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(1 IR AR Be AR BT IR 5 R BB JE BT, 7155 M0 2100145 2. B RUR M R HE IR 5 8 B 2 0, L35 B o
210095)

BE: o5 TR T K77 (water hyacinth residue) HERER FIATHE, BEOIK Bl 5 4-38 KSR S
FEERKE B 53838 2 ¢ 1 HEALIE &4 (HCD . HPM 1 HCE) F 8 Fp 4 45| ( Eisenia foetida) JEATHERE , 31T i 45) 34
S HEAE = R A W 1 o R B S R AR A, SRR 50 MU AR AR L, i 45| #E ] 30d JF , HCD HPM #1
HCE H{ 4 My 8k & 8 T R, WAL 0T IR S A M AU R S8 SR e R B 1 M3 7 1 s Hh HCD 1 B
R 3. 32% (P<0.05) ;HCD i HPM S & Z & B B E WM (P<0.05) , i HCD F1 HCE F /)44
BB EE (P<0.01) sl EFEWEI(P<0.05) . FTIKERFEIR AR AT 4 26 22 o 151 3t ) ] 35 2 ek /0 HE HE B (] L3878
PR B RUR , MK AP HER AR 6 S 38 7 05 ) RO SR 4 22
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Microbial and Physicochemical Properties of the Mixture of Water
Hyacinth Residue and Excrement through Vermicomposting

YU Jian-guang', CHANG Zhi-zhou', LI Rui-peng'’
(1. Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2. College of Re-

sources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to evaluate the possibility of the mixtures composting of water hyacinth residue through vermi-
composting, three kinds of mixtures( straw : dung=2 : 1), which were water hyacinth residue plus catile dung( HCD) ,
water hyacinth residue plus pig manure( HPM) and water hyacinth residue plus chicken excrement( HCE) , were used to
study the microbial and physicochemical properties of the mixtures through vermicomposting. The results indicated that after
30 d, compared with conventional composting, the microbial biomass carbon (MBC) of HCD, HPM and HCE through ver-
micomposting were all decreased; the basal respiration ( BR) , microbial respiration quotient (gCO, ), dehydrogenase and
alkaline phosphatase activities of HCD, HPM and HCE through vermicomposting were all increased, the total solid (TS)
loss of HCD through vermicomposting was increased by 3. 32% ; the contents of total nitrogen (TN) of HCD and HPM
through vermicomposting were significantly enhanced (P<
0.05), and the total potassium ( TK) contents of HCD

W #& H #5 :2009-12-19
ESTE T34 L5 BUFF Y B3 %15 5 (08010358 ) ; E 5 R4 and HCE through vermicomposting were significantly im-
% #3417 H (2009BAC63B02) proved { P<0.01 or P<0.05). Therefore, the mixture of
EEBRAN: TEIE(1975-) , B, INFEIT M A, 1L, BYEBRE 57, BT HCD through vermicomposting could shorten the compos-
FrEARNEFY LS E, (Tel)025-84390243; (E- ting time and improve the quality of composting.
mail) yujg@ jaas. ac. cn Key words: water hyacinth residue; vermicom-
BWES WM, (Tel)025-84390238 ; ( E-mail ) czhizhou@ hotmail. com posting; microbe; nutrient
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JK#i7% (Water hyacinth ) & RUIR 3% S48 5K, B F
ERERE AR, W TERIA SR R R A K, R
BELZEVAHE TS YK R IR K B2 S IE RS
kxR, KA KB B B R R AR
5 B MRS S ARUEACBAEY) B
By Ay r st YIRS R
A% E AT A X 6 L B R A R T O % K A 35
I TTRRAR KA B 8 35 AL 78 BE 8% Ak 31 1% 7E K
PR e R BRI , T HT 435 5 7K 0 7 g Ak 288 D 5 Ao BF
RPGE , CFTFFE SR K18 S sh i
BIVERR B4k SRR TG M R A PR R E IR
KE&MmF R ERE AR R BB A
R EW MR, KN EERRNEY
SIS B AR R A RE [, i TR
13, TENRIE A R R LKA TR R TE SRS 3
FAr AR B AR R B S XU o T 7K B 15 S At 3 A Ak
S, TR R, TR R B KR
BB K H P IT 8 IS AT R B R 2, B IR
HHATRERBET B, RIS TR THAE,
(ELEME AR S AR P & DK B 2 BB AT & 8 KK,
TEHE AT AR o T R B, SRRk, Btk &
T A i R K 5 1 S B M AR o

W T 851 A B B T4 R HUR FEM b 3 oy 3
B, SR 98] T 45 P B2 3 4 A R AR AL B 0 2
PRk M 45| 3 % ( Vermicomposting ) ™ 47 5] Xf 3 AT
HEAR R B X AR R A L B
AR X My RV B U TR AE . FAR It AR
B SR FF 4 o SRk AT 40 05 3 O BT 5 45 SR 1
FH, s 7EME AR T AR B REFREUR Y A
B DA SR S AR SR A5 ) S AR P o A 4 2 K B
BEVE RS A B R R e B
LA 75 S SRR P i 5 M B R 30, £ B R
Enpr R — g B, RBTRIR
JE P E S JES B 951 5 o 7 F 3B B 981 ( Eisenia foeri-
da) , 3K 5 7N [ B 8 2600 46 bR B0 4 450 3
HIBARBEATHIIT, LU 70 F i ot I SR A3 R A
6K | 57 2SI R A IV 725 0 K 8 72 1 AR B R o
L PR STrk
1.1 K58t

PR B I3 RO B2 B A B K 3
PR IR R, D K BB K S BRI

BEIMEWIR AR S R IR, K Bk
HHH 1410 2BEFERN2.79 gkg 2 EEN
20.80 g/kg, BHIMEXTIHBHED 4 mm FHEH,
L FRA R 16. 89 B S RN 8. 06 g/kg LA
BN 12.60 g/kg; JEFERR AL 40. 93 2B EH
8.41 g/kg &4 A BN 0.45 g/kg; WM A R
20.20. &S BN 6.37 g/keg. 2 EE N 19.56
g/kg, LRI 18] K 7k T 2 ML 3| ( Eisenia foetida ) , W
AR AGRKAEEEFES, HENE8EERN
0.275 go IR 3 FSEALYIR K B 5 4 26
BAYW(TEL 2: 1,HCD) JKHi P g S5 EES
YI(TEHR2: 1,HPM) KH A ESHEREY
(FEL 2 1,HCE) , 45750 JE Y0850 513 % S
VA 451 6 4, BT 6 b3 FE AL PR EE & 4 1K

P R E R 56 FF 04 BT 9 TG e ) 30 d LUE
REIRGRE WA Y AR S Ak, TSE S
AN 1.2mx0.6mx0.5m (ExTExE)KIE
B, KR A YR A K B 80% , B TIRE
Bege, AR H S KK H R E 22~25 C, 85 d
BIME 1 Ok, HAREM K. WIMHMEE 30 d 5, AR
YIRLHAT MR, IRE B YR 0 B AL 22 e
#z1, BEEWETET 25 cm x 25 em( HEXE)
HEBRLEESR , GAS T RE TR 1 ke, /KR
FME A K B K 80% 75 HE R AR 1) b 3 4 bk v 3
7R ¥ FE 45| ( Eisenia foetida) , JEHL K /N4 5] BLi&
PR BB, SR ISR B R 4 55 g, 24 200 4%
A, YR 2 d B 1 YRGS K B4R TE 80% .
30 d SRR SRAE , B AR 18] 5 kLAY S, ik 35
KB T IFFREE T, YR FTE IR S 3R A AR AT
F 4 CUkFH T REEMIERIE , AERET 60 C
HET 3RS R T BRI E o
1.2 SHAUER*

MAEYEK(MBC) W ERHAANGERRE
BV BIFRER S g #ERE, A 100 ml K, SO, , 14 38 /5 F
K, CrO, &AL e uE i T I e B DL, BE S5 R
B G AT A AU S B2 250 MBC; B Ak IR IR
(BR) R 28 CAEIEIESR 24 h BRI W ; MAEY
TR ZERE T IR S A W B R 2 b s B SRR
FAL=FEHPUR M (TTC) 31 s F 4 B BER FH CMC
WAL R LK A R L (bt s DRV B BR AR SIS B —
Gt aE SRR A BT (TS) i 80 CHET
24 h R M RE A ZE B K P (RE S PR
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K=1:10,F&H) #R&F 30 min, i3, B EHR
T pH iHlIE pH{E, SR MW E B F R, BE
Fr 43I0 5 R H B4 A 2 BRA HLBR ( TOC )
RHEBRBRHASESAMAB; 28 (IN) XA
H,50,-H,0,{H & 28 18 1%; 28 (TP) R A H,S0,-

R AEEHEHIRT S MDY B R L R
Table 1 Physicochemical properties of HCD,HPM and HCE

HO, HEHS LB % 24 (TK) RH
H,S0,-H, 0,6 & - KA Bk,
1.3 HEFit55H

ByE s K GE 1R F Excel i1 SPSS 11. 0 3k {4
AT, A BRA 2 RIFATMST AR A T K5 (t-test) 5

RRSE S SRR

£} e sy

T S (o/ke) (&/ke) (&/ke) (&/ke) BRI
HCD 9.23 1.57 344.85 23.99 6.28 28.05 14.40
HPM 9.05 1.71 345.11 16.08 6.72 22.92 21.58
HCE 9.01 1.94 330.28 23.59 6.63 32.95 14.02

HCD \HPM HI HCE R IKFRm KM 54038 UK i S BRI SR EY.

2 SRS

2.1 EEIEMBHTL

HE 45134 30 d J5, HCD \HPM 5 HCE iz ]
43 5 K 60.01+4.94 g, 30.85+8. 15 g Al
6.26+3. 55 g, HCD i st ] 6 T B 3 960 FF 1 e 3
B0 12.45% +7.35% , i HPM 5 HCE # fy i
951 2 4 ] bG  56 OF 4R B T3 F MR 43, 91% +
14.82% F1 88.61% +6.45% , RN "I e Bk S
KB EIR A BRSSP B IR A
EEEEATIE AFERNHEINEGEES
T U 8] A 7 R PR B S
2.2 MR HEMEEE T

FE Wi 83| 2 31 A o i B 5 A ) R A AR
S RRAE B AT 2 , M 951 5 T80 2 0y AR A A
YIRS RS AL R, A B B R A W B 8K
BERAE , MORAE A3 4 AL R I A B AR . AR T
B AL T, 2 i 48] ) 30 d /& HCD HPM 5 HCE
FEMAE BB S BRI, BERHARE, 5
Aira 21 gk 8w R PR W] BE YR T B 81 43 LA
HE W) g £ B 0 05138 o 7 0 R 3 4 SRR I )
(F2), BLREIEUR A Y RETE o 32 i 1) I i
JTEIFRAF o LIS SR RE A 3 AR SR = i 2
IR FHES , HHCD S5 48| M 5 (BRI I i
FHE5 (P<0.05) , R B 2 b8l 5 5 , HERE =4 R
PRI LRI R (K 2) o 3 FHiR-A W0 485 15
WS B AR I R, Sk E RS e L

S PR b 51 5 O 45 R — B, S AU R A
AR A BE 0 I R AE , L 051 36 160 5 T A M AR B
3 IR B A BLAE B4 R R A W R VR AR R A
HAEMREE S BB (£ 2)

Joi B RE AR BEREZE 5 AR A L SRR, B
B PR s LIRS HA M RGP A YIS
BEAEHR S S S U T R AR &
B2 WS5E ETEA R 3 MRE YR S5
5 Bt 2GS k¥ 5 i, Hie HPM 1 HCE #5408
B (P<0.05,7 2) , Jii SUHGE LR35 N R B 20k
051 M il S NS = P AR O TE MR R . T ERER
BRI R A R RS R R A B S
BHRRH . %+ HCD F1 HPM Ho£] 4E KBS 32
W 0B 34 ] 4 PR/, HCE 2 I 3] 3 1) F) 32 W0 i 46
FLET B 1 1 5K MR (P<0.05, % 2) , R 14
AT . BEEREGHE LA HLBE N RHLBE ™), HCD,
HPM 1 HCE 22 4 45| 3 ) J5 Bl 1 B R g 01 P 3918 B
ERBET R (P<0.01 B P<0.05,%2), ™
Wy S PRI R A Bl T 5. e S AL B O 5, SERE =
T LT, P BT & RO T 4R SE R AR B R
YER . A RHERE BB IR I 16— B 7, Kb it
FE T A R AR R R SORIR, (B HERE PR
R TE B S R TR B TE I, X R A AT, &
Fob e 851 f — 77 T Eh T ML 451 0T S FEAS B TR & A
FHEZESEAT 0, BN AE o B Al A 4y , 22 0 R e g )
PR 5 BTG T3 — O TH ML 51 A B s T R A A
%[30] .
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22 BRI SEIEER SRR DR E MR R AR (n=4)

Table 2 Microbial properties of the mixtures of water hyacinth residues with dung through vermicomposting(n=4)

Ykt

HCD

HPM

HCE

# AR i
YR (mg/kg) H R AE
45 3 )
HRIPR [ mg/ (kg - d) ,CO,-C] LA
51 3
AU ng/ (mg + h),CO,-C] BT
5] 3
J A [ me/ (g d) ] B RS
51 S A
AR (mg/(g- d)] B LA
ikt
BB ARES [ mg/ (g - d) ] AR
i 61 34

16 976.99+2 937.88
14 613.22+1 745.17

2 698.75+233.41

3183.81x215.02"

14 711. 82x1 662.05
14 339.90+1 001. 68

2 580.44+305. 16
2 700.20+257.09

14 985.41x1 739.79
13 946.79+1 995.76

3 085.29+345.34
3 277.05+342.55

6.44+1.63 7.35x2.41 9.19+1.82
8.36x1.45 8.64+1.49 11.03+2.29
26.97+1.43 23.02+1.68 22.68+0.45
29.14+2.26 25.72£0.51"* 25.79+1.86"
3.89+0.34 3.30+0.30 4.83+0.17
3.74+0.08 3.37+0.33 4.30+0.31"
9.82+1.27 8.30+1.09 9.90+0.09
14.94+1.47* " 10.16+0.49 " 14.16+2.15"

TR0 SRR ) 5 A AC AH L 22 5335 0.05 A 0.01 B3R, #pk HCD HPM #1 HCE (R E K BI PN 55 4 38 Kl 5 5%

FROKFITTEEEIENREY.

2.3 MR FMRMTN

SR HUERIAR E , HCD 2245 4513k 1 5 M E TR 4
FERHBMREHWEMT 3.32%, 2HF 8 F (P<
0.05) , T HPM fl HCE £ a5 3 il 5 B E Y R &
MR BAE BEED (R 3); 5 BBEY A A
Xz, HCD #42 Fofr iz 5] B ke 5] 8 64 EE TR 08 0T 46
HHE N, T HPM 5 HCE v % e 45] £ 28 393800 5 5[]
TE 49 R B9 5% M ¢ B Rt D4 o BE B RUR AR,
AP 451 f5 A [ 4 B B 45 2k 144 o 2 A M AR SRR
PR, T BE LR HE7K 3 P i U A 2R

KB EEFEIREYE T HBIE , =)
ti) pH {3 b &5 HENE YR 06 (8 T %, Lk 95] 3
Hl4fd pH {3 —$ T (F 1.% 3), 5 Suthar!™
BRI EE R — B, pH (B ZR 40 AT B8 /2 IR T o 15| e
HlSBPEIESE=AEN CO, 5B VMREE R
TR RS A/ AR MBRRE A, e
KA pH E AT B/ E L, T D BB 2, A
XAEXL B, s S HE —E MR EER  REX
FERTRH—SHESE . B RREREF YR RE
FRERERYRIL , HEAL P R R AT FE
Yy FIME 4516 A MU R 5 3 R B F A oo
REBRALRTEL, 450 o5 HLHE E 55 0 15 3 1
BIRE 3 Muk#i R E R S YR B SR AL
IR R (HE A SiE B3R N T EE 7

(£1.33),

3 FhKE I S 2R IR A Y G 0 R AT A o 5]
HE S A LB BB 2 B IR B0 T 14 B A, 3R 3k AR
MR R, N RS R G EF/ IR
R EVBREZE L, CO,TE A HE M AT A2 o Al 151 3 o
SR, BT AR S B, AMEERR
WE(FK3) , i w5 ) A 2ok AR R o 18| B A ML RN
WA R, BT IS B 5% R B M
A T I 38 2 o HE R AR A B B B A P A AR A
. 3FKIHFBSEEREYEEHBRERT LA
& B S HENEHE R AT T 22 B, i ke 51 ) 359 4R B 3%
Ty =R & &, K HCD F1 HPM fy3 g
WE(P<0.05,3 1. £ 3), EBINAYFEFE T g
MREELE T & A AR AR TR R S’
FEL, 55— R R AT BE 2 D8] Ay i 5] o ol 7 4 v A P
pH {EIRSE T &A% & M T 386 hn R a0 8 B 3™
TR E RIS, 3 FRA YR 2 FhoF KM
SRS BB R IT MG a8, (B 5 R 5
IR Z M EZFARE, SEBNEMLRR,3
TR B AL 5 280 & B AR A0 AR X, T i 151
e 5 0SNG N , 451 3 5 R UM AR AR He
HInT &# &R, H HCD M HCE £ R R B F
B EKF(P<0.01.P<0.05,% 3), HAL/E &8
SR EENS BERY T RS IR
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L7 A 5, T # A AL 2 8 & B AR AR KR £
TR S HEAE AR P AR b R A KT L AR Y
BRE L S BR T H MEEAT 55 i 450k 1 Js A MUR YT e™
e SRE 3 MUKH A 52 0R G W2 %
AEJE B R EL 24 P RE HE S RT T [, {5 HCD Al HCE
AT TR B2 AN K, HPML B T 8 i 52 U)K, i 451

-5 % HUHEREAR L B AR AR T R A LL , HE R A
BECR 1. 3) . M| = Yy & L R
BT DR R M 515 A SR AR Y O R R T R o i
B AH R A T RO RS ', KB
H HPM AYRR A EC MR R B R B9 IR R B A 2 F HPM B
BRIV ALL o

R3 BRI AHEEEERSYHET MBS HEEREME (n=4)

Table 3 Physicochemical properties of the mixtures of water hyacinth residues with dung through vermicomposting(n=4)

8
BEALFE AR AhEE
HCD HPM HCE

MEEYEERK(%) AR 25.58z1.81 13.89+1.68 18.58+2.06
Wi 351 3 1) 28.90+ 0.81* 12.78+1.54 18.87x1.59

pH {H AR 9.16x0.04 9.03£0.05 8.95+0.11

W 3 ) 9. 14;0._08 8.89+0.12 8.8620.01

HL 5% (ms/cm) L A 2.0420. 16 1.95+0. 06 2.3120.12

‘ A7 BB o] 1.99:0. 07 1.89x0. 07 2.2720.18
RAVBE (¢/ke) HRUHEAE 322.35+8.41 331.64+13.57 326.56+ 8.77
57 053] 4 31 312.40x6. 34 328.36x4.24 314.26£12.95

2% (g/'ke) B AL AR 22.680. 83 16.72£0.79 22.5442.17
e 45 3 1 25.10£0.88 " 19.26+0.86 * 25.42+0. 80

2B (g'ke) B HLHE AR 9.02=0. 65 9.29+0.46 9.08+1.31
_ G 5] M 81 9.4010.06 8.800.69 9.12+1.12

28 (g/ks) R 28.54+1.42 22.86+0.29 31.35+0.95
‘ 5] H 34.41£0.91** 25.45+1.23 33.52£1.06*

AL H A 13.44+0. 83 18.91+0. 52 13.2620.95

HFE ) 3 12.86+0.72 17.250.91 13.1441.17

CRTT SRR A MR L 22 RK 0. 05 F10. 01 B3 KF, $48L HCD HPM il HCE MK F K S 54038 K P B 5553

Bk SRS

5 LRTIR  KE A S 42 ISR IEMIR A
YL EIER] 30 d J5, RA KB M54 3EEY
HE (9% 51 0 I, S G 0 12. 45% |, T KR P
5338 K S5 X3R5 Y ) A 15| £ 7 4 )
LU Y TS o AT S T R R IR D ke | G 5 R TP AN $
b, 4R 2EE A AT K PRSI SR . 5 % P
AEAR L, KBTS 4R 28 K Il SR 3 BOK#
W5 NIRA LM H 30 d 5, HUEYER
FRYT R, MR AR RS S
BB IRERE A R . KFFBESFRREEGYE
SR 30 d J5, S ETE YT B B K L R
REE N T 3.32% , % % B 3% (P<0.05); HCD #
HPM £ WIS E W2 A S 2R E WM (P<

0.05) ,7f HCD 1 HCE £ it i3 ¥l J5 284 & B
B E R E N (P<0.01,P<0.05), K#HFESE
H-ZEVR A Wy 2 1 HE R S B S BT Y E R R 1S
YRS EEHREENAE
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