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Accumulation and environmental capacity of Cu and Zn in soil—crop with swine manure applying and straw
returning

WANG Qiong—yao', LI Sen', ZHOU Ling', WANG Gui-yin?, ZHANG Chu-er’, ZHANG Shi-rong’

(1.Sichuan Province Natural Resources Science Academy, Chengdu 610015, China; 2.College of Environmental Sciences, Sichuan Agricul—

tural University, Chengdu 611130, China )

Abstract: To assess the security of soil and crop after agricultural waste application, a field experiment under rice—wheat rotation with dif—
ferent swine manure —straw treatments was conducted to evaluate the pollution characteristics and dynamic changes of Cu and Zn in soil—

crop, and estimate their static environmental capacity, and the highest application rate of swine manure. The Cu and Zn concentrations in

the surface soil among the treatments slightly increased after the swine manure—straw incorperation, and showed no significant differences

(P>0.05). Moreover, they in rice and wheat growing season were within the scope of Class I of the soil environment quality, and their cu—
mulative indexes(/,,) were less than zero. In addition, the Cu and Zn concentrations in rice and wheat grain were small than the threshold

for the national food safety standards of food contaminants, and the pollution indexes (PI') were less than 1. Therefore, swine manure—straw

returning did not have significant effects on the soil and crop. The static environmental capacities of soil Cu and Zn decreased after rice—

wheat rotation, and the minimum static environmental capacities were 11.32 and 135.06 kg -hm™. Considering the Cu and Zn pollution safe—
ty problems, we suggest that the application amount of swine manure should be less than 1 028.77 t-hm™ after rice—wheat rotation.

Keywords : swine manure; straw; wheat; rice; Cu; Zn; environmental capacity
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Wt e [ 7 8 SR A MLBEAR s i SR, i
PRI FREE A H 452, HATE SO AR Thi I T 3
i F BRI 2 — 1, B B FE AR A HLAE
B S AR A PLUTSE IR, 1 F it RE Dk BR
a5 g, i L IRAL Ty, SR HEAR M AT R K e (H T
ARk, EWNANE &R 5E T BB A Cu Zn 45
P TTR AR RIS NG , X 20 R A 7 S AN BT
AR AR AR, Bl 2 B JE CuZn My, &8
i AR RAE L e rp i R T 5 L7, Zhang 2510
1AL X F & FE A S I 7 H 3 Cu ¥
QR A: , HAEFE R Cu & TR MRS 2 it
HE SIS 4 A I A 2 B0 ] g
Cu.Zn Pb 555 G J& & 5 TR M & & 26 19 -
S YR R i e FHE R B XAt
Yy A" A O Y, Il RS E A
AR, HAT, & T 7 & 2t 0 IR
R S R BT 2 (B 3 AR T T AR
BRAU, s — 7 & Xt X B R I A A Ak e
X A AR 2 OS5 5 T o T O T 7 8 A A4 AT A T
FNF P BRI R R P EERTIR. T55
PO PR A BT SRR S B AT SR AT B
FE L REFFIE P R R ek I A LSS A b
RE DL HE L SR AR 1y SR AN TR H 5, A AR i
ST LA ) 5 i, o B v SR NE T A e o
[E1B BE 3 R AT H LA R B 0 [l R AT ik
AR TR i TR AR D BRI S e A S B
AR TR R R DR, FEAS XSO 7 & 26-R At
A 3 VEY & s S5 2 i i 5T, iR i
USIERVANNS O e $287 R o0 ML VS S 8 o Sy €C R IR
Fa A AR PR PR S

1 MHEFE

L1 iRIG A IBIEE

TR /N IX G X B 53N T R SR A A Rl A
KM, R TE LK AT, A A E 3
A /NXEAN 70.0 m?, /NXE] B 0.5 m,,

BEib ) AR 2R B SN T3R5, i
RIE R IR E (N & & 46.3% ), BENE 3 85 12 5 (P,0s
T 12%) BN AL (K0 55 5 60% ) o /KAl
J I FR S, INZZ d R R N 22 836, K AR Z= i o |
—ZB/NEFRERF, H N P05 K0 &35 5k 0.72% |
0.19% .1.01%,Cu F1 Zn &4 54 0.76 .8.89 mg-keg™;
INZZZE T RS A B — KRR AT, N P05.K,0

RN 0.84% .0.25% 1.05% ,Cu F1 Zn & 5
B 0.74.9.32 mg-kg™; FEEET N P05 K0 4350k
0.82% .0.55% .0.48% ,Cu H1 Zn 43 % & 11.00.73.96
mg kg™,

KRR F S . HKAR ™ & 9000~10 500
kg hm?, &AbFEAE R N P05 K0 23514 180,90,
90 kg hm™, H: A& SRS FT 4 H 12 LA b IE A br i,
T M#E N P05 K0 i, A2 AU 72 o 16 3
Wit 6 AN B Al 7R 1,

& 1 KEFEREHFREI (kg-hm?)

Table 1 The experimental design for the rice season(kg+hm™)

4k JRE AIERRAS  SALET RS AT
CK — — — — —
Tl 33776 74627 149.25 — —
T2 30552 64672 13179 2179.10 —
T3 24134 44522 96.72 6 567.16 —
T4 166.27  414.18 224 437313 6402.99
TS 17000  355.67 2209  6567.16 4 268.66

INZ T AL PR E . Hie /N A2 & 6750~7500
kg-hm?, & bFEHIEf N P,0s. K0 4351k 180,90,
90 kg hm?, F AR ZEFIRS FT 14 FH & DASEARIE bR,
TP N P05 K0 &, A2 HABIERN 72 e At
Bt 6 AP, AL A 2.

R 2 MEFHEFRZI (kg-hm?)

Table 2 The experimental design for the wheat season(kg*hm™)

Jb3R RE RBRERES Ak RS Gl
CK — — — — —
T1 388.77 750.00 150.00 — —
T2 349.89 649.39 132.44 2 190.00 —
T3 272.14 448.17 97.32 6 600.00 —
T4 194.38 416.25 2.25 4395.00 6 435.00
TS5 194.38 357.50 2225 6 600.00 4 290.00

12 HERESNE

FEG SRR o 43 A AR P R w0 s 1) 00 SR 4R
0~20 cm 1 20~40 em + 2 - FEM 2 4 8 & &,
FE )W 0 A 45 2 B (AR L 25 b ROkF br ) Hh B 4
J& i,

W F s BBORE YIRS RS 65 CHE R
HET, BE#E (0.5 mm) IFF HNO,-HCIO, #1774 & , i
PEIE A, AR . WS 0.2 mm i 5 A HNOs-
HF-HC10, = FRHHFA T & b U AR 1A 8
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M IRERFFIR EIRRE AR ]

3 SRR e EE I 4R CuZn
1.3 ARF*
1.3.1 $dliw gt b

K SPSS17.0 A Ge i3 A 4 26 R T ik H Ak
PR FIEAEY E SR CuZn SRMZES:, kg
2 7 2250 BT (ANOVA ) BEHUKG 10 5 4 J 7 H 25 53 1
2R R R/ 0 2 25 8507 (LSD ) 78 P<0.05 7K
SEIR I EA=: it
1.3.2 3 4 IR V5 YT KRB 25 i

SRS o AN TRt A B X A FH - 338 185 Y I O, A
SCUAH E R HOTR B SR E R T R
B PN EE AR 75 YRR B R L A B
AL, S EBUREGC, RFER T ICE n B
B, EILHR n WH 5AE; 1.5 2R E

HRAE Muller(1969 )6 1., 530 7 569, 15 401
R TG el &, B . V5 Y (1,,<0), - 5
P (0<l<1), a5 Y (1<, <2), F -85 5§ (2<
1 <3) 58154 (3<l,.,<4) 3R 5815 Y (4<[,,<5) .
W E VGG (L>5) o

PLE R & DAV PN AR i3 F SRR T4
B A E YA R 4B 5 UK TR

C

PI=

K P —FEE B RAE8GC Rt R n
I SZIHEE s B, HICE n BT 5l
B4 8 s YRR 4y PI<1 R 1<
PI<2 JgREi5 Y, 2<PI<3 i BEi5 YL, PI=3 NE
155,
1.3.3 L3 & @ A A5 i SR 5t A o b
M4 (HIEREE AR UE)(GB 15618—1995 ) Fil
WFFEIX AR H IR BE AR o TR TR IR 774
) e e it P o
T S E S AR
0,=2.25x(S,-C,)
K0 W HEESR | MRS A S kg-hm™; S,
R EESE G FYE, mg-kg ! C o HIEFE AR
M i, mg-kg's
J ) B v it FH A T =6

S 10"

R 2 S NI FEW e i B kg - hm 2 W, N R 37
VI E4SE | YR, mg kg

I,=log,

2 ZREWR

2.1 BE-NEBEFHOKER ) THESRHEFIET
URINEREMRR
2.1.1 FEFE—/NZREAT A FOGT - 00 B i () 52
WA RR Y] KRR T, A FH R 2 3% (0~
20 em) E A& Cu.Zn &5 HIEK T F )2 13 (20~40
em), WL 1.8 2, XA RE2 1 THEIE K T a4 Al
3R E GRS AN, 22 L Cu
SR 29.20 mg-ke™, F 2 HE Cu EH S
29.27 mg-kg™; RE Y Zn FE5EN 39.72 mg-kg™,
T2 A3 Zn 5 39.78 mg-kg™' . FEAN[RIALFEAY
IKFEWCEN , -3 Cu & 5BR T5 LIS, RN R E
T IEMART T2 3,15 K2 L3 Cu FH SN
30.37 mg-kg™, W&iE T N2 LI Cu P& i 29.53
mg-kg™ o X TP RESE T TS5 AbFINA BYHEFEFFSF 5t
IRy, 0% Cu RIS R T HAL A AR, HRZ +
B Cu ZEWMISE T T2 18, 13 Zn S8R
PR 2 IR T R )2 (T4 T5 FFBRAM ) , 3%

325 . B . B

Dl KRR (0~20 em) B /KRS89 (0~20 em)
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Figure 1 The Cu concentrations of soil in different treatments
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Figure 2 The Zn concentrations of soil in different treatments
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23870 SE &N 39.88 mg kg™, N )2 13 Zn OF
Yok 39.90 me kg™,

23 G FEFT AL AL P, A B 43 Cu Zn &5
P B A AR S s oo TR AT . K ARE AR AT 13 Cu
Zn SR 900 29.23 .39.75 mg- kg™, Ui 4 - 5
Cu Zn Y& 84350 29.46 .39.89 me kg™, KA
FE-FEFFIE AL 5 X -4 CuZn S HRLEA —EW
FRWER o AFE H AL H A+ 3 Cu(CE38 75 3 29.35
mg-kg™) Zn (3 5 B 39.82 mg kg™ 5 T X IE
(Cu ¥4 29.04 mg kg™, Zn 345 & 39.53 mg-
kg™), HILE T e PR T o i — b 1fE (GB 15618—
2008 FEIN o FEAN[FIA AR BT, B 5 il AJE ZE = 1Y
B, £33 Cu Zn SR BRI NS AL
7] 22 S AN 35 (P>0.05) , 36 % 25 —F5 138 H &b
FEXT -3 Cu Zn S EZWAN 3
2.1.2 /N REFFAR B XS /K R ) 15 ik 1R R )

NG/ NEFEFF IR AL BET , KRSk A4S
B3 HY CuZn & HERI A &AL P (TI~T5 ) )5 T CK
(F3, B4), Hep T1 KRR CuZn 3 & i
B, AR 077, 21.78 mg kg™, CK KAF A HE Cu . Zn

0.8

O Ezsnl B bk

e
93

JKFE Cu £t /mg - kg™
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>
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2
4hsm

3 AEAETKE CugE

Figure 3 The Cu concentrations of rice in different treatments

SR E RSB0 0.72.20.43 mg kg™, X R WS FE-TE
FFid B S ali AL NERAEAR b, 7E— @ FERE Bz T
KAFMRR T CuZn A R, KFFHERK Cu Zn 551y
RIS ZEiE> KR, RUDKAEARX Cu Zn 1Y 5
FRRE IR T 25 M FIRERE . &AL FKSE T /KRR 250t
KPR Cu Zn & 8122 S WA B35 (P>0.05), %
IR 25—/ NAZ R T 34 TR /K R ke v 46 s 110 SRR
Ml AN S 25 o o BT it P 5 I BR ) (GB 2762—2012)
B Cu Zn WG AE(Cu<10 mg-kg?,Zn<50 mg-kg™),
IKFES AR CuZn Tt e REEAR A7 . 4E30 A
AR A PR R (B LA .

2.1.3 JEEE—/NEFEFF IS H A58 KR BE S YL PR
DL 30 R S AE bR , SR SRR Bl Xt
JKFEAR - HEHA TR, 45 R0 3 PR KRR H
PR Cu Zn B9 RFRFEEL L., B/ T 0, R WTE
W2 -F5 T8 H AR T KA A H 3% A 32 3 Cu,
Zn Y59%, T3 Zn B9 Y 2RFEHCN-1.915,Cu 1Y
SR BRFEECH-0.211, 5/KAEREFETAE L, KA
WeHN ] 14 Cu Zn 1y R EE A sy, i 2R
FIEEH EE T UL, Cu B Zn XA H 5 Jefe s R

251

O B ozzo Qe

22F

Zn 5t /mg kg™

19F

Ik

B 4 REAETKE 70 &8

Figure 4 The Zn concentrations of rice in different treatments

&R 3 AELEEETKRESE T iEE S RREH(L,.,)

Table 3 The cumulative index(/,,) of soil Cu and Zn under different treatments in rice season

5 Cu b BBV 5 Zn 3t BRREL
Ak TR e R Wk TR B FERI W4
(0~20 cm) (0~20 c¢m) (20~40 cm) (20~40 cm) (0~20 cm) (0~20 em) (20~40 c¢m) (20~40 cm)
CK -0.226 -0.221 -0.225 -0.221 -1.927 -1.922 -1.925 -1.921
T1 -0.209 -0.202 -0.206 -0.192 -1.912 -1.906 -1.910 -1.904
T2 -0.221 -0.218 -0.218 -0.214 -1.921 -1.916 -1.919 -1.916
T3 -0.219 -0.216 -0.216 -0.211 -1.920 -1914 -1.917 -1.913
T4 -0.215 -0.210 -0.210 -0.205 -1.917 -1.912 -1914 -1.912
T5 -0.211 -0.159 -0.209 -0.199 -1.916 -1.909 -1.913 -1.909
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RAIMERF 2R EIRRE T R

MNEE 4 i B IR 15 YR EOr T 45 R (3R 4k R
IKFEFEARINEE 4 )8 CuZn V5 Y4850 PL /T 1, 3%
HIKREARZ BN E L ETE Y, HAPOKRIFRL Cu Zn i5
YLFEEL PLSARFNZEAH E R d5e /N o KRR Cu 15 3%
$8 ¥ PI 7E 0.07~0.08 = [i] ,Zn 75 YL 5%k PI 7F 0.37~
0.49 Z 0], FHXTMI T Zn kb Cu XF/KAG A5 YL fG % 50
Ko FEIRHALFER 45402 2 6] 4 55 4 J AR 75 e

RRESYEA R, RIUREZEFEF L XK R AE bR
HEE R REENDE .

& 4 TE)EHAGE TKEFESEATEFi5 e8P
Table 4 The single factor pollution index(PI) of rice Cu and Zn in

different treatments

g KT Cu MIFITRRE KRR Zn WD e
T

CK 0.07 0.07 0.07 0.46 0.40 0.37
T1 0.08 0.08 0.08 0.49 0.43 0.39
T2 0.08 0.07 0.07 0.47 0.40 0.38
T3 0.07 0.07 0.07 0.46 0.42 0.37
T4 0.07 0.07 0.07 0.46 0.43 0.37
T5 0.08 0.08 0.07 0.48 0.44 0.38

2.1.4 JKFEZE - BRI R 2 ST

FR A - AT T AR i ) (GB 15618—1995 ) 3k
TR T3 Cu Zn §SI R 1 DL SO 20 i
F AR (R 5) . &Gt KRR T+ Cu.Zn
SR EE AR A E 4N 13.06,135.67 kg-hm™, 7K F#
WCEI 3 Cu Zn P ES RS 250 318 1260,
135.37 kg-hm™?, J 36—/ NZ RS FF 8 H AL PR 5 135 Cu,
In VYIRS B BIRER T 3.52% .0.22% , F&
B 4 Cu BT — bR ifE T3 (Cu i <22.6
mg-kg™), ZEARERE B AT AR 0 1) 4 257 35 de
F RS9 8 1187.45.1 145.69 t-hm™2; Fi2 A8 115

Zn FREE i — bR TR (Zn 5 8 <100 mg-kg™),
FEKRERE AT K ARFUSCE I 58 261340 8 ot P o
BIk1 834.24 .1 830.21 t-hm?2, L5425 MY
TG YL A ), T2 J FIVREL T 75 8 2830 HH ) e o
F k7 1 032.86 t-hm™,
22 BEKBREFOUNER ) THESEREIET
UERRERERR
2.2.1 FEFE— KRR FFIA FHOGT 3940 B 5 B ) R

WFoT sl WL /N Zofe 3R )2 138 T1~T4 Cu,
In R T T2 8(E 5.8 6). XAl gEEH T
K B ERES T2 15 Zn &2 E SR
B, 28 CulZn SEH SR B 29.32.39.91
mg-kg™, FJ2 T CuZn V3458451 829.44
39.95 mg-kg™o /NAEFAE T SUSCHIHAR LL , 280 -
EAF A AR, A 3 CaZn S EHFRI - HIE
I 1 TR, /N AR AT 3 Cu Zn SRR
S 29.46.39.89 mg- kg™, W HIH 3 Cu Zn F-347%
I3 29.53.39.97 mg kg™, RKHIEZE-FEFLH
AR FRJE X 14 Cu Zn i HA —E M RBUWER . 7
ANFZUCEI , -3 Cu Zn RIS AE B (T1~
T5)F CK, A T1 Ri @, Cu Zn “FH & 54535
H29.72.40.21 mg-kg™, RUIEIE-FAEHE XS
LA REFRRE (T E , 36 25 A5 AT A2 38 n 3845 AL
(IR, FRAI T Cu Zn 76 3P B30, 080 T 37
SHEEJEE LD REL

AR AL BE A3 Cu(CEH) 5 & 29.53 mg-keg™) |
In(CEEIE i 39.97 mg kg™ ) 345 TR B (Cu S5
i 29.06 mg-kg”,Zn I EE 3947 mg-ke?), ¥IE L
BRI T — AR E(GB 15618—2008 )Y [Fl PN o ZEAS
[ AR B R, AbP 2 ] -4 Cu Zn & Ay 22 30k
B B3 (P>0.05) , 3 WM 36 —F FF A H AR BEXT £
BELE CuZn FHEZWADE . SKBEEMELL, /N

£S5 FRZHLETAESHEAFHSAMEREREERSHEAE (kg-hm?)

Table 5 The static environmental capacities of soil Cu and Zn and the highest amount of swine manure under

different treatments in rice season(kg*hm=)

e 3 Cu IR AR BT Cu BB ZE I it i I Zn SIS A EEXT Zn (35 3 b R B
ARl g R Wk b kI el ek
CK 13.51 13.31 1228 183.80 1209 776.38 136.18 135.93 1841 207.77 1 837 861.50
T1 12.71 12.21 1155576.77 1109 558.22 135.25 134.89 182858321 182371591
T2 13.25 13.10 1204 66321 1190 346.33 135.82 135.56 1836 34047 1832 842.10
T3 13.15 12.96 1195 459.50 1178 074.72 135.72 135.42 1834 971.54 1830 864.76
T4 12.93 12.69 1175 006.82 1 153 531.50 135.56 135.29 183284210 1829 191.62
TS 12.83 11.36 1165803.11 1032 860.65 135.46 135.11 183147317 1826 757.97




EFUR 5 SRR AL (T R BB SR BN 5 1769

AN A4 CuZn &M S TOKFE 2. X ATRE
S TOKFE ML S R AR AR B, A (A
ﬂ—"%—[zs—zzqo
2.2.2 FEFEIKFEREFFIE HIXT /N 4 B 2 1 5 i)
ANFEEFE K FEFEAT IR AR, /A2 R A5 30
I3 CuZn RN &AL (TI~T5) ¥ T CK,
Hrp T1 /N4 CuZn Eids, 4350128 0.79. 21.26
mg kg™, CK /NAZ Cu . Zn ¥ 84358 0.73.20.42
mg-kg™ (& 7.8 8) , KHIFZE-FHEF 10 A 2lifk
NEFEAR L, fE— R B T /N MR Cu.Zn
B R, /NEHERR Cu Zn 55 RIS 28> #f
L, FHRRXT Cu Zn 1 RERRE IR T2 FFERL, 4%
AEFEACE T /N 2Bt AR A CuZn 5 1 25
SN B3 (P>0.05) , KBTI ZE-F5 7118 H X /N2
TR T E 4 1) BRI AN B 2 AR s g
Py B4 ) (GB 2762—2012) H CuZn 41 S (Cu <
10 mg-kg™,Zn<50 mg-kg™),/NELKLE Cu.Zn &
BITER AR A 77 | 4P A % A o B (LA

Mo
32
L3N BT (0~20 eom) B /N2 813 (0~20 em)
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Figure 5 The Cu concentrations of soil in different

treatments in wheat season
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Figure 6 The Zn concentrations of soil in different treatments

in wheat season

2.2.3 WEF—IKFEREFFAR T 435 /N B BTG YA

DL C R S AR E , R b BRE Bk vt
AN SR TITAY  A5 R ANER 6 FR . /N2
HHEIEMH Cu Zn WML BBUEEL L., YI/NF 0, FH
TERGZE-FEFTIA AL R /N2 A H 38R 2 8] Cu Zn
V5, HHE Zn (T2 REFEECN-1.912, Cu 1
Prd BRERCH-0.204, S/ ERRRIETA EE , WoE
158 Cu.Zn M RFRFREIS A TH R, B BT 5L
FHE, Cu H Zn X 3RS e B R, 5KAE
ZEAA G, 3 Cu Zn Hi RFFE BOERIS A T, AT BB 2
T2l R4 MR-G5 1, 3T CuZn
FE g BA RS R T b RAFE L

NEE 43 )@ R 5 s B i (3R 7)F  /NEE
BRAKIN Cu Zn 15 24850 PLY/NT 1, RBI/NERZ
FIEEEEY, H/NZFRL Cu Zn 15 Y355 PL 5
HRFNZE AR LG Ry de /o /N AERR Cu 75 Y484k PITE
0.07~0.08 Z[A] , Zn {5 Y4541 PI 1 0.36~0.48 Z[A] , 4
XTI 5 Zn o Cu XP/NZZ TG Y fa B 0k, ek Ak
R, £ 38  (R) i 4 B R s AR B AN
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Figure 7 The Cu concentrations of wheat in different treatments
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Figure 8 The Zn concentrations of wheat in different treatments
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Table 6 The cumulative index(lg,,) of soil Cu and Zn under different treatments in wheat season
44 Cu b BRFHEEL +-358 Zn 3t BRHEEL
Ak R i I FERHT CEIH R CEIH FE i W
(0~20 em) (0~20 em) (20~40 cm) (20~40 cm) (0~20 em) (0~20 cm) (20~40 cm) (20~40 cm)
CK -0.221 -0.223 -0.221 -0.222 -1.922 -1.928 -1.921 -1.924
T1 -0.202 -0.195 -0.192 -0.185 -1.906 -1.901 -1.904 -1.898
T2 -0.218 -0.214 -0.214 -0.210 -1.916 -1.913 -1.916 -1.912
T3 -0.216 -0.213 -0.211 -0.208 -1914 -1.912 -1.913 -1.910
T4 -0.210 -0.208 -0.205 -0.204 -1.912 -1.910 -1.912 -1.909
TS5 -0.159 -0.158 -0.199 -0.198 -1.909 -1.908 -1.909 -1.907

R 7T AEZEHLETNERFAREFTREL(P)
Table 7 The single factor pollution index(PI) of wheat Cu and Zn

in different treatments

4 NEE Cu IATHYAREC /D22 Zn BN TISHEH
R E R E

CK 0.07 0.07 0.07 0.46 0.40 0.36

T1 0.08 0.08 0.08 048 041 0.38

T2 0.08 0.07 0.07 047 0.40 0.37

T3 0.08 0.07 0.07 047 0.40 0.38

T4 0.08 0.08 0.07 0.46 0.41 0.38

TS 0.08 0.08 0.08 048 041 0.38

W2, RHREE-FEATIE HX N AR B4R 15 Y
fEENT .
2.2.4 N - BRI A ST

M (CHIERREE T AR i) (GB 15618—1995) 1
BNAEZE A3 Cu Zn FRASIRBE AR DU G 26 M e
i (% 8) . @it fE/NZREFIT L3 Cu Zn F
WIS IE AT HR 12.60.135.37 kg-hm, /N UL
HFIH] L CuZn F Y B 1 40 58 1249,
135.26 kg-hm™, $§ 25K FFfs #1i8 H AL FE S5 1- 58 Cu,
In VYIS R IR T 0.87% .0.08% ., 5

KFEEHM, INEZZELHE Cu Zn BIEREA R R
PRFRAR A A, Fi R 358 Cu P i —SbniiE 5
(Cu F it <22.6 mg-kg™), TE/NZRERIET /N2 W1 38
[ H 2 2 de e it FH i 4 51 o 1 145,69 .1 135.29 ¢+
hm™; % B4 Zn G i — ARt (Zn S <
100 mg-kg™ ), ZE/NZEREFIHT /N A WCEIB s 2124
B EE A 90 1 830.21 .1 828.68 t-hm™, 254 7%
R - SRR B YL B A (R R, R 2R SR R TR S 3
S HH ) B = it P 2R 1.028.77 t-hm™,

2.3 ING

RN RS o IR R 2R, &

B T PN 1o TH -3 v e v e Ry XU
THESEN S EMABBUS LS & SR N E SR
i it R A PR A I R . AT Tt i
7€ Cu Zn A  fEE Hd b, 13 4 )8 2
se— MR AR, LIRSS R R, Bl F A
WA-TEFA H , 1 HEXT CuZn HA RERUY . %F
I, a5 IEA R G R Al Rp e E A DI 2 2t
A ) S Gy e S T R A 1S
R, NiE S T —F R WS- R AT Y
i TR B2 2l F RV L (RIS 38 & FR AR S A

® 8 FRIZHLAE T NEFTEARBSHAEREREERSHEAE (kg-hm?)

Table 8 The static environmental capacities of soil Cu and Zn and the highest amount of swine manure under

different treatments in wheat season(kg+-hm™)

e 3 Cu IR AR BT Cu BB ZE I it i I Zn SIS A EEXT Zn (35 3 b R B
ARl g R Wk b kI el ek
CK 13.31 13.38 1209 776.38 1215 912.19 135.93 136.19 1837 861.50 1 841 359.87
T1 12.21 11.88 1109 55822 1079 901.83 134.89 134.54 182371591 1 819 000.72
T2 13.10 12.90 119034633 1172 961.55 135.56 135.34 183284210 1829 800.04
T3 12.96 12.85 1178 07472 1167 848.38 135.42 135.24 1830 864.76 1828 431.11
T4 12.69 12.61 1153 531.50 1 146 373.06 135.29 135.17 1829 191.62 1827 518.49
TS 11.36 11.32 1032 860.65 1028 770.11 135.11 135.06 1826 757.97 1 825 997.46
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ﬁ‘*ﬁik%#% A BT R R 24

3 &
(DIEFEZE-FEFFR A TR T Fe 2 2 -4
Cu.Zn &H i — AR UE(GB 15618—

2008 ) Bl , AN [F 4 25— F5 A1 ik HH AL FEXT 1 58 Cu  Zn
T AN . SR RS BOE AN R HH - 4
Cu.Zn My BFFEEL L., B/ T O (HAHXTTTF Cu L
Zn %R H A3 T5 JLfa R
(2)TERE - FEFTIC AL BT, R A IR 4558 4y
1) Cu.Zn F i BAER A AR ™ | GEd AR faRR
PRUERREE LN, A Iﬁléﬁ*—?—“ﬂ‘i& Eﬂ&ifixﬂwﬁ%
Cu.Zn F 5 AR o SR BRI -5 Qe da 0k
B AEARN CuZn V5 Q4850 PL A /NT 1, {HARXT T
W Zn Lt Cu MHEPI TS R a3 BR,
GFEMBE-FEFF IO HAL T |, L 3%F CuZn H
A BN, FERZ ARG, 158 Cu Zn B9 /NS
EE AR 11.32.135.06 kg-hm™, L5 % 1E 1
e Cu.Zn W& A, R R In , U 3
i H g i =it 54 1028.77 t-hm 2,
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