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W SCHR - S AR R 23 T i, R AN XA T
KI5 M E M (Se = 0.4 mgrkg ) . EAEE G (0.4 mg/
kg>Se = 0.3 mg/kg) . 2 i (0.3 mg/kg>Se = 0.175
mgrkg ) 3 P HHE. ISR 2 Pis.
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R S E A FHE AR

BN A TIPS BT, T N XA 5
HRAHERISE, SR AP T, RITfL
J145 P TG LIRS ST X B AT
E5787

R ERIELR, HIRRTTE A B TH R A

TR BRI, M X R R AT
B, RIS H B A T 7 5
AR S BRI AR AT SHEL. U13R 2 R,

N DR FE T pH BN 6.17, ABFIEIT

RERAr IR

AL N DX A P 3+ 3 4 R IR B 5 e 1 ife L R
F A I 4 39895 G XU A 55 bR vfE ) (GB 15618—

2018 ) " LTS Y RS T (5.5<pH < 6.5 ),

FRFE SRAE A S CH , Cd 8 S0 S 2 2t
ThRfERRIGEFE, FHEATEES R od BFH
H SRS 5,

*k2 TESESEESEMIGRE (mg/kg )
bk Ph Cr Cd As Hg Cu Zn Ni
PR 33.6 54.85 0.08 10.08 0.09 22.14 57.88 22
e AL 90 150 03 40 1.8 50 200 70
SIS 4334 76.99 0.43 13.91 0.16 29.84 88.03 27.43

222 FHEESEHSHEEAITE
WX 2P RMEMERE, sHAX Cr
(1) ATASRIRFFT X A b+ 3845 o 4 i S-S 2R

B, #aaLls, 100 15, 20, 30, 50, 75,

VIR AR,

100 4F M HI4ERR,, f92IBF5E XA F 38 P
As. Hg. Cu. Zn I Ni 7 F 5 4 J@ I 1 4F 10 °F
5N 3 PR

*®3 TESEETFHHSERE kg/ (hm® - 4F)
FEHIAFERL (4 Ph Cr As Hg Cu Zn Ni
5 26.0550 45.9000 13.3200 0.7740 13.1400 58.9500 22.9500
10 13.0275 22.9500 6.6600 0.3870 6.5700 29.4750 11.4750
15 8.6850 15.3000 4.4400 0.2580 43800 19.6500 7.6500
20 6.5138 11.4750 3.3300 0.1935 3.2850 14.7375 5.7375
30 43425 7.6500 2.2200 0.1290 2.1900 9.8250 3.8250
50 2.6055 4.5900 1.3320 0.0774 13140 5.8950 2.2950
75 1.7370 3.0600 0.8880 0.0516 0.8760 3.9300 1.5300
100 1.3028 2.2950 0.6660 0.0387 0.6570 2.9475 1.1475
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HI e 3 AT, S XA I 135 rh 7 Fh i 4
7E 8 MAFEFR N B F- B A A 28 1 MR B/ NP AR IR
g Zn, Cr. Pb. Ni, As, Cu, Hg, H 7FhE &8
{14 ST 15 e 285 A 2 S i o 4 ) A PR A 15 T st/
U8/ P 240 B 2 T A R R IR B A1

R4 ITHEESETHITERE

IR, MR 2 iy s ARG FHE, s
AR (3) HAHILL 5, 10, 15, 20, 30, 50, 75,
100 4E  FE AR R, A5 BRI X 4% FH b =38 Ph
Cr. As. Hg. Cu. Zn I Ni 7 F & 43 J& ¥ 1 4F 19 °F
PIgh SRS R, S5ANER 4 o,

[kg/ (hm® - 4F )]

EHAERR (4) Pb Cr As Hg Cu Zn Ni

5 39.3199 63.8194 19.4040 1.0422 19.7677 90.3639 32.8466
10 28.7446 472714 13.4914 0.6699 15.1982 64.9856 23.1976
15 25.5244 422324 11.6909 0.5565 13.8068 57.2578 20.2594
20 24.1144 40.0262 10.9026 0.5068 13.1976 53.8743 18.9730
30 23.0164 38.3080 10.2887 0.4682 12.7231 51.2392 17.9711
50 22,5604 37.5946 10.0338 0.4521 12.5261 50.1450 17.5551
75 22,5043 37.5068 10.0024 0.4502 12,5019 50.0104 17.5039
100 22,5003 37.5005 10.0002 0.4500 12.5001 50.0007 17.5003

H 2 4 W50, 8 AMAEFR Y T 34 gl A AF 45 it
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ARt BURD i ok + 398 4 Jg 5 e S AR A A, R
AR A IABE I AT R &, HfEoh R A BRI
T %, $Ee BRI ML & R s . FAHA
X (1)(2)(4)(5) HEGBIWFI X RA S Pb,
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BTGB 2 PR BRI B A 5 A HR A X R A
18 FhEE 4 1Y TR B 2 e BRI B A 25
TR T v LA, PRI R 1 R PR
AR ITHE R FR RN 5, a5+
A A PRI T8 A 3] 32 M XA Ml i 398 2R
BRA BRI AN A E L, iE 3 s, =M XA
JH Hby i 39 4 TR PR B A R AR A HL AR S
FIi7R
23.1 A EEE I AR R A Ol

3 AES I, Pha S AERESER, LU
TREBEXEZ, SR 63.93%, I 50% K1
P S W, ma i X E 2 TE 28 e
s, 28R, MRS . PR, =B, Wil
PURPLSEE, B4 KA A & i g, i sy
A S 1, AR X R ZE e X
{14 b8 2R T 8 14 B U B D S R S R P A, Ol
2/3 B T AR A3 A 10 B A0 - 0 v X T AR AR/,
HIEB A & B /Dt , HEEAFERTE
B e R T A D

Cr AAm, MmN AEEHR, H85.93%M
AR AR IX, 14.07% A RARX, |
75 18 X 69.56% 17 78 & il £ 3, 18.52% £7 1¢
TR T R, 11.93% 17 7E A 4 5, IR
2 KRR RR A 7E0F 58 X py Je s, Horp
97.09% £7 75 & fifi e, 2.91% 1778 W 75 & i +
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x5 RNERAMERTESESENESTESREMALL (%)
AEIRE HRJE ERAS A X Tz RLIX At X A X JHARIX
P, Ph TG 13.29 4821 12.19 0.40 0.00
VTR Al 0.99 9.18 531 0.87 0.00
JE i 0.00 6.54 3.24 0.47 0.00
Cr " 0.00 59.77 13.66 0.00 0.00
VATE BT 0.00 15.91 0.41 0.00 0.00
JE TG 0.00 10.25 0.00 0.00 0.00
Cd =2} 0.00 0.01 0.53 4.72 68.16
TRAE BT 0.00 0.00 0.36 1.00 14.97
AT 0.00 0.00 0.00 0.04 10.21
As il 18.59 53.85 0.98 0.00 0.00
TRAE & T 9.74 6.56 0.03 0.00 0.00
SRl 7.04 3.21 0.00 0.00 0.00
Hg fe ] 0.34 73.08 0.00 0.00 0.00
TRAE & AT 0.78 15.55 0.00 0.00 0.00
ST 0.63 9.62 0.00 0.00 0.00
Cu =40 571 32.83 33.86 1.02 0.00
TEAE BT 5.60 8.16 2.56 0.00 0.00
ST 423 5.98 0.04 0.00 0.00
Zn (=40 0.02 70.13 3.27 0.00 0.00
TETE BT 0.00 1591 0.42 0.00 0.00
ST 0.00 10.25 0.00 0.00 0.00
Ni (=1 7.84 65.57 0.01 0.00 0.00
VEALE A 433 12.00 0.00 0.00 0.00
ST 1.96 8.29 0.00 0.00 0.00
P, 1 0.00 10.04 63.71 0.33 0.00
VETE & Al 0.00 2.67 13.62 0.00 0.00
JE i 0.00 1.48 8.63 0.00 0.00

TE: PO RIRGE AR, PO A A R

CAH 4R RmER, LI IBRIX, &
AR 9334%, HAEE M+ RZ, N
73.02%. EHR X AL X AR R B A e S X P L
ORI, HERFEZAAr e, H
AT SRS IX B R . ZRAC AR R
H AR IX R SR AR TE R . PRI, T
TR A A 0.01%, H RAFAE R+,

As A 3NHEREFR, MBRKMEPERKX,
i B AN M1 60% L) b, HLH: P 84.64% 1) T FR
fEEE G L3, AR KEARZ, dR
3537%, KERHr5F RIT M TEM IR X AR e &8, H.
52.56% [T AR B Al e rp IR X TR R/ DN,

AL AT A IR 1.01%, SAFAE B iR A w11,
TR 9 AR R XY 97.03% F1 2.97%., H RAEWTSE
X PEHBEIZEAEE . KT BRI A ErAa oA

He HAi M. IR ES5, B X4
K AR EX, HA 1.75% B Uk & 25 5
X s X H A A5 DX 2R R 0 i A D LRI
I, B EP R, SENEE
WX 44.57%, HUONRIRE, BN EA R
X 36.00%, /DAY, Rl EmARX
) 19.43%, 4 a: X 5 R FH ALY 98.25%, AT
wHAE D, FEAAEEM A, mal S
B IX M 74.38%.
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Cufi 4 MR EHFR, MR KMRETERX
FURAE R X, 235 i 4 FH L1 46.97% F1 36.46%,
HAREBAF el 4, R AR oA, S iksy
fi LRI AR XA AR . A & TR P 1Y 40 A
B mA T XA X AR IL M, 7E
3 i i A 4 b i AR EL B O AR, 43R R
36.74%, VETE B 36.94%, JEHG 27.22%., WFITIX
HAVEIREHE ., CEIR S MMA S A /NI
ey IX, H AR E g AU A
1.02%.

In f3NEREN, TEBRXIREKR, 74
), BRI 96.29%., L4 IX EH
R AT FT X PES, L 88.62% 1) i BLAFAAE
B, 11.38% BT TEVAE B il - 48 rh
R DR RO A 7 = B . P R FR VT
B, AE AN 0.02%, H RAELE R 3,

Ni 5 3 AR ER, BAHE X R &
e XM, PERXKEARANIES, BE
BRI 14.13%, {6+ rh A %2,
Hi A X 55.48% ., h A X AR, K
iy 85% LA I, H R Aefe @ il g, %
(F o il AR A A 23.63% P AR IX A, RA
T AR 5 A LA 0.01%, B R AR 5l 44

. BACREFBA RIS

iAok E, B LTS P, Cr. As. Hg.
Cu., Zn FINi 7 R4 @ ARLATP 285 X 3, 1T Cd
() 4 R4 M B AR DX o TS G A AL A 4 v 1
As HBLAB AR XN &, CAHE LA X N 3, Pb.
Cr. Hg. Cu., Zn FINi 6 FE 4 @A LIF B H X N
¥, HEAEXE Pb. As. Hg. Cu. Zn I Ni 6 fh
T4 A 1Y i A AR R A AR e B Al R e, A
HE XY 8 i 4 Y rh 4 X 3 A 7 A
T, AEAEEXMKPb, Cr. Cd. As. Cu. Zn
I Ni 7 e 4 AR e DX 3240 A 7 e il 358
AT X Ph A X 32 S A A A G
+4erh, Hax Cd A Cu WX 20 A 7 & il
g, AHBRIX K Cd B4R B IX EE AT
[y it 10
232 W IRZEG MR AR RS M/ A

BANHRXA IANERER, UIRAEEX R
F, BRERERN, BRI R, (R RX
ST, BRI, HBFSEIX ) 85% LI b, H
W1 74.12% (TR BAEAE S Al e, S XA

FEXHYPUAL AN PR LS g A oA, {H F2 200
TEZALEL . PR KVTARRI R i B, AR
FAAE N L3 BRI AN, SR XY
0.33%, HRfFAEE I LSEd, B s, 78
BB M3 2, FEBEIEE . = BHECNIAA
ARG oA

3 e

VLG8 B T 2 N XA =F 6 Y 3 B
HA K w ol i KO8 £ 350k, Hamad D -
AT AT, AR IX AT A e 85% L) NN
X, BEFEB/N, HERERE N E,
DL Cd 153 A g, XA 23 0 5 A AR 7™ il 1 22
S N, S B EE L T X AR A
WSEE . MR IFIE X R S B IR A, PR
TSYLRREE, WIS A2 e SRR I S e B 4 A
T B R, X TR X A A X DLt
Ben s, MK R, B80T
PRI R, P RPEEXER, $n A eXiE
Eo X PR 2 X R XN A 3805 o8 2N
F, GECRAIEL, k. AEYAHE R HOR K b
HHEE L3, AT DR ik 3215 Y -4
FAS IR, DT T 4 S AR AR R 1
Pefb i AR PR SR VR 0 U TT LA S Y
TSI E R Y, B R HR LR R
G087 BT SR AR A T B AR AL 2
FEAZIG Y, (4R & A R s R i b
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Study on selenium-rich soil distribution and heavy metal environmental capacity of agricultural land in Yuanzhou
district of Yichun city, Jiangxi province

YIN Ting-ting', CAI Hai-sheng', ZHANG Xue-ling’, HE Qing-gang', LIU Ying’" (1. Jiangxi Agricultural University,
Innovation Research Base of Natural Resources Utilization Technology and Management of Jiangxi Province / Key
Laboratory of Poyang Lake Ecology of Nanchang / Development Research Center of Selenium-rich Agricultural Industry,
Nanchang Jiangxi 330045; 2. Key Laboratory of National Forestry and Grassland Administration on Forest Ecosystem
Protection and Restoration of Poyang Lake Watershed, Jiangxi Agricultural University, Nanchang Jiangxi 330045;
3. Agriculture Bureau of Yichun City, Yichun Jiangxi 336099 )

Abstract: Yuanzhou district of Yichan city in Jiangxi province has abundant soil selenium resources, but due to the rapid
advancement of urbanization and industrialization, the types and quantities of soil heavy metals have increased, and the
existence of the associated relationship between soil selenium and heavy metals makes the selenium-rich soils threatened by
certain heavy metals, which restricts the development and utilization of selenium-rich agricultural products. In this study,
the contents of eight heavy metals, namely lead (Pbh), chromium (Cr), cadmium ( Cd), arsenic (As), mercury
( Hg) , copper (Cu), zinc (Zn) and nickel (Ni), were collected and detected in 162 surface soil samples in Yuanzhou
district, and the environmental capacity level and spatial distribution of selenium-rich soil in agricultural land in Yuanzhou
district were analyzed by estimating the environmental capacity of soil heavy metals and using the environmental capacity
index method and spatial interpolation method, and the heavy metal pollution status of selenium-rich soil in agricultural land
in Yuanzhou district was analyzed. The results showed that: ( 1) The entire agricultural land in Yuanzhou district could be
divided into three kinds of soils: selenium-rich, potentially selenium-rich and selenium-sufficient, accounting for 74.04%,
16.00% and 9.96% of the agricultural land in Yuanzhou district, respectively. (2) The average static annual capacity and
average dynamic annual capacity of Pb, Cr, As, Hg, Cu, Zn and Ni in 8 years were sorted the same, in order of Zn
>Cr >Pb >Ni >As >Cu >Hg, the average static and dynamic annual capacity of these seven heavy metals decreased with the
increase of the control period, and the average dynamic annual capacity of the seven heavy metals was larger than the average
static annual capacity. (3) The seven heavy metals of Pb, Cr, As, Hg, Cu, Zn and Ni in selenium-rich soil in the study
area were mainly in the medium capacity area, while Cd was mainly in the overload area. On the whole, more than 85 % of
the study area was belonged to low capacity area, and the overall capacity was low, and the soil was moderately polluted. In
order to improve the environmental capacity of soil heavy metals in the study area, reduce the degree of pollution, and ensure
the safety of selenium-rich agricultural products, different measures of soil pollution prevention and control and restoration
could be taken for different capacity areas.

Key words: selenium rich; heavy metals; environmental capacity; soil remediation; Yuanzhou district
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