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