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Abstract: The earthworms were fed with different feedstocks, such as cattle manure, pig manure and sludge. Then the bacterial community
diversity between feedstock and vermicompost were determined by DGGE analysis of PCR—amplified bacterial 16S rDNA V3 region. The re—
sults showed that: (1)The diversities of bacterial community in various vermicomposts were all decreased as compared with different feed—
stocks. The similarity coefficients of the bacterial community between vermicompost and feedstock were different among all the tested sam—
ples, which were from 15.3% to 37.7%;(2 )Feeding with different kind of feedstocks resulted in the different similarity coefficient of bacterial
community among all the types of vermicomposts, but some vermicompost samples showed similar bacterial community diversity. The highest
similarity value was found between two vermicomposts derived from cattle manure and pig manure, respectively, both of which were about one
fold higher than their corresponding feedstocks;(3)The bacterial community diversity of fresh vermicomposts declined and tended to be stable
with the extension of feeding time after changing the feedstock from pig manure to cattle manure. The bacterial community diversity in feed—
stock could be changed after feeding by earthworm. The similarity coefficient between cattle manure and its corresponding vermicomposts was
decreased from 33.2% on 0 d to 14.8% on 21 d, and then tended to be stable after 21 d. In sum, our data suggested that the bacterial commu—
nity diversity in vermicomposts could be influenced by the types and conversion of feedstocks. This work will help our understanding of the
mechanism for disposal of organic wastes using earthworm bioreactor.
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ALFRT PR A RS YR A 3000 2 I, 2 R R AR R
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REMLHIPE AL EE I L [ Asf o = e 5| 2% Ry A b v A A
PR i AR BRI R AT S A S

AR PCR-DGGE B 5, 1 U ok
5 KR FH B Ry i 1) A4 26 2 Sk i A 1 T e A5 T
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i AR 2 5 AR
1.2 iR¥& 7%
1.2.1 2 A SRV PH A B4 e 0 246 200 TR AR 4 ) HL B

FrA ST 2011 4F 7—10 A 7E3 M K2g i g g
BOFTL IR LM 852 2 HOR S5 HhoO A BLE R AR
Yrin if e T o 3 A FA A OGRS i Ja) oy i 35
ML), S A28 5 TR RS SR 50 ke ([R]H
KAEBAL AR -80 CLRAF ), 7ERL A TR FH I, e A
1 kg e | (53 fin/> EEEAL I 5T ), b 544K 4~6 em, 4>
# 0.16~0.22 g, FIr A7 JRIFAE s A& B i B M A
TN R R R S BRI ) o 1G9 225 42
d, B FE R FEHE B T 02 )2 5~15 em Ab i 5] 2
ZRRFRAIEI 10 g, MATHE.OET,-80C
TA7-
1.2.2 S [R]85 35 s 1) e 5] 246 40 T FRE &65 4) U2

B M R 2 SEIR AR M7 AL I 25 ) i i) 1 kg, e
ALK 4~6 cm, NH 0.16~0.22 g, JCTHE K BE4, BUH:
50 SR S BT TR BB AR K RS L (B
ML 1~2 Z5Mcis], uEACH TR I ), BHRE A5E T 8
h J5 RAEMEIZE 1 g T KE 2 mL B0 ™300 0
d,—80 CLRAF ; HA M W1z A 50 kg 42 (iU E T4
SRR AR ZEFNIRE A5 F] 1.2.1, RIS SR AR 2R 254 )
FEF 7 d I PH DR AR AR ROR A A — B0 50 SRk
W51, ¥ A1 7 2 WSO e W51 285, WSO 5 b M5 2 1) ke 5
[l A o, kg 35 d,-80 CIRAF.
1.2.3 FEA A B DNA $2HL

K FiR 7 £ (FastDNA ® SPIN Kit for soil , MP
Biomedicals, US) H&HUAHE A 90 5 DNA, 48 1%
BEWHEE IS HL VKA, —20 CLRAF
1.2.4 PCR §1#

K AN E 514 P2,P3 §734 16S tDNA V3 [X
e B0 P25 ~ATTACCGCGGCT GCTGG-3";P3:
5" -CGCCCGCCGCGLCGLGGLG GGLCGGGGLGGGGGL
ACGGGGGGCCTACGGGAGGCAGCAG-3',

50 pL ) PCR 4 1A A : Tag DNA R AR (K
4 Takara )0.25 U, 10xBuffer 5 wL,dNTP (2.5 mmol
each, K% Takara)4 pL, 5945 1 wL(20 pmol <L),

& 1 AREEREAMER

Table 1 Physical and chemical characteristics of different feedstocks

TR pH {H IKEE % L% Rlg kg Axfi/g kg Axifg kg
3k 7.72 72.58 33.28 13.11 26.28 25.99
b2 7.07 65.61 35.17 19.38 11.09 9.71
51 7.22 78.14 47.11 37.23 14.63 5.74
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BSA 5 pL(10 mg-mL™), B4z DNA 2 wL, TRk Mil-
1i-Q £ME 50 pL.

PIEFRIT A 94 CHUEYE 2 min; 94 CAEPE 30 s;
55 “CiE k 30 5572 CIEMH 1 min;35 AMEFF; 72°CHEH
5min, ¥ 1YL 1%HNEHRER KR 5 )5 .4 °C
TRAF
1.2.5 DGGE &4

K Bio—Rad 7w Deode™ (1) 3 R 28 25 K5 I 3=
Xt PCR WA T HLIK 7085 0 HATK A5 10 : 8% I RN
W TR BE IS, AE VAR 20%~60% , LK 2% Ml 1x
TAE, 130 V HLJE,60 CHLJK 720 min, HLjk 45 55
EB 444, 30 min, JCi# 7K Milli-Q ## 4% 20 min, fJ5
Bio—Rad &£ MU ST RGOS A5 R
1.2.6 BERCE SRS A5 B 2e o b

PCR-DGGE K% % ] Quantity One 4.6 (Bio-
Rad) /041 , B 515 (Rolling disk 40)f5 , B
EFE S HL UK SR B H RIS BRI . B G BT AL
J& L EARSHTR AT 16s tDNA (48 S80S , %t
FEGR A BG4 18 81 5 2 (UPGMA) 1 J7 kAT
FEREIAZE  THEARIME R B Cs ) RV Z 4% Shan—
non-Weaver $540(H' ). it Bl AL 31 55811 i Mi-
crosoft Excel £ SPSS 523

Shannon—Weaver 550 +2 /350

H'= 2 iilnli

AP i BN TRIER sV B AT W B TRIRR A 55 2

2 HRESHN

2.1 AEIERIAHES ZE A A B R EMLL R

3 TR R AH N 1) M 5] 2 A ) 5. DNA ) PCR
P 1A PR L UK AE R R, P Y 16S tDNA V3
AR R B E 22 200 bp, i T /5 4% DGGE 7347 .

ASTRVAF AL B A iz 451 2% 5. DNA PCR-DGGE Hy
VKIS DL 1, X 2550 H 4 51k 29116 .26
25.28 A 18; 45748 %04y 5l &y 0.93.0.95.0.89 .
0.89.0.88 i1 0.90; Shannon—Weaver 15407 F 51l 3.12.,
2.63.2.91.2.88.2.92 1 2.61, &l 1 A%, AT
L e 4512 S5 A TR R B RS XA LS AE L)
A ZERVEZE R TR A M I 2 P i e . A-2E T5 Tk
KON 26 28 W W1 T A i ke | 2% 440 T 2Rty 55 L AR 43
s 13 11,10 4%, Horp DU 3 KO0 26 A R} ) e 5]
FE5 BT FEH 2 ; Shannon 48 0t 52 A0 N T B

Fo K2R, RIS A A AN TR R B ARG 1
TRHR R RN ZRENE 5T BT BRI S 1R
TUENID AL

Fw ¥
NI N2 w2 71 72
| —
— —_—

- — “
l —
N1, 24538 N2, AR 38 |3 s W, V50 s W2, 5 e i | 25

Z1 3672 JEFORIEE . T

N1, cattle manure; N2, cattle manure vermicompost;

W1, sludge; W2, sludge vermicompost;

Z1, pig manure; Z2, pig manure vermicompost. The same below

| AEIERHEBIZEME 16s 'DNA # PCR-DGGE 54 E %
Figure 1 16s tDNA PCR-DGGE profiles of bacterial communities

in the vermicomposts from the different feedstocks

BFE S AN A IME R B 2, k2T
W1 (1) 436 JEEFT5TR 3 FELRLAN BRI 22 [ AR
PEYE R 19.3%~25.6%, 258K (2) sr5lLid
F& SEZEHNE U AR, FIr 7= A 1 e ] 25 200 TR AV
SERFRAE S 3R 23.0% 37.7%F1 15.3% , Wi 15|35 5
AT FEL R TR AL 22 57 A 5 e ke 0 288 > 24 F e 5] 6 >
W FEMLII 2 5 (3) AN [w) VEARk i 7= ke 051 36 41 B T 7 2254
ARSI 17.2%~39.1% , Horp DU 25 RSG5 015
ARk M 5 24 240 P PR 25 A RE AL 05 R, 5 R I AR ]
YA BEVR S5 M AR IR FUAR B 1A%, AR TS5 T
F4) ke | 24 5 L AR DAy 24 34 B 216 110 e 51 218 4 T A v 45
FAAFATE AR, LS5 A0 7 FE R (B AR AR PEAH H 25 545
INo FIREERULHT TR M ] AL T A0 T R S
BAT BB AR A R 5] BCA 2 X P A R A L
A EGRE BT, H LB ISR AR 2 0 R i | 3
AR LT — e A
2.2 AN[E1IE 75 e () H 5| 25 4 B B K BhAS T AL

2 2 R AN [R) K 77 0[] 1 ke 951 2% £ 4= 90 6. DNA
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Table 2 Pairwise similarity coefficient of the DGGE profile of the bacteria in the vermicomposts from the different feedstocks

Cs {H/%
R
N1 N2 W1 w2 71 72
N1 - 23.0 19.3 23.5 19.8 16.1
N2 23.0 - 7.4 17.2 12.9 39.1
W1 19.3 74 - 15.3 25.6 14.6
w2 23.5 17.2 15.3 - 9.3 23.1
71 19.8 12.9 25.6 9.3 - 371
72 16.1 39.1 14.6 23.1 37.7 -

TE N, AR 26 N2 AR SR |28 WL, T5 708 W2, 15 YR IS 36 5 21 J 285 22 SRS il 36

() PCR " 3 = e A B Pk 25 R o, ¢ 145 30 1)
16SrDNA V3 XR¢ 5y B BE S 200 bp 7247 3 T
2 DGGE 4#r.

ASTR) 15 SR 5] (e e 5| 2 AE 2 7 16S rDNA 1) PCR-
DGGE 58t KliE & 2 FroR , HAHECHE 439010 29,
27.25.22.22 21 21; H5EEEHIM 0.92.0.92,
0.91.0.91.0.87.0.89.0.85 ; Shannon—Weaver 5273 71|
7 3.10.3.03.,2.92 .2.80.2.68 .2.71 .2.59, [ %
WELH Ry 29 4%, Ab3HVRE 3 10 ke W) Fge U ™ A= 1 e |
(0 d)hy 27 5%, i b5 37 BF IR (R SiE K, 45 502 7
W 21 2%, % Y Shannon 5 £t 2 i/ , 1 HH
AR ERSCRHTE D . MR FR RE v, TR
BISJEEFR BN T, Uk B R V& 20 R S A R )
MR

YHPAHETE AR RUPE R T 4 2R LT 3. &l 3 7T
L RSN BRI — R, BT W13 A3 o — R, U EH e 5]
FE 5 FE AN PR IE S5 M A AE WD 25 5 5 A0 M 05 20X —
5 e T S e RS 1 e 7 S e e |
B S| AT BCE 4 2 A I 051 26 (0 ) 41 TR RV 254
55 JE WSS 10 A A I A 25 5 B2 5 SR s () (10 SiE 4
AT RPIAE, T d F1 14 d A2 —325, 1 21.28 d K
35d 4 —2, BEWIIEFRE 21 d J5 W45 2 A0 G R VR 245
PS5 RIA 22 5 B S 5 I T ReE o aRZE SR,
MR RSO A2 IS, BEAE RS SR A K b
| ZEAN DA RIS Z R T T REIT 8 FRaE , IR
S SRR ZE AR R B T R, T 254 e A T

BIFEFROE
3 itig

iSRRI 2 7k s NIRRT TN GRS
GHEALH AR A ME5I 20 ZR00A 45 D REfE f A
AT IDTAf 0 W 5 & ol A R v A A AL ) R Y8R KR 4

"N 0d 7d 14d21d28d35d
-—

-

-——

=-—

— e g =

Ll | - a

b —

iahi

N, 4228;0~35 d, Ml Z2I AR B ) . T[]

N, cattle manure; 0~35 d, different times of collecting vermicomposts.

The same below
Bl 2 AEEFRE E s ZE 4N E 16s rDNA B
PCR-DGGE 541 & i&
Figure 2 16s rtDNA PCR-DGGE profiles of the bacterial

communities in the vermicomposts at different incubation times
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Figure 3 Cluster analysis of bacterial DGGE profiles of

vermicomposts at different incubation times
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TERY, Wil FO TR TR IR P22 Sl /N 28
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(1)t 51 S A i 8 5 0 52 BRI 532 Wi ) 2
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P AR AR o AR BURE— AN 2 AE 2 J A 174 S e Ak P
R, — A2 4 A ) O HEME ), 55 DL b SRk R i
IPREEAH L , 52 PREE 200 /N, TR He BB A Ay T 59 i e
WG| A B Gl A W) 2R PERRAE

(2) PHAR B B P Jo B LR A= 1) 2R G ALE A
WIS BORE, AN R E A LB & i RA LS E SR
LA RIAE BT A7 A 22 57, DA AT BB 52 M i 45171 1k
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BHFTEA R R RS, X SE A Yr7e a1 &
GEN IS I AT BEAATE 22 5 s WA SCRIFSE 45 R m] IR
AR SRR FE A M M AL S, AN R TE 2 AT A
H1 3.12 F1 2.92 435 T B 2 2.69 Fl 2.61, DGGE Z&7iF
Bormilih 29 45H0 28 25 MRER 16 451 18 2%, (HEHS
AR M 2 2 [A) 22 5 B R s s e 2 me sl IH A ), 4n

FRETE ZFEPER 80k 2.91 T % % 2.88, DGGE 257k
B 26 25 FIEZE 25 2%, 1AL AH N M| 36 2 ] 22 57
RN, LI PR AR 3 A [ AR R Ak 5 S A=
FEVERY 22 A OC (BB

A S EARR AR Ak X ke 5] 3 B A R 45 ) 2 il )
WFFT, AR WARGE , ABFFE 25 SRR 0, YR} g
FEUON A ZE )T WA B SR R) A RE K e 5] S 24 TR 22
FEVEZRHT T R TROE , IF FLMis| 38 5 k4= 28 1
AN BEE SR AR E BB R R TR g o X — 4%
SEULEH 2 e | O BT R T AR TE A R EE
7 N W 2 MRV R SRR T A A

ZE TR, BRI I AR A AT LB S s
FEP IR AN DRI S5, AT 7 A 0 5 A 24 TR A
TELERE O] 8 DR FR 2 R IR IR 2R 1 A [ A 7
BB 25 5% R, DR AT R TR DRI B
DA G P DR 20 b s S8 e A O R 5 K 52 T 1)
WFFE, X M]3 7 S AR HE A AR 7= R L s il
7 54 S B 151 2 T R 2k 4 B LR AR A 2E L Y
FESFM, BA o m 2 e s 2.
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(L) -5 AR X IO ) PR AR EE , i 51 2 v 20 7R i v 2
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