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N B BIMSEMAETYEMENR 16.2%~74.2%. FREE<2XTEH,3
INERBEKTEMAR LR, EBEZEH o Cu,Pb,Cd & &1 53 BARE , Zn, Ni B8 & T 3¢
RESESEEZAGRER>S 2K IEN,MFH R BRREREY AREEKRE
FIRABME,  HEEAREREEVEEHMM. KB IRESEN, Zn.Cu BEEZHHRERB
FI%E, PO N FTERBERZE. BT BB REM 2H LEGETE 45 /hm ) £ YR RE.

x@E B L.SR.EER.MEEK

S #8  S143.72,5147. 26

GRARHEMANEIRNBEESROFEFAT.AREENESEER, WEB2R
KAOSHABOFRRE. EXTEEIFRBERS, BHEHE —ERET,H
MR LEFRATREES BXNEDERERAT R A ELEY LR, HBWKT
REZLPRESHENEHRAE R, RADZHENES RO ZRBHAR, B RFEHNFER
FRAFRFHRE.

1 MEHKE%

1.1 e
B LR, RE TRV RERE—WREBHE, R E R E & HK(CaCO,
BES.86%): LABR, REWEHE KLE . $ftAMHHEFRRABNESRSERL
£1.
%1 HIBAITRPHRSVESRTR

g BHE &N  &®m mmN Ay Qv Zn Pb Cd Ni
p %) % (%) (elw) (/) Galvg

m H
% + 82 148 0.108 0.140 79.9 82 231 70.1 16.8 0.0865 27.1
5 &R

7.6 21.3 1.31 1.49 689 32 542 5911 332 1.13 265

1.2 K%t

ERAR KAKRKE , G2 L 1. 4 ke SRARSHIANLERN 0%,0.1%,0.2%,
0.3%,0.5%,0.7%,1%,2%,3%,5%,10% M 20% 3t 12 4L 3, EHE LR . BRRATE
Bt 2 mm L, FESLENFESHFERE I RASBREHIEL, K EHEF
KER 60%~70%: RIGHF/INE, EEEH 10 8k EE 3 W HEVLHS B MEE, W
BICREKER. 5 A4 AXNEIRATFEH.
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1.3 MEWMERFZ

TSR FESLRE Cu,Zn,Pb,Cd,Ni, RAAEK —BEBENE HYELDE
SR AT RAe—RIKAENRE, BN RN A B L 180—80 B F R/ XL HE T
MELXLEEE,

2 ERah

2.1 HEEEMDMEERNEDFFROZE

ESEELHENHEINE, NEEKREAR RS, EE R WAEMZEFER.
MEEHTHRESGRAIR 2, AR 2EREFY EEBREABRMBM, DEEKRTER
xTER A R B, I B h 16. 2% ~74. 3%, IS RMEF BN 108, NEHBRAE
Y= RIABR KT

¥2 FRALEBIEEKEHFE TR

HTHRE RETHRK THEE

£ = 3 % ) % ) %
0% (CK) 2.334 100. 0 0.941 100. 0 3.275 100.0
0.1% 2. 809 120. 4 0. 997 106.0 3.806 116.2
0.2% 2.832 121. 3 1. 080 114.0 3.911 119. 4
0.3% 2.865 122. 8 1. 081 114.0 3.946 120.5
0.5% 3.072 131.6 1.112 118.2 4.184 127.6
0.7% 3.170 135.8 1.113 118.3 4. 284 130. 4
1.0% 3. 429 146.9 1.128 119. 9 4.557 139.1
2% 3.625 155.2 1. 328 141.1 4,950 151.1
3% 3. 891 166. 7 1. 094 116.3 4. 985 152. 2
5% 4. 356 186. 6 0.976 103.7 5.332 162.8
10% 4. 620 198.0 1. 087 115.5 5.707 174. 3
20% 4.328 185. 4 1. 035 110.0 5.363 163.8

WE 2 EENY, EE R PEEHIRBERNEEE —EE R, ZMERBER
K (20. 4% ~98. 0%, T R I 1< WEBEHIRS B/, 5. 9090 ~41. 1%, S B HE {5 e XF M F AR
EE5EMERNEWEFAERL. YBREARNT 2200, 2 REATEHIMSRER
A INTIRH R, S5 R R 200, 2N TYRMNEM MBS, MARRTENH
BTR. ERE AN BEAKESE . ESRRAE, XTEESFRERERH, LR+TE
ERWHEME, M/ PERRERTETHHERETXY,
2.2 PMEEKHMEERHBKRR

ARSEZ MMEEHFREZAPEERY RRBOR 3 iR, ARFHSTGERT
R EEERE, MEREZFESRHEANEARRTES. AMIRTESRNTER
BES5ZE 4R ER LLEKE. Pb,Ni gy HER K, FHFE 10 L E,Cu,Zn,Cd M HEE
N B 3~T Z[A], XRE/PERYH Pb.Ni TERFERRZER, qEHHHBRLD. R
WH Zn,Cd.Cu M EHEBEE.

MR 3HETFEL, DEHKFEERE Cu,Ni,Pb,Cd RBERM 50N RH M
R, JE AR FR P A BB K A S BT R B AR R P Cu,Ni, Pb,Cd & B 55 R MEH
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BEAMEERESr 510 0.9318**,0.8997* *,0. 8589* *,0. 8051* * (P=0.01) , ¥k R BF
7K¥E, 20 Cu,Ni,Pb,Cd FRAEMMMB /D SHERERHAXEARE. HRER<
2Hh L ER, M HER Ni BT 8 Pb.Cd S BIILFEXRMER: Y5 RER>2X L
HAf,ZMF Pb.Cd FRAFEEMEM. 2P CuZn FRELBREF—EEH,H
WEERBEEZA.

¥3 FEL4BHAKIESRRREE ne/g
Cu Zn Pb Cd Ni

% EL) L xH RE = wE =M RE ELg
0%(CK) 16.2 5. 69 99.7 30.7 5.37 0.938 0.0755 0.0272  4.25 0. 563

b2

0.1% 16.5 4. 38 95.7 33.5 4.00 1.13 0.0936 0.0154 5.25 0.313
0.2% 16.4 4.75 102 30.1 4.75 0.937 0.116 0.018 9 6.12 0.500
0.3% 21. 4 5.75 101 38.8 6. 00 / 0.110 0.020 3 5.25 0.938
0.5% 21.1 6.37 105 42.9 7.25 1.312 0.0916 0.024 4 6.62 1. 06
0.7% 21.9 5.12 105 45.7 8.75 1.00 0.094 4 0.0226 6.50 0.875
1% 30.2 5.94 88. 6 SL5 12.9 0.875  0.109 0.0298 10.1 1.75
2% 58.1 5.63 56.5 53.8 16.9 0.875 0.160 0.0296 18.6 1.51
3% 73.4 6. 25 - 51.1 18.1 1.25 0. 239 0.0393 22.6 1.56
5% 56.1 7.56 - 49.9 19.8 1. 06 0. 143 0.0416 19.2 1.63
10% 63.0 7.94 - 33.9 15.8 1.38 0.179 0.071 7 20.4 2.31
20% 146 8. 44 - 33.9 30.9 1.63 0. 267 0.0889 37.6 1.81

ERIEHAR,Zn,Cd — TR ENZEKAN RRABREHMATERAF. H5RE
RERO.5%TEMRAF Zn & BERKME,H 105 ug/g, W/E, EH 5 RERLIHE
MREF InMERETHES. MEH P IS RES BEEY 2K E &
BKME, R 53.8 ug/g, HRMABRBM 26 ~20% LA, ZEH S Zn HEBRETREEL, N
53.8 ug/g BN 33.9 ug/g, G5XT KM . HFEXT Cd #9 & W fE 7 H Cu.Pb,Ni 38,
BB ERSRB MSEERS 2%5~20% T E, /hEZ0H 41 Cd #98 & N 0. 0296
ug/g I E 0. 0889 ug/g, MIMT 3 £%, MEMITEKE MBEE LT 2 £5.

*4 PEEHESRERCRE

it = Cu Zn Pb Cd Ni
0% (CK) 0. 246 0. 438 0. 056 0. 314 0.021
0.1% 0.185 0. 441 0.066 0.176 0. 011
0.2% 0.197 0. 368 0. 054 0.213 0.018
0.3% 0.233 0. 443 - 0.227 0. 034
0.5% 0. 248 0. 433 0.071 0. 266 0. 038
0.7% 0.199 0.413 0.053 0. 241 0. 030
1% 0. 210 0. 403 0. 044 0. 308 0. 059
2% 0.169 0. 291 0. 038 0.277 0. 047
3% 0.164 0. 213 0. 048 0. 336 0. 046
5% 0.158 0. 143 0. 033 0. 305 0. 042
10% 0.113 0. 056 0. 030 0. 395 0. 047
20% 0.077 0.033 0. 024 0. 241 0. 027
b < | 0.183 0. 306 0.047 0. 283 0. 035

MhER ERSBEEBRES LRI EEREEN LEOERAERION T EEXR
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FEE O, NEXELEBRE BN F R Zn>Cd>Cu>Pb>Ni, i8] Zn.Cd F /M
FERBGFHBRM LR . EEHEEFETHERMIARDE S AEEEERENR
F;M Pb,Ni IFERBERRZFASHARYE A BHRBEFHMTE.

3 & B

DB BRERTE 0. 1% ~2% LER ,/MEHKRERIER, TR RE M NEE
H16.2%~51. 1% 5RMRE 2% NP 20% 0, MKk TR R BB KBEERHRT
BE, NERAZERKZIMG L REZE RERS RETYREREY BREK.

2y /M EHARERE SR RS R RS IR, CURAPEER T RAN
WRABE, MENPESRSBEMEEAXMNE/ D SREAR<2YLEN, MEZEN
1 Cu,Zn FRYEIEKHBEZ A Pb,Cd X HAMIT. /MEXT Zn,Cd BT BEE IR,
i B Z¥BBZEM A+ ;3¢ Pb.Ni BB NEE, BEERTERRKE,

DMDMREYFBRMMBEESRBRURRERE, SRBERL 20+ H 45 t/hm® Bh
e RH.2%.
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The Effects of Applying Sewage Sludge to Manural
Loess Soil on Wheat Growth

Xiao Ling Li Gang Hao Weiping
(The Department of Soil and Chemistry, NorthwesternAgricultural University,Yangling,Shaanxi, 712100)

Abstract The application of semage sludge to manural loess soil increased Wheat
dry matter by 16. 2% ~74. 2%. When the amounts of sewage sludge applied were less
than 2% ,no negative results were found to wheat seedlings,and the contents of Cu,Pb

and Cd in wheat shoots Were close to those in the control. Although the contents of Zn
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and Ni were slightly higher than those in the control,they were still in a normal range.
However ,when the amounts of sewage sludge used were more than 2% ,the root growth
was significantly inhibited though the upper parts of wheat above the ground grew nor-
mally,and the contents of heavy metal were markedly increased in plants,whose distri-
bution was higher in roots than in shoots as a whole. Comparatively,Zn and Cd were ac-
cumulated more in shoots while Pb and Ni in roots. Application of 2% of sewage sludge

(to be converted into 45 tons per hectare)is proposed to the Lou soil ,the bio—effects are
the best.

Key words Manural Loess soil ,sewage sludge,heavy metal,wheat growth
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