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A=), B A8 TP R 5T £F 4k 3% e fige A2 a2 A T T 2 L 2
EHEAR AR E AT AR B HE AR R
H 2R R AF 4 R %l W, W85 % W Streptomyces
sp. CNO"™ i il 5 1 Aspergillus fumigatus 757,
f#VE B 2 f8 T B Bacillus amyloliquefaciens XD -
SUT U MR ZE AT B Clostridium sp. » R 22 5% B B
Candida sp. "%, BRI, B A 8 b 5 IR 4k K 4
fife TR 22 0 B K 22 R 50 — 60°C , 1 52 o A= 7= g 4
HE AT v A0 A UL R TT R AR 70°C 3 A R 4 B AR
F18 % P B AR L 2 R 0% o DTG S B0 B B 1) 41 4 3% 43 i
HRE MR T B e DA R AR PR OR . O T B b
SR AR 7 R O T v I A £ 2 3R R A R T 5T
2T 24 R Tl 0% 1 AR P T R IR G A A Y ) A
HPREAAEEE L,

ZLREARAE S B 0 I B A R 3 ] A A 2 AR
S S N S o 3 2 S A W A
Uit UURRA) B35 7K (27K 45 e ik PR AR B 52 ) A ft K
2H Loy Z2 AR AL R AN A A B R bR, AR
I AL A e figp 105 1 494 0, R o 1) L ) 5 A D 9 T Y
HeBL, R W7 o0 A BT 2 R R . W
AR LT PR A S AR AT — bk 7 o LT Ak 3R Y A
FSEFAT B L R R AE 55 — 60°C A 1] 2k 15 55 1 il O 5
B TEL SR SR I T VT AT B A X S — R
SF 2 B )8 BB SCSIO 43503, 7 45 — 50°C B
LR BRG] UL EL A bR AR B8 34 7 4T 4
R E R EA T Z W IEHT 5. 7P L L0 bR R
UEAR Y U R I O EAR P NS BN Al P
JE AR Z KUK, A2 K S A AE A BK T A £L R
FY AT 111 R R RS A 90, i K TS e R
%, SR B IR 5 B B n RIS 1 .

A FE LG L 2L AR DR XN Y AR
WEFE X 4 i 03 16S rRNA P31 R 48 K & W 4%
Bt ARATFLLAR R L B vb mT 85 5% 25 S AT TR B0 2 AR A
Ko [ S5 G MR L0 2T 4 3R 8% 5% ik R AR 5% A A i
B0 T Ak 2% T 0 kL O O R T R T AR E R
F18 2T 24 2% T8 005 14 TR AR ol DT R BR S v 3O 1 R
Yo I5 48 B S AR U5 S AR &

1 MHERFIE

1.1 ##
1.1.1 sk L3EHR

2019 4E 5 AN PE I B 4o Ak B R R P X
(109°38'14" E,21°28'53" N) H1 % 4E 1 [a] 47 (K 1 3 4b

T IEREA (AL AT 5 m, BT R LD AR AR AN R
FpAb FHEREN T 0.5 m WG RE IR A G % T %
B4 ACARR AR 2 H
1.1.2 EZXMNFME

B REE L TAE 22 ik .2 X EasyTaq Super-
Mix 9" #5149 .DNA Marker.,GoldView ¥ Y2k} %5
W F b 5t 5 the 22 AR W B AT BR 2 AT, Chelex 100 44
JE WA F 5% B BioRad A, M5 SW-CJ-
2F B % T4F & . HH. B11-BS-11 BIHE 5 1% 35 46 .
TS-100C U 45 i& 4R ¥ %% . VB-55 #4785 1 K 18 54 . Tgra-
dient Y PCR 4" #4A% AF1 4k F VKA L 38 J6e AR A 2% i
R SYG $i 5250 K ¥ By L Thermo BAR LSS,
1.1.3 ki

(D) 40 43 885 15 9% 5 . M7, M10, M5 Fl P3, H i
FIEWE 1,
F1 EESBEFERS

Table 1 Formula of bacterial isolation culture media

B R Ak

=2 SLA AT
medias Main components Other components
BERLSLEUR 5.0 ¢
L-RIT&BERE 1.0 g
M7 Hil 10 mL
Yeast extract powder 5.0 g
L-Asparagine 1.0 g
Glycerol 10 mL H4AHH % 10 mL,
R 14.0 . KB T
ﬁfg‘f’#?ﬁ;*ﬁ 10.0 g ;k;ﬁ(;()(i mL, pH {8
M10 KRR 0.5 ¢ Compound salt ion
Soluble starch 10.0 g o trate 10 ml
Hydrolyzed casein 0.5 g concenfrate -7
agar 14.0 g,
o deionized-water 1 000
%%g i’-gg mL.pH 7.2-7. 4
M5 R R 20 mL
Trehalose 5.0 g
Proline 1.0 g
Soil extract 20 mL
by MER20.0g

Crude oat 20.0 g

T AR BC )T 8 KNO, 1.0 g,NaCl 0. 5 g, MgSO, « 7H,0 0.5
g,K,HPO, 0.5 g, NH,NO,; 0. 1 g, FeSO, 0. 01 g, MnCl, « H,O
0.001 g,ZnSO, * 7H,0 0. 001 g, 2 & F7K 10 mL

Note: The formula of compound salt ion concentrate is KNO, 1. 0 g,
NaCl 0.5 g,MgSO, « 7TH,0 0.5 g.K,HPO, 0.5 g, NH,NO, 0.1 g,
FeSO, 0.01 g,MnCl, « H,0 0.001 g,ZnSO, * 7H,0 0. 001 g,deion-

ized water 10 mL

) alifb s i BB W I IR 4L 2 5 (ISP2) 1y ek
R4 8 35 2L

(3) 21 4 R g /52 0 5 77 2k . W SR 41 2F 4 K B 5%
SRR 22 R H R A RN 10.0g,. 26
W 10 mL, 2 g/L WIR L Y% 1 mL, 3R
14.0 g,

(DR WP L4 R (CMC-Na) & B 5 31 R
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A A ZEM 5.0 g EA B 10 mL, ZZ 18K
1 000 mL,

() URACR G SR B/ ) A A R 1.0 g, 2 3K
1 cmX6 cm JEAS . EBE T7K 1000 mL,

1.1. 4 FAeaX 5 B )

(1)DNS %W - W5 A TR 4N 182 g, 3,5- i H K
%k 6.3 g.NaOH 21 g. 7 5 g, 281 /K 1 000 mL;
AR IR BEWAM IR 7 d 5 AR
weAH.

(2) ¥ # R — Na,HPO, Z M A:7.16 g
Na, HPO, & T/K. A 2.1 g ¥R, & & £ 200
mL,pH EZ K 5.0,

1.2 A&
1.2.1 Hka Bak

FREL2.0 g FEF 2T 20 mL B /KP#EA], B
JEO s 4 RO A% 1072 R0 1077 e pEAT R RS, & .
B 200 p L BEVR 3 50 0 A 2 4 Fh4r B 8% 35 3 p L, 28°C
g% 3 =7 d, JT Bl I UL 5 TR bR 19 A R 0 L Bk R
AT UL B VA HEAT Sl AR 3 3% 0 Sk R A R AE RN B 75 8K
PL30% (V2 V) H I -1SP2 1R & W 1E M A 30 50 L ¥ 4l
TRIF B TR R DR AF TR A R8T — T0°CUKAR N .
1.2.2 16S rRNA A B R 5 F= 2 R K F 247

K chelex-100 B " P 38 $2 B 40 14 ) DNA
JEAE K PCR B, R4 Walsh 25529 4 7 i %) H i 47
PCR ¥ 14, ¥ HGF0 5 51 9y 35 2 40 14 38 F 51 4 27F
(5'- AGAGTTTGATCCTGGCTCA - 3") #l 1522R
(5'-AAGGAGGTGATCCAGCCGCA-3") ,PCR JZ i
KU SRS MR, PR 10

BT S FL UK A I 5 A% ) R FE A R R A W B

ARABR A A #EAT W F 4 B, JF 51 4 BioEdit Se-
quence Alignment Editor ¥ {f 4 ¥ 5 , #| /| EzBio-
Cloud %4 J&£ Chttps://www. ezbiocloud. net/) #E4T
PR X s 3 B TR) R M e v B AR I B AE S S 1
X4, R MEGA 10. 0 /4% 19 Neighbor-Joining
DA RG RE Wl  E U 1000 WK T RA5 1
I 25 G0 25 4 S 1Y) A M R4S TR R I R G R F
PEHEAT A B . SR A Excel BT E 2 RE TS S,
WHEAXWT .

Simpson 844 :

A=1-2(N,/N)*;

Shannon-Wiener 5 %% .

H'=-2N,/N{nN,/N);

Pielou 5% .

P=2[(N,/N)>(N-N)/(N-D],
o, N 43 B 20 0 4 R AR BCE RN, RS AT
TRl %) TR R
1.2.3 Uil e it

32 FH a5ORE R R DN 2 60 R TR 4 B T AF 4k R S
IR R 95 3 L 40°C IR K 37 3 do VA% B Tl
W25 5 AR 1) 2F 2 32 W 06 1 % 8 ) B AT 2F 4 K
T Y T R R AT 50,60 F1 70°C T 5 v A L 00 2% 8
FRHE PR B AR B A L I A AR R RO R
HEHAMD) B HE R (H) % H/D . 5%
Fb K R T R K i CMC A RE 3™ . e IOB % 7
BENEKIEIT T — 2058 QB A MK . H
0. 9% KT 1Y A= B ER AR BT S5 1 395 1 T Bk R A R
LT OD gy HZ 0.6, 7E 98 mL JEACA KT IR 3L
A 2 mL B, 7E37°C .180 r/min F};3: 7 d, A
MM IR KRR R EAE NS A4l B 3 E
52, HRAE IR ARAR 1Y T 24 A ik R R 0 20 R TR AR 1)
R bk e
1.2.4 Hpx#EHANZ

(1) #EL itV ) 5

P BB BE 1T PR H AR A 0.9 %0 KB B AR B R Uk
PR B TR L FH 22 TG Ll A T R MR B R Y 1 X
10° CFU/mL, B 2% B2 W 3 A 2 10 mL CMC-Na
KR IR FH ,50°C L 180 r/min R KEFE 3 d.6 000
r/min 2.0 10 min, b W& R0 4 F BE R .

(2) 7 %5 8 bs o i 2 22 11

4358 0,0.1,0.2,0.3,0.4,0.5,0.6,0.7 mg/
mL PR AR 2 mL, A 1 mL DNS %8, 7K
% 10 min, @ HJF M0 21,5 mL 284 7K . 7E 540 nm
P AT 0 R AR L I 2 o 2 W AR v T 4

(3) TR MR £F 4 25 Wi 0 70

i 1 P RE Uk A€ IS (FPA) . N ) 6 3% (CM-
Case) AN BB IS (C1) o 25 A SR AE B AR R I Y 47 4
FEMIE S . MES BRI B AR NE 2 in. fFR
REZET LB A 1.5 mL DNS 3 #], ¥ /K 7% 10 min
J5 BT K A s G bR AN 2 FLWOAE , B
Kl 540 nm, S A E AR ML T B[y =
0.5148x — 0. 0171 (R*=0.997 8) .43 it 5 ix 4 ¥k
TR BR B0 U8 4K B (FPase) | 2T 4k & N V) B (CMCase) F
AU (CL) B 40 A7 FEAE 50 — 90°C B AH X i 1 19
AR AL FLAE , DL R AE 55 A 5T 2 i 2 1 fife 2k R AR G i 1Y)
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Table 2 Determination conditions of cellulase activity

2T A I JEE ) S A A

Cellulase types Substrate Reaction conditions

oAt oy

Other components

1 ecm X 3 cm JE4K
1 cm X 3 cm filter paper

50C/K#% 1 h

TE AL FPA 50°C at water bath for 1 h

2 mL 2wk A.1 mL KL

s o b YR
0. 570 F ! B2 4k 5 iy S0°C/KH 0.5 h 2 mL of buffer A.1 mL crude

NI G CMCase

0.5% CMC-Na 50°C at water bath for 0.5 h Luti
enzyme solution
SRR IE C1 gm LS 50°CK# 2 h

50°C at water bath for 2 h

5% microcrystalline cellulose

(4) il 1% 11+ 5
P HRTT R QARSI O vk R AT B0 AL L AR K T
50°C T .1 mL MBI 7E 1 min FKMEY AN 1 pg
B I B R 1 AN 4T 4 K TG 1 B0 (U
o AN TG P (Y0) = CFF b B 36 PR — X B8 TS
@)/XTME@(%@XIOO/O

2 HR5H9W

2.1 OMHRTEFRTAFNSHENE

AT PG L 11204 PR A 0 DX 4 498 v 5 o AT
FEIEMAF T 171 kRl a3 I A L R/NRE (6 S 2
FRAFSEATH) 20 HE &, 26 B 77 Bk 40 B 4T 16S rRNA
FEHD Y, 25 AR5 40 FhZF AR 8 T 4 B 12
J& s 14 # H Neighbor-Joining 2GR F R (& 1, H
AT B R E 5 o B AR Y 6024,
2.2 BFENSBHR

SR A TP B R Rk, N R 3 A B 171 #E
ERATH LB SCR N 3, SR BN LB RN
VEANBR A, 15 9% JE 00 43 25 OR IAR 31 95 HE P o M7 >
P3>>Mb5>>M10; DL B R ECH PEAN bR o, 55 72 5L 10 40 5
RO MR 2145 HEF S M7 = P3>> M5 > M10; D) B #
BOR VA b U 15 55 R0 4 B ORI 4 HETE R
M7>P3>M5>M10, ZiH ZHEMT8 5050 B, 4 i ks
Fr o3 B Y ZEARE T 2 R M AR G L (R M7 R P3 B
IRy B 2R HFE B R B R AR R B O E R L b
Ab AW GT K IRFESZ | H I R T SR T AR R 4 B 2T B
RAE S5 i 240 TR VR A O BEARL R R L R L R T A E R
K A 1% 2 Vs A B AR UUA

B299
88| Baclllus megaterium NBRC 15308" (JIMH01000057)

Bnrlllus flexus NBRC 157157 (BCVD01000224)
2 Basillus aryabhattai BSW22" (EF114313)

BI65
93 Bacillus qingshengii G19" (1X293295)

100, B2705
Fictibacillus rigui WPCBOT4(EU939689)

B732
100 Fictibacillus arsenicus Con a/3T(MQMF01000023)
Bacillus ginsengisoli DCY53"(HQ224517)
BI562

oL| B3372
89" Neobacillus drentensis LMG 218317 (AJ542506)

100, B258

Bacillus infantis NRRL B-149117(CP006643)

100 B196
Lysinibacillus odysseyi 34hs-17(AF526913)
B1232
Planococcus maritimus DSM 172757 (CP016538)

7 B839
8oL Planococcus rifietoensis M8™(CP013659)
100, B1881

1 Staphylococcus sciuri DSM 203457 (AJ421446)
Bacillus wiedmannii FSL W8-0169" (LOBC01000053)
B899

Bacillus paramycoides NH24A2T(MAOI01000012)
B2602

00| Bacillus pseudomycoides DSM 124427 (ACMX01000133)
Bacillus cereus ATCC 145797 (AE016877)

Bacillus toyonensis BCT-T112T(CP006863)
[~ B1236
57l BLS

57 B609
95, B2699
Mesobacillus jeotgali YKI-10"(AF221061)
50 100r— B1094
Metaba wl[[uv halosaccharovorans E33" (HQ433447)

(S 2
100 A[lm[xlm[ubnc:llur hwajinpoensis SW-72" (AF541966)

95, B3375
62 E Bacillus hmlmu ensis C-89"(KJ868191)
N Bacillus 1517 (AB099708)
33373

B796

Bacillus australimaris NHTI 1" (1X680098)
Bacillus zhangzhouensis DW5-4™ (JOTP01000061)
B184

67 ﬂ acillus siamensis KCTC 136137 (AJVF01000043)

B303
63 Bacillus velezensis CR-3027(AY603658)
87 B335
Bacillus vallismortis DV 1-F-3" (JH600273)
B2954
Bacillus subtilis subsp. inaquosorum KCTC 13429T(AMXNO1000021)
B194
Bacillus subtilis subsp. subtilis NCIB 36107 (ABQLO1000001)
9

B925

Bacillus subtilis subsp. stercoris DTXPN1" (JHCA01000027)
B293

Bacillus subtilis subsp. spizizenii NRRL B -23049T(CP002905)
B521

Bacillus tequilensis KCTC 13622 (AYTO01000043)

B693
100! Halobacillus trueperi DSM 104047 (AJ310149)
B2550

|

100" Brevibacillus reuszeri DSM 98877 (LGIQ01000014)
B3362

100" Paenibacillus turicensis MOL722"(AF378694)
B2586 N

100" Paenibacillus elgii SD17"(AY090110)

BY08 )
100" Paenibacillus pinisoli NBS* (KC415175)
0.005
—

B 1 3D FERFFE Y 16S rRNA 5E K $31 Neighbor-
Joining 4% F
Fig.1 Neighbor-Joining phylogenetic tree of 16S rRNA

gene sequence of Bacillus in soil
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Table 3 Diversity of Bacillus isolated from different culture

media

Shannon-

S e e Simpson ~ Wiener Pielou
" B BB EEE L e e
Vi g dk Number Number Number ke R ke

Culture Simpson  Shannon-  Pielou
. of of of ; . .
media bacteria  strains nus index Wiener index

acteria strains  genus 7% index P)
(H"
M10 32 14 3 0.918 2.561 0.739
M5 34 15 5 0.920 2.617 0.742
M7 54 24 8 0.941 2.994 0.751
P3 51 24 7 0.945 3.032 0.771

2.3 FHLAEHEKRNFIEETE

iz FH SR K 40 MR 25 KT TR 2 0 28 W SR 41 2F 2
BEHRE LB T 4 MAFIEE (40,50,60 F1 70°C)H
FAFTREFE 3 dL 45 RS 9 BRAE ™= Az W 3% WA K iR
R TR PR (BT 2) . 1% 9 BRI 31 4E 40°C Rl 50°C i A= K
R 4f,B1235 78 60°C B A= K 2218, Ho 4y 8 #k 4l 16 7%
60°C I E K B, 78 70°C I AR K 2518 . /K i Bl ik 36
S5 R W] AN [FRLEE R 43 B9 1R PR 19 41 4 53 it e 1 £
1 22 5L RIAE W SR 4T £F 2 R G 9 3 LK B S
EHEA K (H/D)ARE (% 4) A 40,50,60 F1 70°C 4%
FF .9 BRI H /D {H53 518 4.4 - 10.5.4 - 10. 5,
3-16.5 f11.5- 7.2, ARG EKRZE H/D
HAF AR R B 22 5%, B bk B26.B299 ,B1081,B2954 Fil
B925 [ H /D {H7E 40°C 1 50°C i & A W . 3 o) . 76
60°C i} 3k 3] 35z 5 - 70°C B fge /N BT I% 5 Bk & 7E 60°C
R4 FHEEHBEKNGER

Table 4 Primarily screening results for cellulase producing strains

BF 7 A= ) 2F 2 38 T 006 0 B R F 2 O b K R
4 PRH (B2550.B521,B1235.B194) , 7£ 50°C ) ¥
B H/D {28/, HIA—IRET 4 %W 0 H/D {8
Bysesn . BBR K i P B AR R B IR BRI ER (A AT DL
WL AIE T 85 1 v I, (ELS BRAE Sy T b Tl 0% Y M —
AR BR BT 2P D X S AR Y 7 AR T .

70°C

\ —

-

&1 29 Bk £F 4 3R I B RR 7E A W) IR EE T 1Y
Fig. 2 Cellulase activity of 9 cellulase pruducing strains

by plate assay at different temperature

T R K AR K ik P AR KAk B EAR /R HAR
45 Colony diameter (D, mm) Diameter of transparent ring (H ,mm) H/D

Strain

number 40°C 50°C 60°C 70°C 40°C 50°C 60°C 70°C 40°C  50°C 60°C 70°C

B26  1.90%£0.01 2.00£0.01 1.60+0.16 5.50£0.25 19.90%0.01 20.75+0.06 26.25£0.06 9.20+0.01 10.47 10.38 16.41 1.67

B299 2.40%+0.36 4.75£0.06 2.85+0.30 1.70%0.16 12.20£0.01 20.00+£0.04 27.75+0.06 7.15+0.01 5.08 4.21 9.74 4.21

B1081 2.05%£0.06 3.00+0.04 2.15%£0.02 2.80£0.09 10.75%0.06 23.25%+0.06 25.90£0.01 9.10£0.01 5.24 7.75 12.05 3.25

B2954 2.15+£0.01 2.40+0.01 1.80%0.01 1.05+0.01 13.55+0.30 15.40+0.16 24.30£0.04 7.55%£0.01 6.30 6.42 13.50 7.19

B925 2.65%+0.02 3.85%£0.02 4.00+£0.09 1.80%0.09 11.65%0.12 16.65+0.02 20.55+0.56 7.65+0.02 4.40 4.32 5.14 3.33

B194 2.05%+0.01 2.45%£0.12 5.05+0.01 6.25%£0.06 10.25%0.06 16.90+0.01 17.25+0.06 10.60£0.36 5.00 6.90 3.42 1.70

B521 1.05%+0.02 2.90£0.81 6.05+0.01 2.65%+0.02 7.75+0.06 16.25+0.56 21.65+0.02 8.35+0.02 7.38 5.60 3.58 3.15

B1235 1.85%+0.02 1.05%0.01 - -

10.60£0.01 6.25+0.06 - - 5.73 5.95 - -

B2550 1.25%£0.01 2.25+0.02 5.10£0.01 7.35+£0.02 11.55%0.06 13.10%+0.01 16.75£0.06 12.05+0.06 9.24 5.82 3.28 1.64

I = 7R

Note: " —" means no activity
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R0 0 A B0 O R A DR AR IE SR A . R RROIR IR AR R R M R RO B . MR
S0CCIERITIR 7 d Jm M E B AR A i A A R 2 . Wl 4 B1235 TENIN U3 4 5 MREU G IE AR 5 A — E
3 Fr7R Wbk B1081.B2954 \B26 Ml B299 K U8 AL il BRI IZAK . JLT- B0A AR CR

B3 5 bRy LF 4l ZWE B RRIE IR 7 d U5 6k 4 1 I A A R
Fig.3 Degradation effect of 5 cellulase-producing strains on filter paper after 7 days of culture
2.4 SUERBAEEHBOARENE B1081>>B2954>B299 >B26, {H 4 kI 19 40 VI B 35
M T B Bk B1081,B2954 . B26 Il B299 X & 4K Y P R 5 M R — 50, B1081, B299 FI B2954 i i
A ROR B2 A B — D B I S TR BRI B S PR R AR, BIAE 50°C B 5 w1 5 T B26 Bl i
W07, WP 4 B 4 bk i 2T 48 2 W i R 0 2T e R JEERE T, LG e 1 5 BEAR, 7E 60 — 70°C B I PR 8K
DAL 7] T 3% P 0 20 ol 0 PR RS i P A Ak SR R, B e AH TG PR AE 80 — 90°C s A AG I i, W] RE 2 i i
HRBE A W EE 0 T B R TR R AR R e BUOLRTE.
80°C B AH XF 1 4 3k 2] e w5, BTG M K /NHE )Y 3 R
F ZFHER N TEECMCCasc 100 JE 4L HEFPase
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Study on Diversity and Screening of Cellulase Activity of Bacil-
lus from Shankou Mangrove Soil

LI Fei' , LI Zhe* . QIN Xianling' s HUANG Shushi’,SU Xinying' . PAN Xinli*

(1. Guangxi Key Laboratory of Maine Environmental Science,Guangxi Academy of Sciences,Nanning,Guangxi,530007,China;
2. Guangxi Key Laboratory of Marine Natural Products and Combinatorial Biosynethesis Chemistry, Guangxi Academy of Sci-

ences » Nanning , Guangxi, 530007, China)

Abstract ;. In order to investigate the diversity of Bacillus in the soil of Shankou mangrove reserve in Guangxi,
the strains with good stability and high temperature resistant cellulase activity were excavated. In this study,
the diversity of cultivable bacillus in mangrove soil was studied by culturable method and phylogenetic tree a-
nalysis based on 16S rRNA gene sequences. Carboxymethyl cellulose sodium was selected as the only carbon
source. Combined with Congo red cellulose culture method,filter paper strip disintegration test and cellulose
activity assay method, the cellulose degradation activity research on the isolated Bacillus was carried out. The
results showed that a total of 171 Bacillus strains were isolated from mangrove soil, belonging to 4 families,
12 genera and 40 species,among which Bacillus was the dominant genus. 9 Bacillus strains with significant
cellulase activity were screened out, and four of them had significant thermal stability. There are abundant
cultivable Bacillus species in the soil of Shankou Mangrove Nature Reserve in Guangxi,and some strains
show significant cellulase activity,which has great potential for excavation.

Key words: mangroves in Guangxi,soil,Bacillus ,genetic diversity,cellulase activity
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