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AT A AR L R R E, &
82 KA e A R B B R e A T4 100 em x 100
em x 150 em BIREST , MR F 8 5 om EZERFIE
BEREEA L kg, REERE N 120 cmo FER TR TAE
ERFMBRKFFERELRETR. FHREEAN
BERRT, MBS L ERGEE 200 B, R
4gBER RAERR, R, AWM RSN, T30
tELT L ERER FAREE S, RS Z AR A=
9 PW2403 B X - RAY %OLRE, WER R T &
E4RMWAEY., RAEBXGELESHYR
GSS -1 71 GSD - 12t R Rl Bt AT R B, &
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© 2.1 TEPEEERARNSS
SRERER(RLD), KSR As BB
FEA5H98.2~15.7 mg/kg 71 8 ~ 10.8 mg/kg, ¥
AHE, KL EERE A FHSEHETREE
Rt + 3, 7E 20 ~ 40 om KB AUR b As F
BEBH KB BKEGHN 10.8 7 9.9 mg/kg),
40 cm UITHEEMBEBZS R, AW+ HEAA Cr
SRR 85.8~149.1 my/kg, K Cr B E R
89.5~217.1 mg/kgo P& T AR b, KA 3 F0 R B 3t

CPHERMBREYHAERZ(0~20cm), H

K +BEZE W EHTERYF TR X
W SRS Cu MEREER 47.7~135.3 mg/kg
#151~79.3 mg/kg, TE0~20 cm B H R EHEK,20
cm P4 T (20 ~ 40,40 ~ 60,60 ~ 80 cm) £ {8 % #i W/,
20~120 cm ZEXEH K, Kt LRI E Pb &
BEER 33.3~53 mg/kg, KB Pb FER33.5~
61.3 mg/kg,7E 0 ~ 80 cm AHfidh Pb E £ L EHFY
SEHNTRETRHAHE LR, 80 ~ 120 cm [
HR. W& PbFHEEAERE(0~20.20~40 cm)

EHEBA, M40 em UFTHE/ARK, KI5 K
#HiHh Zn S B K 73.6 ~ 126.9 mg/kg #177.9~305.3
mg/kg, K Zn % 2 P B KV & & (275 mg/kg)
LA TR H (123.8 mg/kg), 7 0 ~ 60 cm K i #b
InfEE T 2(0~20,20 ~40.40 ~ 60 cm) FH H B
NTFRBHE TR ,60~120 cm MAHK ., W& Pb#Y
FPHERERE(0~20.20~40 cm) EEB K, K
Wi+ EHE NS EEER 28.8~31.7 mg/kg, K
BhHh Ni & 22 28.4~34.9 mg/kg, FE(0~20.20 ~
40 cm) KW Ni £ & B/ TR H,40 ~ 120
em AR o
2.2 THRPESRLENIR

ERDE A F L2 M B+
PELRABEERYE , HEERE(0~20.20~40
m)EELEFHEEZE(R DEKR, M40 em LUF
FELHEEEHBRH T, ATEFERBRTK
MumEsn+ EHEPEESBRTENTIRSRE
fEFARMBMEHBERARLBELRELRF
BEBWMEK) (R 2)RBTFHN, KBUERTH
=Z¥:K<0.60, KM ESBRIAIBRRARR
FR#H;0.60< K<0.90, BIKHIESETRT
BEETREM; K=0.9 B AHMEHLES
BRENIBEEAMEY,

£0~20cm TE AW IR B LENTE
EEEZEFMAFATLERARAFB, L2 ER:Zn
(K=0.45) <Ph(K=0.65) < Cr( K =0.67) < Cu(K
=0.77) <Ni(K=0.91) < As(K=1.03), EHEO
~20em T ERHMAN BT E IR EBRKATT
AR In, HX Zn WEHEESBIE ;% Pb.Cu M Cr
ST ETBEENKZ, KB Pb.Cu M Cr ETR
TREEH KT RE#; K Ni HEBERENS
FhR#H; T As WEBATE, BELERER
BhN,ZE20~40 em £ K BRI KHY ESR
BEREENEE L BRER M TR, TEELE
HE LB HR:Zn(K=0.58) <Cr(K =0.78) < Pb(K
=0.82) <Cu(K=0.87) <Ni(K=0.95) < As(K =
1.09), RUEZ LR SH AL RNBLIBRER
KB TERIBE Zn, WA Pb.Cu Ml Cr Z T ¥, Kl
WEEHEHTIBEER,H KEE0.78 UL, XN
KA R T B EERNEEZRS B/, 740
~ 120 cm, K ZEA KT 0.9, 15 8 KW b f R #F s 7T
BEEXEAY,FTERRHENBRET R,
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Table 1 The contents of soil heavy metals in the greenhouse land and the cultivated land in Xi'an
— 0~20cm 20 ~ 40 cm 40 ~ 60 cm 60 ~ 80 cm 80~ 120 cm
ok LR (H46) (1) (18) (1) (1)
use (Mean) (Mean) (Mean) (Mean) (Mean)
K 9.1~9.8 8.9~15.7 9~9.5 8.5~9.5 8.2~9.6
Greenhouse land (9.4) (10.8) 9.2) 9.1) (9.0)
As B 8.2~10.5 9.1~10.8 8.5~9.6 8~9.1 8.3~9.6
Cultivated land 9.1) 9.9) (8.9) (8.6) (8.8)
#{H * Difference 0.3 0.9 0.3 0.5 0.2
K 106.9~ 116.3 90.4~127.9 89 ~121.9 91.4~119.9 85.8~149.1
Greenhouse land (109.9) (100.9) (102.5) (105.7) (104.1)
Cr V3.3 154.5~175.4 98 ~ 140.6 108.7~172.5 95.5~132.8 89.5~217.1
Cultivated land (163.0) (129.9) (121.7) (115.2) (114.0)
#{H Difference -53.1 -29 -19.2 -9.5 -9.9
K 53.3~56.9 49.4~56.8 49.3~91.7 47.7~55.4 49.5~135.3
Greenhouse land (55.2) (52.8) (60.9) (50.6) (73.4)
Cu KB 63.5~79.3 51~76.8 51.7~59.2 53.3~59 56.4~63.4
Cultivated land (71.9) (60.5) (53.9) (56.5) (60.9)
#{H Difference -16.7 -17.7 -7 -5.9 12.5
K i 36.6~40.4 34.8~38.4 33.3~53 34~44.9 34.1~47.4
Greenhouse land (38.2) (36.6) (39.2) (37.3) (41.0)
Pb 3. 55.1~61.3 38.6~56.2 33.5~44.5 38.8~50.9 38.5~42.7
Cultivated land (58.7) (44.7) (39.2) (42.2) (40.7)
#1{H Difference -20.5 -8.1 0 -4.9 0.3
P} 121.1~126.9 83.7~113.8 79~83.1 74.3~77.7 73.6~71.9
Greenhouse land (123.8) (94.3) (81.2) (76.3) (77.5)
Zn g 3. 245.1~305.3 85.8~282.5 78.1~82.3 80.5~82.7 77.9~81.5
Cultivated land (215) (161.2) (80.8) (82) (19.5)
218 Difference -151.2 -66.9 0.4 ~-5.7 -2
K 28.9~31 28.8~31.6 29.9~31.7 30.9~31.7 30.1~31.3
Greenhouse land (30.2) (30) (30.8) (31.4) (30.9)
Ni 33! 30.9~34.9 28.9~34.4 29.7~30.2 29.8 ~ 31 28.4~30.9
Cultivated land (33.2) (31.6) (30.0) (30.3) (30.2)
2{H Difference -3 -1.6 0.8 1.1 0.7
xR L RT R HE SRSV IENEME.
Note: The difference of soil heavy metals’ mean value between the greenhouse land and the cultivated land.
K2 AN AHMERLIEIMEER EFHSRNLILME(K)
Table 2 K value in heavy metals elements from the greenhouse land and the cultivated land in different horizon
FTH Elements 0~20 cm 20 ~ 40 em 40 ~ 60 cm 60 ~ 80 cm 80 ~ 120 cm
As 1.03 1.09 1.03 1.05 1.02
Cr 0.67 0.78 0.84 0.92 0.91
Cu 0.77 0.87 1.13 0.9 1.21
Pb 0.65 0.82 1.00 0.88 1.01
Zn 0.45 0.58 1.01 0.93 0.98
Ni 0.91 0.95 1.03 1.04 1.02

HK=AMBIRELRAR i FHZR/ RBBWESR K i FHIR,
Note: K = The heavy metals’ mean value of i el from the greent s0il/The heavy metals’ mean value of i element from the cultivated soil.
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T EEEHR L ERE  HARETR—H,
FEHEIEZMNELH MBI, XEARH L3
BELBAAMERNZABFIHARAFRZ 2
B, ARHHMEL, BEAWEEANTFLEREZEQ
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ELRABEEFLE, MEBIEYHFTFRER
BAXEEFAERASEATHES B NEEE
TEE P,

A8 KA, BEXME 8 SH1E
BANEAEEHYRKEEEL RN -~ LEE
(B4R (2 M 8 VR H ) B IR = B T
REFRHRE, BBAR=FBHEAALTYE,N
TMESHEYEEMKRESRBEHEY R EMRE
Ry (NE S BOUMZEETRED P, 4
KEBBEYEAEHESRBAARBHETEEREH
+i EHTRETREYRKHRESREFHAH,
RETHHLEROEER, HIMRERBEKE
ER.EBEXAHEARSRAER—FTHEYN
AYEHBERTFRM, AL EPRBRNE
EREFRBETRMGB, MZBEEAHLEHREYE
BRTASMBER L, WL EHEDX HRE
RIRABERE A, BiERED Y mEZ L8R
HZEWO~40cm) BEAHMIRELBRIEHALK
TR,

RN ERA, SR AL, BT R LR
REEEBRAERIBEN BEF-NAEE N
TEFIBEENELREBA T ALHEETEES
DERY—HEXP  SHALBRELRMAERFAN
REE MESEELRELEVEFAANESR
EER EMALRE, ANELEERXEHRE

FHEERSHEEMERRERENESAEX R
H SR > 2B > TURKEM, FHRATRE KW
TEAERE AR BEERLENLERNERF
HXEREEHBRAMXAAXRESRBRIIEN
ZEEGHRE ARBENERERA.
4 # i

AR BRBEEANEZIAARBELGE,
Hl AR URE R L EOBE REET
EBEXFENER, LRI FER ¥ B REKOT
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E AEMBEAMTEEARSEMS, XEEEFEX
GRIEMNEEAAEFEEMNEIREL BRE
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SRBWAEEY, 5E+ WERHE MR AHEXE
FIVR AL G F: 5 € Y L

AXER:EF—ELBELRARNBX B
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e - WEVEPN I ES-T £ SN NI = L
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Rl A4 04 BE A8 A AR 2 K6 U BU BIA
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5, 48 83 25 ( Preris vitata L) X As/®) KB R K
( Sedum alfredii H) X} Zn(m]\jtﬁ(Solanum nigrum L)
5t Cd'2) ., & % % ( Calendula officinalis L) F1 KAl #£
(Impatiens Balsam ina L)%% Cd-Pb ESTTLRHH
BEAHBRBEUENRESHED ., ZE5—EH
RUBK BEEREAM, AREZHEFARFUAR
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Study on spatial difference of safety threshold of agricultural
water resources in Shaanxi Province

MA Juan-xia, XIAO Ling, GUAN Shuai-peng, WU Shu-dong, CHENG Dong-ge, ZHANG Jun
( College of Tourism and Envir I Sci , Sh i Normal University, Xi’ an, Shaanxi 710062, China)

Abstract: On condition that food security is guaranteed in all cities of Shaanxi Province, this paper discusses the
minimum standard of water resources needed for agricultural production in these cities. Rice, wheat, maize, bean and
the consumption of meet, egg and milk are the main objects of study. The total volume of grain for these cities across the
province can be got when the province’s annual average consumption per person is provided. The volume of water for irri-
gation can be calculated in which the minimum value is safety threshold. The results showed that Shaanxi’s agricultural
water resources are not safe. By using GIS to analyze the safety threshold of agricultural water resources and the total wa-
ter resource volume in each city within the province, this paper draws a conclusion that water resources in southern
Shaanxi and Yulin city are safe, and the ratio is one, while the water resources of other cities are scarce, and situations
in Tongchuan, Weinan and Baoji in Guanzhong area are the most serious, where the ratio is much larger than one and the
local water resources are far from enough to meet the needs of safety of agricultural production.

Keywords: water resources; safety threshold; crops’ water requirements; food security; Shaanxi Province
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Comparative research on transport of soil heavy metals between
field and greenhouse in Xi’an area, China

LI Bin, LIU Bo, FANG Lan, SUN Ji, PANG Jiang-li
( College of Tourism and Envir tal Science , Sh i Normal University, Xi’ an, Shaanxi 710062, China)

Abstract: The contents of soil heavy metal in Xi’ an area were investigated. The typical cultivated field soil profile
and the typical greenhouse soil profile were chosen as the research objects and collected samples of soil. The total con- B
tents of As, Cr, Cu, Pb, Zn and Ni in soil samples collected from the area were analyzed. The results shown that the
contents of Cr, Cu, Pb, Zn and Ni in the profile of field cultivated soil in 0 ~ 20 cm was were higher than that of in the
greenhouse soil, over 53.1, 16.7, 20.5, 151.2 and 3 mg/kg respectively. The greenhouse were more beneficial the
heavy metals’ transfer in horizon. It is obvious that the migration conversion degree to the soil heavy metals such as Zn,
Cr, Cu and Pb. This paper reckons putting forward to develop the greenhouse flowers cultivation to control soil heavy
metals pollution maybe is a profitable way for sustainable development of agriculture in the future.

Keywords: sewage irrigation; cultivated land; greenhouse soil; heavy metal; Xi’an



