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Changes in physical-chemical and microbial properties of rice straw
through vermicomposting
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Abstract; Vermicomposting is a popular technique used for waste treatment ( e. g. cow dung, pig manure and
chicken excrement). In order to evaluate the feasibility of vermicomposting used for rice straw treatment, three
kinds of rice straw and dung mixture ( straw:dung =1:1, dry weight) were set up: rice straw plus cattle dung
(RCD), rice straw plus pig manure( RPM) and rice straw plus chicken excrement( RCE). The physical-chemical
and microbial properties of end products obtained through composting and vermicomposting were analyzed respec-
tively. The results indicated that vermicomposting decreased the microbial biomass carbon (MBC) in the end prod-
ucts of RCD and RPM significantly after thirty days, while increased the microbial respiration quotient (gCO, ),
dehydrogenase and alkaline phosphatase activities in the end products of RCD, RPM and RCE, especially for
RCD. The total solid loss (TS loss) in the RCD, RPM and RCE were increased through vermicomposting by
6.45% , 4.22% and 3. 82% , respectively. Vermicomposting decreased the pH in the end products of three straw
and dung mixture. The vermicompost obtained from RCD, RPM and RCE increased the contents of total nitrogen
(TN), total phosphorus (TP) and total potassium (TK), while reduced C:N ratio compared with compost. The
vermicomposting effects used for rice straw was followed with the order; RCD > RPM > RCE. The best dung suit-
able for vermicomposting was cattle dung followed by pig manure and chicken excrement.
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Table 1 Chemical properties of experiment material

BEV® eR e 2f

o TOC TN TP TK WAL
Material C/N
(g'kg)  (grkg) (gkg) (g'kg)
5% RS 421. 99 8.49 0.85 4,37 49,70
2% CD 326.23 19.35 8. 06 12. 60 16. 86
ik PM 329.52 8.05 8.41 0.45 40.93
82 CE 298. 81 14.79 6.37 19. 56 20.20

##(Note) ; RS—Rice straw; CD—Cattle dung; PM—Pig manure ;
CE—Chicken excrement. TOC—Total organic carbon; TN—Total N;
TP—Total P; TK—Total K.

BHOBAER K 2, W BRI BT AR K x 98 x
FioN 1.2 mx0.6 mx0.5 m fEURIAS , K55 9kt
SIKE N T5% , BEFEEES, KBS HYE
=22—25 C, 55 d B 1 IR IPRRENIK . PIaHE
B30 d 5, A RPR T RMES, 2T 25 em
x25 em( HAZ x &) SR S RS YRS KR
FUEFEYETEN 1 ke BWH 4 kg I£FH) Ik
T WIS K 3 75% 5 FE R 551 2 20 0 Ak o 4
FhATHS) , BEERA/ NS ELIE SR A A 081, i ]
FhE AL S5 ¢, 29200 A . WehE BT R 2
d BOKERBOKAERF KR 75% . 30 d JEHRHER
FE,FRAMES RS | R B, F o HENE L8 7=y
REARAET 4CURE R T s AR I E , SR A R T
60°C HETH 8 FE T RAL ORI E

1.2 WEBRBSH®

MAEYEKR(MBC): RAAKPTEERE
¥R BIRRERLS g SEEE, Bl 100 mL K,S0, , IR %%
AL UEEF K, CrO, S 6B E IR P Al i
Pk, B SREEFERTTEEAIRSEZER
IEJ58 MBC(k, =2.64)

FRHIEI (BR) 3R 28CAEIRHE 3% 24 h GRIR%
Wik s ARG (gCO, ) S ZERE IR I 55 3 A oy e 2
It DS SR TTC B:; 274 R K F CMC
—W R BIR L EsE ; TREPEEREER R —
BIEL Rt HENE BB (TS) 52 80°C T 23
h Pl 5 pH EFIE SRR R T 1:10 K26
WK R 30 min, 33 3E, B L EWR T pH Tl E
pH i, L SR E L B2,

HERR 37500 < SR R B LA p 07 21 B HLRR
(TOC) R ER R A R—INMEE; 28 (TN)
R H H,80, -H,0, & —Z&FEL; 28 (TP)RH
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Table 2 Physical-chemical properties of bedding material at the start of experiment

) WSEEC  AAMBRTOC 2K TN 4% TP 48 TK B
Material pi (mS/cm) (g/ke) (g/ke) (g/ke) (¢/ke) N
RCD 9,37 1.26 337. 86 14. 25 5.72 20.90 23.71
RPM 9.14 1.01 369. 80 9.85 6.50 12.23 37. 54
RCE 9.19 1.53 317. 41 12.28 5.68 21.77 25.85

¥ (Note) : RCD—/KRBFEFT AN 3624 T HIR &Y Rice straw plus cattle dung; RPM— /KRS FTFF1%5 355 T HIE &Y Rice straw plus pig
manure; RCE—/KFEREFFFINE 2% T HIE A4 Rice straw plus chicken excrement.

H,80, -H,0, {HF e tb tik; 288 (TK)RH
H,S0, -H,0, {H&— K I LN RE

B B R SE TR T Excel il SPSS(11.0) #k
PFHAT AL BRI 22 SR AT A ST AEAS ¢ K38 (¢ —test) o

2 FR5THe

2.1 S| EMETL

HILU8 e 30 d JF , RCD \RPM A1 RCE #rif 5]
B8, g H B I 96 JT 4R B3 hn 61.08% =
9.3% .48.82% +2.83% F18.7% +0.91% , FH
£ 30 d (KM S5{ 3R] o ARG A0 RGBT M
R MR ERRE MR, BREGRIRE Y&
Z. HFENWMRRSAREEESR SIERS R
BENEREA A F YR ZFA L,
2.2 ERFYRESETK

TERSFT 2E MR & Wy Al 451 3 i S A2, i 8] -5 4k
AR EAE A AR B Z IR, A R BE R AL I
FEIEI BRSO SR B B B IR AR I . A
EETH ALHEAL , Wiets] HE ] 30 d J& RCD 71 RPM 4b3
R EYI Bk (MBC) B EBF WA (P <0.05), 5
Aira 21 G5 —F, T RCE L0 ¥ MBC 3
BN, HERRERBEAF(P =0.174) , 45| HE
fi RCD A1 RPM A MBC. 5 5 Jai 4> 1) J [N 7T BE 2 A
951 AT AR 1 O B B B T HEAE 37 0 B9 FE BT
("5 i RCE ffy MBC & B34 i v BE IR T 4381 fF
RURHEREM B & AR Z MR BU(R 3) .

FLRHP I (BR ) 2 0 A W i v %) 2 B AR
AEJIH)FRAL . AEU513E M BEAE RCD Al RPM i) BR T
W%, Tifd RCE 1 BR T}, HAE b5 MBC 22 {64 I
BE, =3 [A] 2 BLBCAF B9 A R4 (r = 0.646, P <
0.01) , Mi5IHERIEE 3 FhsfAL ™4 i G (4CO, )
B, Mo RCD K34 IR B2 (P <0.05) ,RPM R
E(P<0.01,), SREFHFET MR~ ¢CO,

FRAL AL A= B AR I BE 7, ML 951 HE 3 5 ¢CO, 3
KRR NYPRHR L YIRS A RS E TR 451
™

Fid 20 Pl R fre 20 M 21 57 AL R P i S S, B
SR PR N G LR i R L NN R (PN
/NBOR TR A BRENE R, K3 EFH, ik
S5 SEEAGE 3 7P 3k AT MR 0B SR TE MR T, Hop
RCD Hy3E R B (P <0.05) , LA EHE Tt = R A
HEAR A VIR AR T . SF AR B IR R R AR ar
YR LHER B Vh 32 5 R B & B BRI, RCD
1 RPM 35 [N e A 961 T 6 BL 27 4k S A HE E0H , H
H RCD 3 1H B3 (P <0.05) ,AH)x RCE £ 4L 45/
JEET ARG B E AR (P <0.05) , J5 [N A ]
T o FEMREEAE LA LB TOHLEE ", S 05| ) 45 3
Ao S AL Pk B R TS 1T e, e R RCD 4 8
EFTHE (P <0.05) 5 WIEBEREHE MR m A B T
FETIHERC A B, RO SERE P i A T LT
B WOBRBR G T 4k S R AR B e /E ), fe it ol
AIBEHE L. AR P BERE NS — B
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ESEAC A W5 SR R T A A IS S, M
45— 77 @ I HENEFTRL B IR A7 I R HESE 5T
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B W) (Total solids, TS) H & 4515k 1 B2 L WL
ST HE AL R CR 5 3 A , i 551 S ) o 3 AT 32 A A
P, AR R T REFT B AR IR (R 4) 5 WU HE Rl 5 3
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HEJE TS R B RS HE hn, Herh RCD 34 1
6.45% , 2= 5% ; RPM Hl RCE 2 FIH#A1 T 4. 22%
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Table 3 Microbial properties of end products of experiment

T YRR (MBC) HAti PR (BR) i (¢ CO,)
FEEE (mg/kg) [CO,-Cmg/(kg-d)] [pg/(mg-h)]
Composting
aterial | REPUERE IR WHDRRE MR WHER AR t
_ — —tes
Compost  Vermicompost Compost  Vermicompost Compost  Vermicompost
RCD 18759 £688 16417 £1211 0.033" 2824 +£202 2701 +180 0.397 6.29x0.59 7.62+0.53 0.041°
RPM 15845 £2580 11458 £1390 0.034* 2065172 2045+106 0.851 5.51+0.76 7.50+0.76 0.010""
RCE 15331 £2034 18026 +174 0.174 2523 +£120 2776 £299 0.168 6.17+£0.56 7.27+0.95 0.247
1% S E% Dehydrogenase 4R Cellulase TR AREF Alkaline phosphatase
H [TPF mg/ (g + d) ] [Glu. mg/(g - d)) [ Phen. mg/(g+ )]
Composting
maeral FAUEIEEEUER RHUEE  EEUEE RMER W
Compost  Vermicompost Compost  Vermicompost Compost  Vermicompost

RCD 29.52+1.05 32.12+0.65 0.021* 3.20+0.05 3.46=0.12 0.050" 7.69+0.24 12.15+1.25 0.001"

RPM  26.83+1.82 26.95+1.52 0.931 2.82+0.05 2.96+0.14 0.169 8.11=x0.87 9.64=1.23 0.201

RCE 29.74 £2.14 29.83+0.74 0.947 4.50+0.27 3.90+0.10 0.024* 9.82+0.18 13.08 +1.88 0.082

tE(Note) : n=4; *P<0.05; = +P<0.0l. RCO—KFERHFFHF 2L T EIREGY Rice straw plus cattle dung; RPM—KREFEFFHIE IS
FEIRAY Rice straw plus pig manure; RCE—/KFEREFFAINE 52 T EIR &4 Rice straw plus chicken excrement. MBC—Microbial biomass carbon
BR—Basal respiration; gCO,—Respiration quotient.

R4 EEERHER YN IESHE TR

Table 4 Physical-chemical properties of end products of experiment

FHg SETEYIRR TS loss(% ) pH FF% EC (mS/cm)
Composting - GEALEN MR WHDRIE  MEBER O WM MEEER
. —tes —tes —tes
material Compost  Vermicompost Compost  Vermicompost Compost  Vermicompost
RCD 25.41 £2.90 31.86+1.34 0.038" 9.25+0.05 9.08£0.03 0.017* 1.72+0.01 1.75+0.02 0.081
RPM 17.93 £3.01 22.15+2.12 0.062 9.00+0.08 8.88=x0.07 0.058 1.33+0.04 1.34+0.04 0.912

RCE 21.91%£2.79 25.74+1.13 0.753 9.00+0.10 8.97+0.05 0.531 2.02+0.07 2.03+0.11 0.915

. AP TOC(g/kg) 2% TN(g/kg) 2P TP (¢/kg)
Composting % 41 i Ji 18] e ) et IR AR fr W] )  —test H AR W 1] 3 1 ¢ —test
material Compost Vermicompost Compost  Vermicompost Compost  Vermicompost

RCD 314.0+7.5 310.3+8.5 0.529 17.05+1.00 20.28 +1.08 0.009** 7.79(0.52) 9.01+0.15 0.004"*
RPM 333.2+5.9 321.0+2.8 0.014" 9.42+0.52 10.16+0.64 0.124 8.77(1.01) 9.23+0.47 0.444
RCE 307.2+7.6 294.3+2.8 0.019" 16.16+0.43 16.70+1.97 0.681 9.04(0.28) 9.04 +0.60 0.994

Kk 28 TK (g/kg) AL C/N
Composting HHIMENE B 95 )] st RN e 851 4 161  —test
. —tes —tes
material Compost Vermicompost Compost Vermicompost
RCD 25.73£1.22 31.22 +0.98 0.023" 18.24 £1. 16 15.65 1. 14 0.032"
RPM 15.23 £1.06 18.34 +0. 83 0.004*" 34.15+1.75 33.03+£2.32 0. 493
RCE 29.09 £1.47 30.52 +0. 88 0. 167 18.22 £0. 50 18.13 £1.92 0.776

H(Note) : n=4; *P<0.05; % %P <0.01. RCD—KFEREFFRIF- 2455 T EIR G4 Rice straw plus cattle dung; RPM—/KFERFF RIS 2%
FEIREY Rice straw plus pig manure; RCE—/KRETEFF AN 3% T HIE &Y Rice straw plus chicken excrement.
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M3.82%, NFR2HKATTLUF L, BHEEREY
SHMAENL)E , pH (B AR (R, A ag R
T pH fHE T, K RCD BFEHE 23, 5 Suthar fY
SR 3P, pH HAE LT REUE T 451 il A R A
PURSHAT=E CO, SAVIBRMBMIE™ . d R
FALHENCIR SR T AL PR RE , LR AL 5 i 513 £
3 MR MR E YA B SR, H o ERY
ABE . AL T 3R B3 RIE L T ) S 517
SRR TS OLR g,

“H LS RS 00 51 S A S A LR 5 B S AT
TRGm AR, X2 B O MEREE FA ML A CO, EHE
T ECAGIE AR b WUME RE AR 1 3L 70 A AL &
£, RPM 5 RCE [ 52 , 4 W51 3 o) 2 i 451 FC
BAVURSHAEYREf AR, aisl i T A SRRk &
HIE S SX AR M L7 LR AE R . WAL
HES B S 51 A 9 2 0 B AT s ok S A, 1
GRS N T =R, K RCD iER . H
JEUR AT B 45 30 5 5 SR HR ) B 7= A S i T M
HEF=Hy R &8, 3 S0 IR AT B e 5 4 o = A
ffy pH {EIZE T &R AT AU R BT B

TR 3 PR I MR S W AL
JE BRI AR 3 R TR, W51 Sk 3 4 LU AL FE
#2457 RCD Al RPM F£RERIef &8, 1h
RCD {4 40 & A 1 3% A0 5 34 RPM
SRR BENM(RS), AR TELL
55 Garg 2 JHATIN 7 FhEhPSEHEHUS 280 IR
T~ B EE AR, 45120 iy T4 a0 P B A ™
Ak HEALEE HIUR SRR, AL R IL
FEAIEIK AL 2P 5 25 & B3N 2N
T TS TREET S B WAL o

HETIE P A R L A e LS S R e 5 34 £l e Ay
PURMIEE L S5HRE . 3 MEm IR & i ih
BRI L2 B MUERE 5 2 .2 T e, o 51 o fhl 2 — 20 e
i T H KA L, RCD (RiR & K, 257 B3, KOy
RPM 5 RCE, Bt Sl {7 My R LU AR N 32 22
eS| I TR BB B IR R T 5 R HE
PI =g T IR R S B, B RREY
HIRETE XGRS W3] 229 AL -5 e 451 o o o FLAR R
ELART 20, MI=HpaR A ELFER 20 DT i, SRR LR
Bk  EABRER T A A R 2Tk
RALER, N BRI G YRR A LR, &
TS UISHER] 30 d J5BA R, FHERHERF I TH],

3 4Eip

1) SEssi3E] 30 d 5 , i il 65 2 0 5 L i g T

LRGSR 61. 08% 48. 82% #i1 8. 7% , L) i 45| 38
SR PR R , 38 A T /K REREFT M5 3 ] (25 (8K
438 > B > X3,

2) AR EEETERA Y S IR
HHS MBC S EBE T, MBRKGRESYE
U dsIHERI 5 MBC S & T8 ; 3 ARG P4 151 Mk i)
J& TR AR IO S R O R R U M Y 3
1, JERL RCD B4mag & .

3) sRMBERE , B ER YR EEBR AN,
RCD.RPM #1 RCE 4y 3| 8 i1 6.45% . 4.22% i
3.82% ; 3 MRS WA Mis SIS , pH (H T R, Hr
AR ARG R IR 2 MRS e 7E B TR i
e eA . 2R Mmef &, M FEEmALT
K&, 45 HE AR PRl FE T i 151 3 31 9 L 4K Yl RCD
>RPM > RCE,
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