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B RPRAER ARG AR R S 3 RSB A FHEAT 20 om 2 3R (As ) S8R . 55 1 FiCh BT B AR M, 55 2 Fioly 20 4R
HERfH, 55 3 Bl S0 AEFEMHE, 46 As SEIHIN 16.29.14.90 14.04 mg-kg™, 3 Fh 13 As S REATITCA E A MARHE(2S mg-
kg™ ) FER B HFRIE(20 mg-kg™) o ZAEBHFI I VAT 1 AR FH22J2 -3 As BB o EIVEE T K thoR Rz th As AR 7= ipfli R 22
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Wolfberry Quality Assessment and Environmental Risks Prediction by the Effects of Arsenic Dynamic in Soil
XIAO Ming'?, YANG Wen—jun?, SUN Xiao—feng?*, LU Xin'

(1.Agricultural College of Shihezi University, Shihezi 832003, China; 2.Qinghai Academy of Agricultural and Forestry Science, Xining
810016, China)

Abstract: The topsoil arsenic of three wolfberry farmland in the Nuomuhong Farm located in the Qaidam Basin, western China,was detected
in this study. The first farmland was an original land, which had never been farmed, the second one was a farmland which had been farmed for
20 years and the third one was a farmland which had been farmed for 50 years. The arsenic contents of those three farmlands were 16.29, 14.90
mg ke and 14.04 mg-kg™, respectively. All of them were up to meet the Pollution—Free Food (25 mg-kg™) and the Green Food (20 mg-kg™)
standards. Farming for many years did not cause the accumulation of farmland topsoil arsenic. Irrigation water was found to be free of arsenic.
Fifteen kinds of pesticides, fungicides, herbicides and plant hormones contributed 4 513.59 mg+hm™ of arsenic to the soil per year. Seven
kinds of fertilizer contributed 258 015.24 mg+hm™ of arsenic to the soil per year. Fertilization was thus a major source of arsenic pollution in
the soil, the most serious source of pollution was DAP(50% ), followed by compound fertilizer, chicken manure and organic fertilizer. Total
4 380 mg+hm™ arsenic was output with crops per year. In the experiments of field irrigation simulation and dripping wet the soil, there were
245 230.65 mg+-hm™ arsenic output from 20 ¢cm topsoil by irrigation dripping per year, but the same amount of arsenic were input topsoil with
fertilizers and pesticides per year. Farmland topsoil arsenic was an input—output homeostasis state. The arsenic that output from the soil en—
tered and accumulated in water system with irrigation water, ultimately affected the sustainable development of agriculture in the region.
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2 J5 (US Environmental Protection Agency, USEPA )
B As FN R IR ERIT R, FRERZ As
hEEH BT EAE R Z—, As {5 YL IR B E
T ETRZ 407 N7 PR AR b 42,

A7 As T LGHE AL AERHIEA 1231, AT
DIBEK MR BT R AOK RS, i BUKBRIR TS
e PEBESZ I T MR K As ITRS A AT
FEIA 244 b2 SR O R 58 R, [m] e
SRS As BT, Holly A. Michael ™™g 7] A
WFFER LR E RS 7R VLRI e -3 4
X, SRR I S 2 AR AT LUK Sl A2 S v
FRERAT X As BOZIOR B2 As WRIE S 7E T R HLIX,
U4 R pH (K IREE S5 2o L k13 by e Ak
Py e As, TR As, FF4i5 HEX 2 Bl S0 7E
— SRR M X HL A R A 2 o F S T X
BV R T R K As (IR A IR
FEHINIRE], fET R, W AR Y
As, BRI EBK B3 M KA Th A%, As BYERS 25
T it 5 T T /KR LT K B AR FETITIE A LT K RS, i
LR K As FOFRE . T As (ML T KR I, 1IE =
IS BURT AR AR 5 B DT A A R M R

SR AR GIAACRIRE AR AL 2 77 ho?, 23R
A HUAAC R S Ry ) S G s 4R R R
HIRC IR X — s DA™l A AT RS 2 Ji , Y b BURT
Sl TR RGO A PR H I B AR, 7RI —
HFRESRT , BHEIR T A e ik B 2K, DL ARG
PEF B IR, & S X — HARAYSe e 55 F . AR
sl E A Jm TR B M, JCHAAFUERE &
25 LA SHE I T K#E As EALON RS RG T 2
EYEERRLAL, BERENHLIX As SE0A R B4R S BTt
LAV AR S FRE RS TN S AR M T 5252 A= 7 5 Wil
L yiEne S
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1.1 ARXELR

SRR 3 b b Ak T R 1 i, S TR T A A 1)
JR A o AR IR T SRR M R TR L X, 4
123 km, 20 tE22 50 AT 4R, RS TS 1
IKHEWR T2 e AR o T AL X AR /K AT 42.7 mm,
14 pH {A7F 7.8~8.2 Z[0], J& T T 5 /% pH {HHX .
TZHLIX A3 T b R v A R | [R) kB it A
R, BTV K2 AR AR 7 0 ()
IKEARK, AEHEIK 7~8 IR, BEURE 4 500 mP-hm2,
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kR 3 Bk HAE AR 42, 3 B3 T B
S HETBE K Bé Ml , A AE [R]— Al IX., fie KA B BE g AN 3]
2km, 55 1 YO YAEHIF L, KRR LR AETT R
JitiAE BTk Z T, B AT DIE R J5 A R R 56 2 Ok
FFRFIE 2 20 44 7= H, i sk F R R 2238 53R
ik, 5 TR AR AL 245 5 3 SO T R AN
ZAEM A BRE DT 2 50 47 7 s 124 40 AR R
FEAZ 2,5 AP AE B S MBS, 5 A7 | T 4R AP AE A AT
RO
1.2 RESSH
1.2.1 FE5REE
1.2.1.1 -4k

KA B A LR ) (1) BERR AR R4 4
S8 SRE SR E M o™ B R SR TR IE ASOR AR 5 (2) RAES
i) RN w1 T W w3 G- D= 1 = AV e
b AT (3) SRAEBT T ZE G FT 30 d; (4) SRAERT T
KA HBHED L .

SR A% 3 EBURE J5 % 100 mxS0 m F (8] B gk A 7
KFE o DL BB A A PG, 3 m 2 ARYE P B HLIE 5
AL B AR E 2T (20 emx20 cmx20 em) -3
ETTIR, 5 A A 1R A TR 43 AR 1 ke
YERZ SRR AR A BIE N . BT IEFE TS
Yo FERFE FE A ORAEAIRE S b BRI AR rh L skt 5 )R
i LB #E4h 50 4F HI 2 260 mx330 m, R4 25 4~
FE A 20 4E 2 250 mx330 m, R4 26 AR AR
2B R 400 mx330 m, R4 22 MRS
1.2.1.2 HEREA

AR PEAR FHRERE K = 2RI T AR PR, 2 9 1>
T KR TH A5, & R4 500 mL /K, 4 3 HiKIBS 15T,
B R T AR i, S 3 AN KRR i s 38 3 A HLH
2 RAE 500 mL ACHHI T KRS, 2 3 AN HTR KEE S
1.2.1.3 2y JEF

VAT ARPEMAL H—4F AR 7 i fift A 25 IR RHEY
PPt PSS, BifiA: P it Bk AR A 25 IR i o 45
FEREE 3~5 N0 IRG YA /A THE OB B 4%
Ay S
1.2.1.4 ¥t 5

FAOM A T AR AECER A 5 AL NY/T 1051—
2006) R AL A7 FHAAC TR o
1.2.2 T4 JE As W ik

SRAE I AR S Pk A i e RORR R H At
FEPER A, A6 XA B AR RCT BE 4, i 100 Hif .
A SE B IR R B GEEL (ICP) 1T As 2 Al
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F A : MILESTONE f 14 %, 1CP kB A
LB TR SR KT 7 mLOE g4k ) et
R +2 mL(PE 2l ) i S AL A +2 mL(PL sl ) SRR T
TEEIRE . SR ICP 64T As RGN . FRifEY) T . 1
B EZ bR ED S bRfERT 2 R 0,051 mg- L
3 NRBER

TR A2 IERE HIRS TR As & 8 R R RE
D5 e o
1.3 HEHGEB ISR I
1.3.1 X5k RE

PRI AN As RIS

T HEAEAS SR Hh - 22 AR AR R
500 g, IRAIE) AE R+

PRIERIGRE B MERRIE PVC SR, NAE 19 em,
£ 50 em, — i AXUZHRLDE T, PVC E R , i 2b i
B
1.3.2 gzt

MERAE TS E 17 0~20 em 3 AR 148, W5
T RS S A RS, R 2R
20 cm, RS A 30 em A2 K 2 B 48
IRAA: T B A [, ISR IR 5 4 o DL HH [
WEoK 2 SRR AL R BRAE 7 IR, B2 4 500 m?+hm™
WK B SRR IR T DK 1276 kg, FHZEIRK
PEATIRIB DEVE , BRI IE K TE 2 h NS E5E . WUdE
R A IR R K, B CURURAE, Ak 7 Yk ak
TEAG 1 ASKEE B B, IR =kl As i, Rl —
PRI, RGBT H 3 A S T AT
BA3IAEL.
1.3.3 JEBK IR HER As Bt 7k BB 3w 4

MEGYVS

Q=(W,~W,)xSxZ

7=5,/S,
AP :Q hy As BEEBEK S, W, I BLDE K
Witk As Fi, W AR K & As 1, S HVE TR
KB, S, AL PE K T, S, AR K B
Z R K e

P H B AZRIBK TS , Z8IRK As PRy it
114 0 mg-kg™ o AL HIAC AR REE 7 1K,
BRR 4 500 m*-hm™, B4 HEE/K R 31 500 m*+hm™,
TR E 1.3 g-em® I, T hm? KH 20 em £)Z 1+
BRI R 2.6x10° kg,
L4 %t o HE T E

AT R A excel #HATEERS T Sl E

1.5 MRS H*®
1.5.1 M bnifE

TEMARHE A AT AR HECTE A E
SHIAT A PR AR Y (NY/T 5249—2004) B3Rk T 1y
(A 3R T AR ) (GB 15618—1995) , pH {E>7.5,
PR A 25 mg-kg™ s (SR A AR ) (NY/T 1051—
2006 ) 77 M AR ISR T 1 (Rt ™ PR B L
AR EAEY(NY/T 391—2000) , pH {E>7.5, 2 EERR{HE 20
mg-kg™ KA
1.5.2 BTG5 Yedig Bk S SO bR R IR

PLBATT G YR BT 11 As R, TEM AR
N :P=CJS; (PoRi5 YY) As B IS Y38 50, C N5
ey As 1 SC D ECHE - YMEL S, SR is G W i B bR
WE) o AR P>1, UL 3k AN AR, a4 P<1,
Ui ] LI R IR BIRRUE, P=1 il LA, SR BN 5
YRR AR, P<0.7 1Y = 3ERE 5 08 O ETTET5 U,
0.7<P<1 7& LR I 15 CER L), AR — e RS
MR SPRE RS, HEERT 1 A0 s
B bR S S AEA A, bR

2 FERE5SH

2.1 T As FESIT =AY BT ERETMH
2.1.1 +HE As St A i

ST T BT BFSE 50 4 H 25 AN .20 4 b 26
ANFER R A b 22 SRR SR IR 1 TR

xR1 TIESEEE As eERREFITER
Table 1 Statistical results and the pollution index by different

standard of As in soil

i /ME, OKME FIME bRiEE AR REY
s b kg™ kg kg™ kg %
mg-kg mg-kg mg-kg mg-kg o
50 4, 11.53 18.34 14.04 1.57 11.18
20 44 12.53 17.10 14.90 1.17 7.85
i 0 26.40 16.29 7.48 45.92
HiREAR)  — — 11.70 — —

JE A M As 43R FE 0~26.40 mg-kg™ Z[H] , 2375 X
(ARG, e ey U IR T S 226%", A8 5
$45.92%, ULBJEAE IS T HE As oA B EUEAR LA
957320 4EHL As A3 A AE 12.53~17.10 mg kg™ Z ],
IARIXEARZE , AR R 7.85%, BSHUE/IN; 50 4D
As 43R TE 11.53~18.34 mg-kg™ Z [0, 4347 X [H] AR %
A5 RE11.18% , B HUE /N, UEHT 2 Hubih 2840 2474
Fir, T As M EG T 5] 3 Bt As Bty
TREE R ¥ 2 R 5 A g,
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Figure 1 As content distribution of farmland soil

2.1.2 13 As JH BTG YR AL AR BRI

O3 ATCS FARE SR8 S bR e A, 115
BTG YRR, 3 B BRI S Y BN 1, LA
As T 5,3 Bl ™ MRS ik 2 oA FhniE . 4k
AR AR IR RS Hr 13 As AR, 0T LIE R
A M As TE 2 FPARIE T SAEAE B AR, 2 L2 AR R 1
BINFEAE As BRI (W3 2),

R2 T As BIUSREH BIRR ST

Table 2 As single pollution index and excessive rate of soil

i TS YIREL R %
TAERME  EbRE  OAFRE  Seb
50 4F 0.58 0.70 0 0
20 4F 0.60 0.75 0 0
JUAE b, 0.65 0.81 18.2 455

2.2 EBK KA BRHEFETNLTE As BT
P VAR HEARAC B AT A 250 , Al S HE e
As #Ei it AB R, INEACRLS 13 As A R2
KrFERE K As #5405, GEih il —4E A4 P ZErh K
IR AT R AR E) As %20 it AT
R 15 Fhfe2ly 7 FILEL As 8007 5 Sz ARl
FaE R AR 2 BRI AR AR As By A2,
IR AR TTEA
2.2.1 HEMKA A
Wi ARHEK TR ng- L7 SEOBCA K 2] As,
é‘%%ﬂﬂ%lﬂﬁﬁﬁ, AW SE DX HE K AN 2 As 1Y
YR (R 3),
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%3 ke As EERME(mg-kg™)

Table 3 Arsenic levels in water(mg-kg™)

- o i%éiﬁﬂﬂkL ‘ imTﬂi
el KIEME WEE RIEE
1 -0.001 4 -0.0048 -0.0034 00348  0.0362
2 0.0028 00025 -0.0003 00605 0.0577
3 0.0007 -0.0048 -0.0055 00036  0.0029
SEAE / / -0.003 1 / 0.032 7

222 ez JERRE AR
GYBTEE 4, A 22 Fhe 25 NERHR  EREET A As,
HEAT IR F 100% o 4851 vk BE B (A Wi iR — 8 (O 2
TR A A R RS 5 U I 25 mg kg
(AFEPRIE)BA 13 Fh,
GeitprfaAesy . ERHET As 9 ERT, —4F
262 528.8 mg-hm™ As Jifti A 2|4 H 1, ,\qjﬁkﬁa 573
FIBTHRRIE S T 50% , HkGE R AR A82E A HLUIE,
HARPTA A2 MR R H & 2% 2).,
23 BETEASHHERE
2.3.1 sk Ak

MEFEABERAL TR As FHF1 073 mg-kg™,2

R4 EFHERE K As REFITRERRER

Table 4 Arsenic contents in pesticides, fertilizer and using records

ezl Uk

As Erm/mg- ke Al A /kg-hm? Bl /mg-hm™

LI i 28.88 3.6 103.968
B2 T 2 - o ol o 25.74 0.675 17.375
i o bk 27.66 0.675 18.671
AN 0.52 3.6 1.872
HER 24.78 0.45 11.151
AL 27.48 22.5 618.300
A 27.24 18 490.320
] 24 - Ikl R 25.80 18 464.400
T R 27.68 15.3 423.504
IR 29.48 45 1 326.600
e 15.88 0.54 8.575
IR R 0.66 3.6 2.376
BUH B 26.18 0.675 17.672
FH 2 - P IS 25.94 225 583.650
B S TR ek 23.62 18 425.160
Py 2 e 32.34 18 582.120
RE 0.08 810 64.800
APLE 2.94 3 600 10 584.000
e 5.72 2700 15 444.000
sy 27.48 3 600 98 928.000
R — S 2.12 36 76.320
WL 4% 36.76 3 600 132 336.000
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Figure 2 Arsenic contribution rate by pesticides and fertilizers to

farmland soil in one year

B2 AP MY A E R, AT R L 6 000
kg «+hm=2 3155 ,0.73 mg +kg'x6 000 kg -hm==4 380
mg - hm ™, FEAEFEAE YR, Fe i i RS2 AR As
4380 mg+-hm>,

2.3.2 JEMEK B A5

AP FH ()R /K i S E R B, $e R 4F 7 Ik, B
W25 4500 m’-hm™ BEOKRIE, R ERE B
WK12.76 kg 3 HIMCER 3 4> 3 FALIMIEKRE, R |
R, AR S IR K 53.04.52.48
58.76 kg, V14 54.76 kg, i H /K L 91 61.3% . 3 4~k
B As Kr{E 43-51°40.0109.00128 00145 mg - kg™,
47 0.012 7 mg-kg™',

P 133 s ARk, A I SR AERE I K
i As B . DIZEIRKIGE, Z080K As Dl
&R 0 mg-ke™, Bl W,=0;W,=0.012 7 mg kg™ ; FRAEAK
HI /K 6 B S=31 500x10° kg +hm?;8,=12.76 kgx7=
89.32 kg, IiE Hi /K S,=54.76 kg, Z=61.3%.,(0=(0.012 7
mg -kg'-0)x31 500 x10° kg -hm=x61.3%=245 230.65
mg+hm™
24 TE20cm RESFRN AHEE

THEA Y 1.3 grom™ TH5,AKH 20 em RJZ I
ST 2.6x10° kg hm,

A2l MRS AR T 1-55EAs 262 528.8 mg+hm??,
AL VEY - a4 380 mg-hm™, SE AR AK M
f i 245 230.65 mg-hm™ Fr A i AR IHRATE

262 528.8 mg-hm=-(4 380 mg -hm2+245 230.65
mg-hm?)=12918.15 mg+hm™

PR L As SRR T

12918.15 mg*hm™?(2.6x10° kg*hm™)=0.005 mg- kg™

0.005 mg kg™ H 3 13 As & 14.09~16.29

mg- kg™ 19 0.03% /44, B PIIAN 20 ecm RIZ LI As
T RE— BB IR S, A TR,

3 itig

SEIR ARG AR LR 7 A R T As i
SEIEAR T IO E bR LR AR ERRE, i SR A
FHE AR B R TR As RV, SEARY
K. 20 AEFERI LA 50 AEFE R )Z 118 As
O FERFEAR T IO A F bR A sk pn RS, o
I, IR L KT SR A R R 1 As
T AE IS BRI 0~225.6% 226, AbfE— N
BETE HANY ST o AR T HA — 2 B0 i AR AR
R520 AEHURN 50 AR 3R As 5400 43 b
16+ A B MY 107.1%~146.2% 98.5%~156.8% 2
(B8], 4340 B B b DR A AR 2 e T3 50 A i An i
RN 2 e AR R b A bR, I As A3 A
T4, M A R R, B & 2R, +
58 As O RAEARAL  HX PP AR (R A FE—Fidgn i AAH
XA AR

2 Ml DX T SR I K YR A AR T T KO A A T #
As, UL BVEEAS 2 A H - 58 As i95 A2 . TEAAD
R , AR K24 263 g-hm™ E4:)E As BEAEK}
KA AR R H L3, o B e 2548547 i A 2]
1% ,99% 2 H AEBHEEHT 1, BT LAAT LUR A Z 3 it
FEAESEAR FH As 19 3222460 AR 12, i SRR IR
s YRR A RN, IR TS Ye a2 — 20,
P T e 2 S AT VD45 A b AR A Sk FHE
KRR, S As BB RAR K, 2,
B BAEA 2 245 g-hm™ As [kt -3, Fn FBE
YED™= H A% B 4y, BHAEA 24 250 g-hm™ As NFR)Z
e SRR A A Y AR R)Z 1 As
EANE—ARIA L AR B Sh SRR A A
1M1 ] DA R A A e 485 20 4 .50 AR AE R
IKBEEIG , 138 As BN, SO R JER AN 59 53
A TS o AR EE A it

BB , AR AR T B A 1l A AR A Sk
H 2 1300 As FLR (MBI AE S RS As (W
NSLEXT I o T BHAEY) ™ S R As EER /N, A
LS AR AR , T LR M X A S R G AR Ak
E—A As PTG K T APAPIRES, RE+
BRI As & i s AP FUR Ry o Bt A

AU SRR A B 1R As, HAH 250w
A AFDK RGN (EAEE R, X LA b
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DX MRS A K, 12340 DX AT R TRTRR T L b
TFE A AR ARUEE B K E A . 4THL
FER LT /K E 2RO IZH X 55— Fh eI, I8 4
i T KA EA T As S LU I BURK R e As
PR RN, dre 2 i 232t DA R W] 5252 K T

4 #ig

SRR AR B A 3 As SR SR A
TE— A, A HORMIARD As 5Ttk 22 4 AEMIAC P
MR ZHH I AERL AR 2G50, A I - HE As
AR AE— AN A~ AR X — B s A AR
&, RHEHERA As LR, AP IIHIAT As i %
4o BUBTBE, AR IE Sh I BA 1 Bl AR B Ak
MR JZ LR As R, (HBEANHIX AR RS As 1Y
FAJEL X, HAPY RO R A SR RS, 1
K FRGE As FRR . K RGEH As FRR R, K e 2k
32t DA Y AT R R R
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