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Abstract

Composting is increasingly considered a good way for recycling the surplus of manure as a stabi-
lised and sanitised end-product for agriculture, whose quality is much dependent on microbial
enzyme activity. In order to comprehensively grasp the composting process and quality, the paper
firstly explored the changes of some physic-chemical characters such as C/N ratio and E4/E6 and
analyzed how these factors affected its performance. Next, a special attention had been paid to the
changes of catalase, invertase and cellulase activities and their important influence on the degra-
dation of organic matter. Then, the correlation between these physic-chemical characteristics and
enzymatic activities was discussed whilst interpreted their mutual impact on the mineralization
and humification of organic matter.
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BEER AL AN BRIV IRE R R, FRIE KRR SR, ABCH L% 1 R X L
MY EEFEAO IR A 1] ShI3EE b S A RERA I WRIEARME SIS, SRR
ERTE B 2]. HENLR — R RE, FEREE S MBS S, WA LA 2 LY
JETEAL, FITRR R E I RA — A TURE AR E I 3], TE RO AR R — ] 3 s A
FIERIEFZ —[4]. BEMENLIABIEEAT, HERMR A EALE PR AL, WHEALIR S, pH (EATH
FREC), BAHEKS SAVALLECIN), E4E6 MAHIEES. ZKERRAMEBILZ FARLIEN,
M HEAPEREANHEAL BB (1] i ELIX S ARV 1284 S B s PR DDA O . S st PR SR 2 W i 1)
WA, AT PR, TR, IR mdEICRR . Bk, xR
P FAREFHR AR, ASCHEAIR ST 1 IR BT S B a2 AL,  FFRTIX I () AR Gk AT
i, DA 2 15 BT S A s B HE IR A

2. MEFAEE
2.1 ERENSHR

HEAE R BT A FERNRE AT P R S, MRRR B T BT SR B ARSIRE). HEIR R
e SES B B A DGR R AE LA 1 R 2,

Table 1. Physico-chemical properties of raw materials used for composting

7= 1 HRRERE I RS

JEEL BIKE(%) TOC (%) TON (%) CIN tt
B 2f 3 73.54 42.12 1.61 26.16
AR 12.12 43.82 0.78 54.78

E: TOC: &AL TON: SHMHE: CIN: SAHRS S APLEK .

Table 2. Physico-chemical indicators of humus soil
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2.2. MBI

BAHEARFEM 2013 4E 4 A 20 HF] 2013 426 H 10 H, JLRF4E 50 K. Ho5L, B FRBFA R RL
2 EKK, HEHEEA TSRS, KRR CIN ELARE ] 25~30: 1 25, KAPRHBON 40 JH K (EAE) x
50 JEK (i)~ JEC A s e XU 1 [ 15 S S, A RS HICE 40~80 ZEFH (5 T e MG HE K V)
JR)s FESMIRTE, KR S i [k AR SRR . Bk, BT 4 R, WUREEIT 1 /08l E Sk 25
P 555 315 RN, KUBREHEAT 1 4 E1E1E 15 2050, 16~50, KUBRTIT 1 20505 551 35 204t
JEBH— RMEAR LR FR DRI 50 o 8 25 VK A B2 IR B 5 i 7E 20°C~21°C

2.3. HEMREENNAE

BRI RN EE 1, 4, 7, 12, 17, 22, 27, 32, 37, 42 M55 50 K. AT H EACEKNE, FES AR HE
FOTRER,  H AR AN [ X Sl e, ARGk B =M B IR AR SE ARG, FER RN FREAR I AN
gy —HAETRAE A C IS FRIAT A ZE 00T, 53— 5070 FH SR RS s ) =k g v 2

HE IS PR 5 DR £ 7 1 (8:00 AT 16:00), HUSF33ME . F 10 g BIAE SIAMRLE 100 fE AR 2K, IF
DA 150 /5 BURFERE B — AN/ o SERES OB S, FREEAT pH AMHL R (EC)IE; [FE, 50 ml
BN 22 B PR (TE A EARIE) I B 545 10 J06 O S b T RIS FR I b AT W82 . AN FR L5931
B IEAG, SRJETE 25°CHRE N IET 48 ANHEE o BEANRE S IR P AR BERUR SRR =k, R
TRAEEHGHE)ITEA R T
_ BB KRR T A BARKE

B R B iR R

AW E RN E R EeREIRIEE)S 20 g FE BN 3R, 78 600°C il 5 T %4
B 6~8 /NI AREREIIRFE R BT, WAERRE: )5, RHDIRENE DD kst fEA
GRS R RS 10 435t WHIRKE. B8 RS, HEEIECEE. A S 2B e B R
BB JE RS P B E]. fFH 200 H R FOEAE TR, 7o, A LG R b OO e A ALK
AEHLER S AR, BRI SI CIN t. FES EA/E6 ITE SRR R K 0.5 g FER BT =R T,
SRIG TN 20 F5 AR A A LA YA (0.5 mol/L) R AL EE 2 /N, i # _L-3E T3E4T 465 nm AT 665 nm F5 5
W 5E -

XTIl E A BT PEDE , E5EH 0.5 g FEMIEAT AT B, NS 40 ml Z& 187K A1 50 mi 3%
ST 150 ml R, IR /AN, A 5 ml BRER(1.5 mol/L)RZ 1k S8 B fe 1 FH 4R
PRI, ¥ 25 ml JES 0.02 mol/L ff KMNnO, VAT 2, BHLEMEERERAI IR . 25 A4S
IR 7S IR AR, (ER B R AN HEAERE & o 3o S SRR ) 3 1 e i 2 3 R (5]

e gy i 2SI T FEKMNO 7 — HEJERE 1 FEKMnO, 7
A = LR O .

X T RE ARG ME RO 52, 1 S0k 0.5 g BEREHT SR, ONEA 15 ml 8% EREVA VR, 5 ml R L
SR 5 3 R 1) 150 ml HETE e R, 7E 38°CHR B N RE IR 24 /e SR A 4RI E B, 4 1 ml
JEHAN 3 ml K BIRTIN 50 ml L v, TEBR KI5 205 SRS IA A, I AR R R
£ 50 ml, HEAT 485 nm MG EEMIE . 2% (L S I0 CAIMNHEAERE &) B E 7 5 R FE AR R, vl 15
A= i 4 70 R L (mg)

HEAERE L T (g)x 24 h

Xt TR B RS PENE , B Yokt 0.5 g #F b EEAT 2 TR, TN S 20 ml 19678 F 21 4 3 v i

GI(%) x100% .
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5 ml pH ¥ 5.5 (KRR SRR AT 1.5 ml £ 150 ml HETE B, 78 38°CIaJE T Hs3% 24 /N SRJE1E
FHUEACT JE By, KRR E 25 ml, FFEUH 1 ml JEGEAT 540 nm WG E . 25 A 4L SR (AN
ANHERERE ) R E i 5 BRI A R, mr43

A R T R (mg )

2T-4f = O
S RS HEFLRE 5 LB (g)x 72 h

3. MELER
3.1 YT

EE SR TG s A R FE 0 R R[] MERIRE B T =AM B, s 1) Fis.
H—PrB: FHEPY B WEFES 6 KA 45°C S E: =B B MR ERIRRSE 4 K, iR )E
ik 55.2°C, TEMCHAN], KZH0EMADIHERIE: =B fue . MERIERE SR e (RIFTE 23 C X0
o pHERAEH S EC AL BAFLL, ME P BIIE B, WEARIER N, XMRTaE2
TR SRR EY BANIERI SR, PR, flns, S pH EA (5 1) K
g8 Ft v LA (1 S8 Hr T H (6] — SR TEHLES T (BERR AR AN B 28 1-25), {23k EC{HI LTk BEEHEAR M)
47, EC{EFFKE 1900 ps/iem? (1] 1(b))s pH (EAEESE 8.0 A4, FFAHEALS MR [7]. CIN HZ Al
YRR i ISy —. MR RE T, CIN HLrs: FFE, IFAEHEIERIPAZE 18.6, (K THEALAK
HEMIFERS 20 [8] (14 1(e)), XFRHAHERE O AL THo0e B IR . U GI A IE H = WE HEREXEY) 1) 55
VR TEMEAR D) FREp B, B TR AR KADHII, IR T =AU 2 B 2R =, etk
(17 G EIE A PR (1 1(0)): 285 Bl A X Le A S5 W) 00 (10 28 R B e sG55, G B PRI I, 7EHERE
K, BFIE 69.5% (>50%). [ 1(N)ERHEIRN EA/E6 BEE IR T K, & FIE(4 3.98 J5iZ M4
ik, BAFRETE 2.79. EA/E6 & [ WL G IR BB AVREVE I B 248 bR, EA/EG MUK, HEREMIZE A5 5 s
FEE o DRI, S5 ST It S Bt 1 HE Rt R Hh R A A WL S T AL IR R

3.2. EEEM

TEMEAR I AR, —FhEG O A A SR, R B RN 21 4 22 ) A7 1 AR A 35 20, B AT 0/ HE AR AT B
W T, ARG FRR(E 2). BARTT S, MWFHEIARISEEIE, A0, 24 2 B0 R B e i) v e ek 4
hn, FEE 17 KI5k FE4E 70.21 mL KMnO4/g, 170.3 mg glucose/(g-72h) A1 85.7 mg glucose/(g-72h),
B J5 T B o DRI A 7E HE R P AR B, A B A A R vl A A A A A i 2 A sl A 5 IR G
LA MU A S m . TAEHERE RS, BT RE R i e R F 6 ol B A LA & 00 b DR IR s
YRR 2 BEAK[9]s BbAb, 3% — I A PRI R B AR O ol A A A= Py A S TR e, TR P 7 A R T Pk 2
AR, XEWESZAEE N, BT ERK[10]. Ft, BEEEREmD, I e LA R R
BRI o 214 B AN AL B 5 PR I 45 SR 5 HAh 27 38 I e 45 SR — B[11]: 28T, I S A S 3 1 £
P 5 AR U A — Lo 22 R [12] 0 IR P22 57 T R AE b T3 FH S ] A9 34 P S R R HE R 2% A 51 2 AT [1.3]
4. g

HERE R A HLURAEA QBT B RAEV I ESTE, X FE 52 2 Mk 2 A I A P P R 52
AL IS A HA 50 K HE AR SLEG SR R HE AR I AR AR S AR P A . 35— AR BE SR BT, R
FRER A ER b BERE A SO e A HLII(OM) & il R FF; 2R1M, BT 25 M B /N o PR IR 1
DR ) A B G A NACE IR0, AN R B BEEA AR, BAE AR5
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Figure 1. Physico-chemical changes in compost samples over time. (a) Temperature, (b) EC, (c) pH, (d) Organic matter, ()
CIN ratio, (f) E4/ES, (g) Gl value
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Figure 2. Enzymatic activities in compost. (a) Catalase, (b) Cellulase, (c) Sucrase
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Table 3. Correlation coefficients of major physico-chemical properties and relevant enzymatic activities in compost
samples

3 HRUER E RN R SEEEREX R

pH EC E4/E6 Gl CIN oM HENEAR YRR R

pH 1.000™
EC 0.024 1.000”

E4/E6 0.815™ 0.436 1.000™
Gl -0.869" 0.271 0.600 1.000™
CIN 0.653" -0.603" 0.222 -0.882" 1.000™
oM 0.535" -0.737" 0.062 -0.779 0.957" 1.000”

AL A RS 0.472 0.770" 0.813 -0.307 -0.075 -0.289 1.000™
AR i -0.399 0.834™ 0.113 0.606" -0.826"  -0.920" 0.550* 1.000™
REVER 0.246 0.845™ 0.696" -0.066 -0.356 —0.556" 0.918™ 0.712" 1.000™

E: FREENKER0.05, BIP <0.054KF; THRREEMKFR 001, B p<0.01kF. FH, OM: BEHURE; C/N: Hifhkdh BaHLm
HRAEHNERI AL E4AE6: SHMMRKIE I 5% a6 B 3y JIFE 465 nm #1665 nm ALK HE: Gl R TR %L

WA 19]; WA, TR P (R AR AR 0 2 WA L, T DS WL A, AR 3 3
BERRIEAIAEIE, HE UM IR A AR RE (10 ], MR R oh PRI AR 5C, SO0 R T BRARAT U 1 e
AR RS IEIR SRR, T H AR B T T MRS Sh: s s B0 o s e AR i R s 1]«

LA AN CIN L 5 -2 2 TR B R P 1 FEE AT D652 3) o 3K T30 Y JRE WA T T 44 2 B A /N ]
DU B A WL & A 7 2 [20]; S 4N, VR A BRI AT 4 R MBI T 2 (VAR R FOAR S P B, i
TR R 24— 03 1 S ARV T HE AR P R 22 1040 LA, S TE 2 AR BE 1) G R0 R 1
EC, #EIH G AANE. A4 SMAMRERREE LN DB, KRV, BV ST
PR — K P TENL LRI AR 38, 7T AR S BUBTE (MR M, RIS 823 T E4/E6 (A S AR
V2 TR e o R, o P B T Al 2 LR T S R A 5 PR I [21], HOTs /N Bt A
AR 145 K60 A RO 3 3 22 TR £ 5 R SR AL IRV A, 3o SR P R MR e, 50 T D R 1 5 R A R
R B, HEAE S TURIF[3], Hie 3 AT, LA ARHE YL S E UG B A, i
S e P U M AN SRR WU R, 33X 15 32 2 N [22]% 75 Ve HE I o e O o PO O 9 — 5
BEAh, BRI SRS A LA G, M ELRR . AT A B TR Rl Z RO AR, A
B
5. &5if

o, ACSCEET RS AR A ALSER, e T ST L E L RS A, LA
ST A RIS AT RS I T i A G 2T 4 R AR 35 Mk — S L4 s AT
YRR EENE . AL, X FEEIEE S E NS R, EC MM RE LA —E A . X%
YA B T A PR, AR L, SEARER R LY, MR REIEE R R, 2T R
WIFAL LN, A RS . R RN & R S B I WL
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RIS S VI R P NS e 3 S e

o SRUATE SR PLAO AR ISR AREAT IR, AR e &R
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