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Abstract

Heavy metal contents in Limnodilus hoffineisteri will affect the growth and quality of special aqua-
tic animals, which was the main restriction factor for utilization. This study investigated the Lim-
nodilus hoffineisteri on heavy metals enrichment in pig manure and rice and fish farming water
quality and the results indicated that Limnodilus hoffineisteri can significantly reduce the content
of copper and zinc in pig manure, with the copper content in the dried hymeniaceae only about 2%
of that in pig feces, zinc reduced to about 14% in pig feces, while it has certain enrichment effects
on Pb, Cr and As. The average content of Cd, Cr, Hg and As in the water body after Limnodilus hoffi-
neisteri treatment was < 0.001 mg/L, and the content of copper, lead, and zinc is about 0.02 mg/L.
The paddy field and rice-fish farming area can effectively utilize ammonia nitrogen and nitrate ni-
trogen from the effluent of Limnodilus hoffineisteri cultivation area, increase dissolved oxygen
content in the water body, meanwhile, the content of nitrogen and phosphorus nutrients were also
significantly reduced through the rice-fish farming area.
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K FEL B NS ESEMEKAESMRAEKAR R, BKLEFRFELFHHFZEFHAORET. &3¢
BRE T R F L5 255 B K LB M Bk LB ERES BN ERIERA KB URBEKEMEMH. 43
R KLETEEREELEPCu. InIEE, CulEKLETHESBINEEESRN2%AEA, TZn
EKLETHSEREERBSEN14%ES, BEXEEFHPb. Cr. AsSRET —ENEEER. KK
ERRE, KB AEERKIAECA. Cr. Hg. AsKFH&EYWKT0.001 mg/L, #. HNENSELD
80.02 mg/L, ZRUREREE. FHEMEX RKFEEILIEX ] LA F K 285 F X HAKRESE
AR, HAERERE, R, BENSBESRBEEXE, REEHAERK.
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1. 5|8

KU (TRAR 22 M| 2028 B, v S R K R B H LA S, RIS ] . RN EfLEE
EH. Bul5RHTubificidae). 7K 2245 J& (Limnodrilus), &% KRS X R 10 B B R4y, A Al LR
K= T VL

FET, KT KALBMM R EEETANARSR. RE. AR, JuBZE. KB, MIEESTKL
W51 f S B A P 1] [2] [3]5 7K £ 5] Ko} o 88 0 7 ot A A B 6 R BT [4]) [50A Bk 22881 () A= 3 sh 1
SEJTIH[6] [7]. MIFHERRE ISR B K2, FEFEATEERKWE . AR (R E R AL E B 20 Mg 3%).
LA D B AR (R T SIRAR). SRR R AR AP A A, R, K22 s] e T A
KOG, ARG H RGP R4 & /K ARSI 3R 70 B & DR, R A SR8 v 1E A HLIE (2 K
FEAEF=, AH SRR B HOR O T R SRR IR P AR E MR, DD AR AL AR &

UG, T /K 2205 i 8 R 1 S RS R R R K AR S R A KR TR, AR 7K 22 5] B R AR 1)
FEHAR K. KLBERFEEE NS REP RGN ERPNES B E—E e EER, Mk
— BB, HoK 228l 1E B A R RE ek g it AR X KBRS AT 2 AT, SRR A A S T )
WEIC. AR BRI 7E 1 R A 2675 R B /K S 48] () 7= s KIS0 o B4 B S, R IUKM s R T £
WA SR S B A E R bR UER E & B8], AR, & T 7K 225l A HA% 36 I 6t A 12 B 7K 5 R 52 i
HB A A HRIE o A0 I8 T X 36 5 77 FE e I 08 RURFEM 7V, 20 i B 4 Ja TR 7K 22 i) | 25 o 1) 4
T A% 10 SRt R K R 520, DA S AE K a2l 35 & R L SRR 25 G b IR IR 7K AR IR 58 52 it — i ) 3
T EERH AN SERR B .
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1.1.1. #ik#8

ARG AE T I AT 95 Gt o5 JF g . WEG i E ok B T 4Ry, @ilizimtis
FARIE T I o 50 {5 FH 17K 22051 5K 15 T b3 T VR R 7K 22 ] 57 5 5 b R A OR SOOK 22 05 SR GE R
i BT M A 7K ] 5 B DXORIRG B A X PRIAG PR X I, 7RG BR X I, 7K 2208 R4 X (1) K S 38 TRV 7K
P Ja BIARE H o
1.1.2. HeRitiz

TEIUR f (156 38 JooK 2205, /K 22l B T A5 3 RS, B 1S RIS, K22l 36 | K 20| EAT R,
BRI T EENTERENEFES P ESRE S E; N Ld/Kem g KL EE X, FHihameg
PR X e s 2L A B A P A 485 20K BT 23 A (HACH HQ40d) Ml € i 4 (DO) HLZ 3 A pH, K4
KEE, RIS =, F 24 h WIEZA. IR B S R H N 90 K.

#HEJE Cuv Cdv Pb. Zn HRMMIE R KER K6 EE, Asy Hg R TR I650 012 [9].
LRI R T TR R R A R A 0 G VR (HT636-2012) [10], 2R THAS A BB S /K A 7K s
ST e

1.1.3. BB 5 5
FT S5 7E Excel 13.0 A1 SPSS 23.0 B4 LT G A - AE B . 25 AL BRAH [a) 34T SRR R 5 2 70 #T
75 5 5 35 UM FH B A ZE R 50 (SSR K656, B Duncan FE) X AR Ab H3E T % B HL 4.

2. BFER5WE
2.1. KRLBIEIEPFESRBOERIERRKREMBIHSR

Bl 1 OAE X I e K 2B 2Rk 2 T AR E & B S E. WNEFTLUE W, HiEtHEE
JE AR RN S B AR =, 20 A 433.97 AT 924.5 mg/kg, 1] CrPb.As.Cd KI°F-3) & &5 54 13.05 mg/kg,
4.73 mg/kg, 2.04 mg/kg F10.52 mg/kg, 4@ Hg RGN E],

SR m B 5, WEE ARV RIS, FRalfE K 2mEE, kel T, Horh, AR K e
TEEIEBIES RN 2%, MEEK LN TR EEREERIETEN 4% . BRM. BE_IEY
AR BATTER, (Hik iR EY G e, SRR M S BRI s
FHo BRI —LeE KA LE AR, fof 22 FEE DO A HUE Y B TS IR, 2 R 5 S A
NEEBEERENME, 8. WS ERE N 400 mgkg Al 100 mg/kg [12], WA FE M. 411
TN 433.97 1 924.5 mg/kg, TEEBNR. S KBS, B BRI RREE, IR A K 28] kb
MBI B R — R E R . SEERSER AT T B s L i 0] B A BN 3 R R B RS
I A 2 V5 s B A 3 R DA BRI S P S S H TR JRAS Cu A Zn ISR, o Cu ATAE
RS 50 IE JF A 2 L AR B 1 5 M s B A b 3 R B 43.58%, AR S TIEIEA Zn STEZ AT
28.08%, Z 53 (P <0.05)[13].

WA FE K 22865 4 B S Pb. Cr. As FIFE KT, Pb. Cr. As fE/KZUAEE Y 5 & 24 e,
Ut BK 220 A 26 Pby Cry As KA T —EMELMEM, W Pb fEE M5 BN 473 mg/ke,
M&E KL Y 5, KW 2EhSERE T 3.8, Cr M SEAKLB IR 22 %, As &
BIEE TG M TREERFRAE12], REKLBXEFEFE Pby Cry As RAET —E M E EME
AR S A I SR T F I AR bR v, 3 BH SR FH A% 2585 77 /K 22 W4 R MoK AR Zh W (0 JF AR ]
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Figure 1. Comparison of heavy metal content in pig manure,
Limnodilus hoffineisteri manure and dry Limnodilus hoffineisteri
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Figure 2. Heavy metal content in water body after Limnodilus
hoffineisteri treatment on pig manure

B 2. KLBILBREERKETTREECRNSE

2.2. K£ZWIIEE X R BB KEFERNKRTWL

N TP S SR B K sl JE KOS R AFE R IR G ARG K TR RIS, RS R RE X,
e LA X LA Bk 2205 SR 54 X (i 7S AN S A AT Wi, anl&] 3 A1 4 fos . MG T 254 Fh 95 ORI
IKFEIX, KB EFRE X S EMEAESE PR ERE S, 208 4.61 mg/L f1 0.229 mg/L, i 45 & Ff
FEXFKREIX S E MBS R T BRI, X a8 FvESEMaSE T DI BRI, ma
A G2 ) W R ] 5 AE - SR AR SR T AN I A A& v, PO B i IR A . DRI, KA PR
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Figure 3. Nitrate nitrogen content in Limnodilus hoffineisteri

cultivation, paddy growing and paddy-fishing area
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Figure 4. Ammonia content in Limnodilus hoffineisteri cultivation,
paddy growing and paddy-fishing area
4. kX, FHEESEREXEENSE

HUS RGN E R bR, R B @AM DN EEY IR W, AR F R
TRPEHERNZ D, KA, BIREAL, S, KRR, RPN A &
IKIHTER, FERMEAAES TR T MK X FE AR IR X R B X 3 2 0
EATLUE (LK 5), K288 IR ORI LT 3 ik, 4 572 us/em, WG 456 R IR IXONIARS H X,
H R B D AT BN FEAFAE AR

11 A=A DX g S B AR AT DA (LIS 6), ARG /K 22861 FRAE DX, ITA e B R X B vt
AEX, AN S EV RS, FrrlEiadtEx, HResERe, 4.8 myL, HUGEREHRTE
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Figure 5. Conductivity content in Limnodilus hoffineisteri cul-
tivation, paddy growing and paddy-fishing area
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Figure 6. Dissolved oxygen content Limnodilus hoffineisteri
cultivation, paddy growing and paddy-fishing area

Bl 6. k££B|X, FHEREAMEXARENSE

K7 MIE 8 gk 223 XL A X R At AR XS B A BB 5 . A KOK RS RS &
B, HOONRIIEX, PSRN 6.6 mg/L, TM/KLEFRIA XS RN & ENEAR. 25
FIRE Y EARK L2 B X R BT, AR, TR KR EBSMNEE, SR SEENEET
IKELIS\ FRAEIX, TR G R IR XN i TR AESIRIAEAE, EE LA HUIC L, B 73 AL,
HEIEC. XL B S EAT AN, =M XA SRR, 08 0.4 mg/lL A

N T BE— 2B N sR AT 7K 2205 55 7 X KK BN A A DRI RE R, 0] B K 2205 55 5% X R A v St A
DX E s, AEHIMEAL) S RN & BT E (LA 1), ZPRRY], WK 2215 X
B, A, BALMEENEEREY S, b, BEMNSENA 39 mg/L, Rifi, LKLl g AR
HKEARGEILEX, LiRRER, A, HATLASANSELVIE TR, RUR. #igrhed
TE IR 4 5 X AT DA 2A ROR o I i TR O TR s E R e b — e g e, X 51 5
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Figure 7. Total nitrogen content in Limnodilus hoffineisteri
cultivation, paddy growing and paddy-fishing areas
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Figure 8. Total phosphorus content in Limnodilus hoffineisteri
cultivation, paddy growing and paddy-fishing areas
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Table 1. Water quality of changshu base
= 1. BREMIKR

TN TP PH DO NO;-N NH;-N
Fhargs & X 1.66 0.44 72 1.29 17.9 0.123
7K 2215 X 38.91 1 7.37 1.1 20.1 15.5

3. &g

R ZERE B K228, KL HEIEH I Py Cry As RAET — @M ESEEH, HL/KLE 3 )5 1
RS AR R, HoK 2205 A B AR S PR K b i G R R B B, X A T K AR TS e SR A ] S H)
aihk.

XK 2205 5 X K S e BRI [X B et AR X R B EAT I A B, i PP X R vt S A X ]
LA 2R FH K 2281 15 7 X K Z SRR AS R, IR, fenl R maiadt e X, [, Sk
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