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Primary Research on Characteristics of Zinc Accumulation of Different Pig—on-litters

ZHANG Li-ping", SHENG Jing'?, SUN Guo—feng'?, ZHENG Jian—chu'*

(1.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2. Circular Agri—
culture Research Center, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract: In order to study zinc accumulation and activity in different fermentation mattresses and topsoil, three combinations of fermentation
beds were selected: 40% rice husk+ 60% mushroom bran (FJ).40% rice husk+ 60% sawdust (FD).40% rice husk+ 60% vinasse (FW ), to
save economic costs and be suitable for pig growth. Two methods named material flow analysis(MFA ) and potential ecological risk assess—
ment were used in this study. The results showed that, after one breeding cycle, the combination of FD had stronger ability to absorb heavy
mental Zn; different litters had different effects on the activity of available Zn, thus in the litter of FD, the Zn activity was significantly higher
than the other two, the proportion as high as 25.01%, followed by the FJ>FW (P<0.05). To the contrary, there were no significant impacts on
available Zn activity( P>0.05) in different topsoil. In the selected three litters, the absorptive capacity for Zn of FJ was smallest; meanwhile,
the total Zn leaked into topsoil and the effective activity of Zn had no significant differences from FD and FW. However, its potential ecologi—
cal risk was minimization. For the reason to reduce Zn contamination, the litter of FJ] was better than the other two. After analysis of ecological
risk assessment, the potential ecological risk of these three litters didn’t exceed the minimal ecological risk threshold (E; <40). The useful
life of the fermentation bed should be about ten years in the premise of constantly replenished litter.

Keywords: fermentation bed litter; Zn accumulation; available heavy metals; potential ecological risk; material flow analysis (MFA)

H AR e PN R IR IR BOR OIS AT T 1970 4R TER— D RREIR R SE . M AGA T
B IR TEAEERL, b i 55 2R S8 L Sk . H

W E 3 : 2013-09-11 I, BRI A O Bk 2 2 AR AR TS RS R
E&TE :%)ZMM%IZ?T%@%%EF%&*%EEE CRURIE (20003050- st kbl W Lo 47 25 A M L 2 T
VR SR (1983—) , 42, Wit BOBF, BFS7 160 A ML Ve 0 5 1 B A A AP SRR E SR OR W

JHlo E-mail :Ip.zhang@hotmail.com Z AT Ve A MR G T B, 1 HL o T & B 37 4

*BIEEE OPEY  E-mail :zjc@jaas.ac.cn



SRENTE, 45 : T4 & AN A R R AR ) Zn RPERIERIR

201428

HARHERC AR5 G RO R AR Ok 2 2AATY
HAR SR TR A P PR SR B HEE 2 S R AN AT
S 2 (AR AN B R (222 Zn (Cu . As)
it B E AL P P T 5 B TV ORI OB 1Y
FJZ 1A (0~20 em) o ARFTJER, T IERER: A IRF 5%
AR R R, SRR A 7 B B A B AR BT IR . [HLtE
R P EANESR TR Z DN RSN A
HILAE it FH 34 FH 7 A — 5 BRI 0), E TS A A ™ i 4
JRHR 24

FURIT, 8 75 e - PR S e e i
WEE R EZ —, Z BN E N IMEE I T . W
S NG R R IR A BEWT ST T 7 & (AR A2
HAJR Zn MR . AN K Zn
A (LU R AR 10 g- 407" 31) , M 4iE -4 pH {E 1Y
ANTE] ) -3 e Zn SR AE 12~28 AR [A] A] e E K
L SEERAT R R ) b, B pH ELALAR, 1 0
AN A T It AR R A 7 0 2
FIAR Nt A% 2 A A, e BG4 2 13 S s b
Zn R R E R TR . LI Zn &5 s R
MRALAY S A%, Biskrh Zn & iR Xt ML R 4 4% 5
B St e R Zn AR I R IK 52.05% 5 iR HE b 5
Zn bR A 117% B A 2480 T RS 1
HHR R Zo XPPME R, ARSI T
NIRRT R B, R IR AR | 3 R AR A i T
ANFIREEE RT3, FFA BT G ARAS 9 Ip 22 il
SEAHSCRR R Ao, RRARARDR A B R S i, I
R AN [ 114 - SIS TR P P 55 v i g B A 2 AT BL
HE, T3 A0, B0 4 Y - R PR 5 e R R, oA 25
A MR A 25 KU B BE 1) 8 VA L S 1Y
W RURCRDL . A NESG ZAE T2, 255d T 4R
K [E M KT w1 e DR E BOR T e 5
(7 ESf ) el Py A1 i 5 ) B < i 5 e MBS TR Sk
AT TR, O G R i g LB S SR A 4
MSHN, FAEINEE BN LR SR 5 QT
JEREAN T A" 2 (B A RS 5 A T T T

PA_EBIEFE 00 AN GO0 A BE DDA 3 —1~
XER XIS A G Zn REE DL T HR FIBE ST 5
NEBIAPERIE Zn FZBFNG YIS T2
FE o SR MTAS[RI R4 K I PR SR FE PR R B A IR T
i E R Zn BRUROCS A 25 KU PEA 6 A 4
18 o ASCRIE A R R 1], LA o3 A 08 )5 T 0
FE T AR R T R AR R R Zn RBUVRAL,
FRT X LR SR X IR R L35 Zn SRR AEAZS

DA PG, LAl Zn 030y TH fooid B R
R S

I HREHE

1.1 5t

3 R, K X AT 24 28 B A FIGE A
AR E B NHERIIFEME T 3 MR ar 3R p kL
40%FG5E+60% 1 #E (FT ) (40% G55 +60%5E A 5 (FD)
40%FEFE+60% MG (FW ) o BAFERTE AN 37 m?, £
PR 15 Sk ATHEPIIRIARTE 7308 FJ:28.75+1.21 kg,
FD:28.09+2.01 kg .FW:27.91+1.49 ke, 45 H 114 #E 1
N 25 kg, HTYRIFLERE . HE A EAISA
6], R 1 i A R AR FE TR 3] 50 em, 3 i & TR 4
A 1 Ok BB 43 51 R FJ:11 800 kg FD:6 000 kg,
FW .9 700 kg,

1.2 HRRESSH

TR I, B 4 ASRFEX
PR IXEEHEE X R X 3% 2 X CR 22 S0
FE3E 1 ASHL) 22 30 T 35500 58 45 A XS A TR ) 5 4%
REAORHZ RS, BA/NX I 2B (0~20,20~50
em) , B ZR /D 3 AEE AR ARG
o2 — R AFE I RE SR R 100 H i
#H

FE it 43 B e BE A A AR S A ] A b 3 R AT Y
NY/T 1613—2008 17k b i % ] — 2 (HC1-HNO,-
HCIO0,) B fiht b, b ICP I ERE S h A2 Zns A
B Zn 0.1 mol - L™ () HCI 242 ™ B ICP 5 &7
o K Excel 8A47EF 7B R AFAK HIVEI A T 1fE
T2E453 815 R SPSSV17.0 FHF {4 X 8 42 )@ Zn 3
Y S E R RS TE T RS Y R R
TR R I 22504
1.3 SHEM A&

I FHAI I A3 BT (4 7 1, R 0% A 4 T i Jsg Be—
LR 4 )8 76 R IR IR A R R v 4 B B i & it
(AR AR, o g e A O A, LA K
R Wi B A 1= (Inputs ) =4 Jiz i % H & (Outputs ) +
JEEA - B (NAS )

AR A JURH¥ 58 Hakanson £ H IS 7EA S
f& FE IR EOE AT AR Bk R R 2 L EE LSRN
TRTEAE A RURA . %72 Hakanson AR 4R 554 J@ P i &
IREEAT R R INTORRA £ B4 Hh R 1 %t 13 sl TR
Y E S m s e T R ik . BARA

Ei=TixC;; Ci=CiglCh (1)



RUFBFERSMEFR-F 3155 1 H

KA CRHRANERRITRREG Candon DIERH 4
JE W E SSIMEL; C OB UM, AR S LRSS & 24
S A T R G BRI R K,
4 R AR K S L 0T R 1 e A BB AR T Hl
Hakanson ({03 42 8 SN 55 50 2R ICE SR A o 1
HE BB REL, B Zn=1" E G5 AT 4w e AR
SIEERY BERITRASEE R B PARIES T
1
R | ENSD RN
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Table 2 Total content changes of Zn in three litters before and

after breeding

BRI WRE FrAt g Wiy EERERK
FJ  185.01c+245 321.07cx8.41 136.06b+7.83  1.74ax0.04
FD  127.19a£1.30 249.69a+0.32 122.50a+1.52  1.96c+0.02
FW  144.23bx3.83 268.39b+1.67 124.16a+4.04  1.86b=0.05

T FFIARRNG FHFR P<0.05 K FEFEE. TH,

P 2 S THR Se i, MR SOBHEC F I Zn
B 2R FI(40%F65¢+60% A ) B H it
B Zn 3510 136.06 g, W3 T FD 5 FW EC LAY &
TR R 5 SR T DASP-357 6 R 1 S B AR & L FD (40907
FE+60%HEAE L L (L Zn (T SEATECN
1.96, BT FJ 1 1.74 5 FW 119 1.86, 3 Fl k2K
HAEJE Zn WEHE SEREBOR/ NI A FD>FWSF],
T ZE B AT Zn TR 4R RE 1 =AY 2 FD>SFW>
FJ,

H PR, RREARSRAE P I E SR S5 w2
R RIZ L i T BEL, XX 4 £3(0~20 cm)
() Zn E A e AT Ie . 3R 3 1 AIFRAE G K e
RFHERZ L Zn P RS EE T RS (.
SR, 3 b & T R 2R 1 1 43 591 o4 FJ:5.83 g FD:
6.87 g FW:6.19 g, GEit2#0rt s, 3 F L BRI &
HEA BEMEER [FAE, DB SEECEE 3 Fh

R 3 FEAE 3 MARKKELE ZIn 2ETL
Table 3 Total content changes of heavy metals in

topsoil before and after breeding

Er% SN e B =Y (1S IR fe g Witle  HEFEMK
FJ 79.05b+0.52  84.88b+0.87  5.83a+0.39  1.07a+0.004
D 87.88¢+0.36  94.75¢+0.39  6.87a+0.29  1.08a+0.003
FW 69.19a+0.69  75.38a+0.09  6.19a+0.62  1.09a+0.009
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Figure 1 Litter profile distribution characteristics of Zn in different levels
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Table 4 Material flow analysis on Zn accumulations of

fermentation litters

W, ) . i . —

aitii ORGP e R i
FJ 57.49 141.89 326.90 321.07 5.83

FD 51.71 129.37 256.56 249.69 6.87
FW 51.47 130.35 274.58 268.39 6.19

22 FENTEABAERNRREIEENSESLE
Zn BFFIE

TR A RESE ZIn BERE, ARG AL, SR
ARESEEIE Zn Wy TRACTR | HEEEZ K
A BN R AR T I 2 . RIS Zn
Gy AR E IR B 0RE S R A & s e
FHI, THMESE ZIn ARCEEH SR LR, &R
FIHR (R 5), XTFHRZRM T # L E 4R Zn
TG L,

5 RMTESRRIA A, FD o Zn A RSP
L A6 B 55 K 25.01% (P<0.05), oG M B 2 5 T F)
5 FW HAMAERR, XAfES FD o Zn (9 5
EAFECE A 2, IRl B R R E R LR R}t

RS ABRENERETES In FREEE
Table 5 Available contents of Zn in three

fermentation beds and topsoil

HORHAL e w(Hk} Zn) w(+3E Zn)
FJ EHE/mg kg™ 6.69+0.18 1.24+0.10
/% 19.35b+0.009  18.23a+0.011
FD TR/ mg-kg!  8.63£0.35 1.3620.18
Fe 1% 25.01¢£0.011  17.67a+0.027
FW A E/mg-kg?  5.51x0.24 1.05+0.08
/% 17.76a£0.009  18.07a+0.012
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Table 6 Assessment results of Zn potential ecological risk in

litters and topsoil

PSR HRE REZLIEE
FJ 1.74a 1.07a
FD 1.96¢ 1.08a
FW 1.86b 1.09a
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