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AR, Ktk Jp 4Bt F.pH E N 8.16,

FAHASEN1.5486% , kRSB R 5.64%. W
BTRHEN 8.1 cmol/kg, —HEHEMTEHER
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4 %1%:Cd #0.118 mg/kg, Pb 921.8 mg/kg, Zn
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1.2 # %
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Table 1  Design of concentrations of heavy
metals added into tested soil

4t 7 Treatments Cd Pb Zn
1(CK) 0.00 0 0
2 0.35 75 50
3 0.75 150 100
4 1.25 230 180
5 1.80 320 300
6 2.50 450 450
7 3.50 700 600
8 5.00 1000 800
9 7.5 1350 1000

HRALERTERGT 2 mm 5, FBRE T4 1
kg ATFLE, EL)E Cd.Pb.Zn HMARL BB UM
MEBEBERXMA LR RELIBAETAIEL
HEF, IMARBEKESEKBEIYBRIFKREY
0%, FFF2d /G, BHAEN. £4K 1ABMY,
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HEITH EELRIAMELBR SR
KIERBELBEBUMZE K. ¥ THERES
BREGTIE-FEXFERPELBAETINE
e, XM Cd.Pb.Zn S BHFTHRES
o MRAWMERZA . FRXBN CAHBRKES
TP CdER SMEEM Cd BRAEX RSN
0.991.0.990, A Pb MR EB S5+ F Pb &
& SMEARIn Pb BAAE X RPN 0.986.0.986, FF 3R
WX ZIn RWEBES BT In SR JMREM Zn
BHMERL AN 0.995.0.995, X ER B E M EH
X, RUEABERFZEFET HENEN+ HEEE
—EBELREZHFLHP AP ZInWERE, &
XMEGHT,HRELE Cd.Ph.Zn WX E, KEER
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B E R A Rmp AR,

HE 1T, EENFEERBF MBI,
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TEEH T —EHSMEFIN B X X0 9 Zn Pb RIK
AHiWE ER; S EE M Zo, Po K BE 4 B K F 600
mg/kg-1 000 mg/ ket , 38/t A Zn . Pb & B 0
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Fig. 1 Relationship between contents of heavy metals in celery and amounts of heavy metals added to the soil

e AL EELBRENR KT Zn. P M
B, AR & Zn P SR B SHM, WHEEIIR
wincd BAHMIN, AR CA—BEXANAR
BECUTEHT CdHEMKRE /D, BRAEHMHE R
WEEBHBEYE, HXSGWERB:FE3 cd i
B ES TP Cd TR SMNERM Cd BIYHEXR
¥or 51 0.945.0.957; AKX Zn R E S +
BP InWESBINEEM I BENHEXERN
0.848.0.848, HARX RHAB KRB TR EEKFE. A
¥kt Pb R ES L ES Pb AR SMERM P
X RS H0.514.0.485, BB FEEH X Pb &
WL, P EFEEAREEH. HE 1a.b A
PIFEH 7 Cd.PbZon EETFERFMHT, LiL R IKEK
EARBEE,  FXERNCA.Pb.In SRS HHE
AR > 13,

AEBHRRPELREAERLAG T, HER
EHEYFTERARRABAETER), K5
FHCd-Pb-In HABRMNEFRRKELBHE
WL, AXH X PN Cd.Pb.Zn SRS+ WP ES
BEBRBFTELKERABLHT, BE 2,

HER2EH . LHPELE(CA.Pb.2n)FRE
FXRBESRSBRTETRMERBSH, F A
HER,PEHNF .05, EHAFRBFTESLRBES
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IRFESBRBRUEXREEF. FE1H P/
FO0.05, BAFEHRK A SLEEF A SRA
XK HBIRPINTF0.05, RHFEXBRRK Zn 5
IRF I FBEXR; B2 PEHBR/NDTF0.05,
8 P1.P2.P3HKTF 0.05, BB AKX R Pb 5+
Wb P HAFERERXRR, #HATKERBPLHA
AEERBRKESBIREZIRETROER,

+BEPELBE(CA.Pb.Zn)EBEFEHPHNES
Reg#GExfERA, 7R S.6 TUETET
KEEAE FEARRE, RAFFZHX Pb.Zn 8
BRI ES+BEFHESRBREREXR, 5F
LBEPHRE B OREETERNEREHNS
BRAR R THEOFBERF,

F2 AERAHPESRARSIRESRIRAZ S RERH S
Table 2 Liner regressions between heavy metals content in the root/shoot of celery and the content in the soil

£ G ersion et PR P om mop
1 YCd(#8,Root) =1.437 +24.455XCd + 0.011 XPb ~ 0.054 XZn 110.152  0.976 0.000 0.041 0.861 0.393
2 YPb(# ,Root) = - 30.287 + 44.256 XCd - 0.078 XPb + 0.456 X Zn 130.598  0.987 0.000 0.304 0.775 0.126
3 YZn(18 ,Root) = - 49.524 +9.774XCd + 0.098 XPb + 1.473XZn 182.982  0.986 0.000 0.908 0.862 0.036
4 YCd(#,Shoot) =0.750 + 4.157XCd - 0.003XPb — 0.004XZn 14.152 0.831 0.007 0.335 0.909 0.867
5 YPb(H,Shoot) = - 36.626 + 15.770XCd - 0.576XPb + 0.733 XZn 5.982 0.651 0.041 0.669 0.056 0.022
6 YZn( 5, Shoot) = 31.269 + 2.937XCd - 0.123XPb + 0.442XZn 4.329 0.555 0.074 0.976 0.852 0.498
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Fig.2 The bio-concentration cofficient of heavy metals in celery

HEA2T M, FARBHGNELSRENEEREN
BWEHAK:Cd>In>Pb, WA BB THEXFR
W, P EFEARARNEREE B, XTHEHT
AL R, FHRUBAEYESFLE BENEL
BB UBREENEEELEEY, EREHNBD
0B AR R ) R W B R K K B

ALBEAHT,E/NBREM CA.Pb.Zn BB R
A3 8 uF, AR YT Cd.Pb.Zn BB E BB K, S
BRI Cd BIALER K 3.Pb MY ALTE N 1. Zn BYAL R 2
B, ST Cd.PbZn KB EREHBBIR K, B
RUMENBESRTERMBEN R, HEES
ETHRAR XFTERHTHELRESRTERK
EAR,LEPEEROARNEERIZHER,

HYRKATELZIMEB. #RTNELRSEVHE
SRS, X RAFENXIHTENESE
BEAERAS>EH  FREIREARKNESLR E
EFETREARD, A L HFEBER/D, KB
HFERW Cd.Pb.Zn B, RAEL WO B EEH,
HPPMAREENREHARARES Pb LR~
M Zn EFAERD TR FHREREU R +H
EHHER, FBREKELBEOIFRR,
2.3 ESRB CA.Po.Zn EFEPHNIBHE
THERREYEB EBITNELRERESHT
BoELRSEZAMKE ERAXENEZRET
REHYERANTIBE . ELA CA.Pb.Zn BF
KPMIBIERE 3,
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Table 3 The transfer cofficient of heavy metals in celery

%A REE Treatments

Ttem 1 2 3 4 5 6 7 8 9
EBRK Cd 0.1613 0.1963 0.2942 0.5248 0.2059 0.2162 0.0862 0.1778 0.1646
Transfer Pb 0.5273 0.1203 0.0922 0.0908 0.0076 0.3781 0.3332 0.0837 0.0886
cofficient Zn 0.6799 0.3452 0.4345 0.4605 0.2945 0.3264 0.0876 0.2383 0.2198

HEITAN ELBCRERFREANTBES
K/ANFHFHR Zn>Cd>Pbo P PbEBEHES,
AR EYE P AAHYBREGE, BAERBZEWE
EEHED T zn REDERKOLETR, EREE
WEBRAOBRK. HEFNESBEEM A, THE
BEERNIEE RUBERMESRENHK, R
RELZREMENPERBERIBHEM,Pb M Zn &
WHREIBREK, RHABMIRESRBE AX
W Pb M Zn LR FRMHPER, EEBRTERE
ITR—HEYERRPIBHENER, S R—HY KR,
BRTITEXSHEEN  EESHE LR PRLER
240 £ O TT R B RIS E AR,

3 4

) BELEFESRSEMA, FRBAMF
ELREBURZHMAK, % Pb M Zn WE LS HEE
700 mg/kg F 600 mg/kg Bf , FXMH T ELB SRR
THR#E%.

2) AR CdPb.Zn R R 5 L+ Cd.
Pb.Zn & B JSMREEF M Cd.Pb.Zn BHHAX R B S
BREEEMK, FEHW CdZn HREEBE L
Hh CdZn H B S EFEM CdZn BHAAX R HH
BEIR B EEMER,

3) P ITRESL R (CAdPb.Zn) FIFFHEM
R E S B (CAPb Zn) FH AT TR M B 47,
BHAFERIY CAPbZn HBAERIXFTRNE
o

4) FXBAMHNELBROBEEENERIAN C
>In>Pb, BELBTREFFEAIHE N KN
KX Zn>Cd> Pbo
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Effect of deep loosening cultivation on soil nutrients and corn
yield in semiarid region of Western Liaoning Province

ZHANG Yu-ling, ZHANG Yu-long, HUANG Yi, ZOU Hong-tao, XIN Dong-xu, ZHANG Zhe-yuan
( College of Land and Environment / Liaoning Key Laboratory of Agricultural Resources and Environment,
Shenyang Agricultural University, Shenyang, Liaoning 110161, China)

Abstract: This paper discussed the effect of inter-tillage on soil nutrients and com yield by field experiment in dry-
farming agricultural demonstration area of Fuxin in Liaoning Province. The results showed that, compared with traditional
cultivation, deep loosening cultivation increased the content of soil organic in 0 ~ 30 cm soil layer and the content of total
N, P and K in 0 ~ 20 cm soil layer, and it improved significantly the content of soil total N (P <5%) . It increased the
content of alkaline hydrolytic nitrogen in 0 ~ 20 cm soil layer and the content of available potassium in 0 ~ 30 cm soil lay-
er, and increased significantly the amount of available potassium in 0 ~ 10 c¢m soil layer P <5% ) . Deep loosening culti-
vation also increased significantly the content of available phosphorus in 10 ~ 30 c¢m layer( P < 5% ). Thus it increased
the com yield in this area, and the range of increase was 7.80% .

Key words: deep loosening cultivation; soil nutrient; com yield; semiarid region of Westem Liaoning Province
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Enrichment and transfer characters of compound pollution with cadmium,
zinc and lead in celery in arid oasis soil
HU Xiao-na, NAN Zhong-ren, LIU Xiao-wen, ZHAO Zhuan-jun, LI Yuan, HUANG Huang

( National Laboratory of Western China’ s Environmenial System & College of Resources and
Enui Sciences , Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: The soil for test was sampled from arid oasis region and the characteristics of transfer and enrichment of
Cd, Zn and Pb in soil-celery system was investigated through pot experiments. The results show that with the increase of
concentrations of heavy metals added into the soil, the concentrations of heavy metals in celery roots and leaves also in-
crease; There are extremely significant linear relationship between the contents of the three heavy metals accumulated in
celery roots and their contents in soil; The linear relationship between the contents of Cd and Zn accumulated in celery
leaves and their contents in soil is also extremely significant. The regression analysis shows that the uptake of Cd, Pb and
Zn by celery is not affected by co-existent elements; The enrichment factors of heavy metals from soil to root and leaf is
in the order of Cd > Zn > Pb, and the transfer factors of heavy metals in celery is in the order of Zn > Cd > Pb.

Key words: heavy metal; celery; transfer; enrichment



