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ECOLOGICAL CHARACTERIZATION OF BACILLI IN SEDIMENT
FROM A NEAR-SHORE MARINE HORTICULTRTAL REGION

WANG Yanan''>, WANG Baojun®, DAI Xin?, JIAO Nianzhi’, PENG Zhiying' & LIU Shuangjiang®
(' Southern China Sdence and Technology University, Guangzhou 510640, China)
(2Institute  Microbiology, Chinese Academy of Sciences, Beijing 100080, China)

(} Depar tment of Marine Environmental Science, Xiamen University, Xiamen, Fujan 361005, China)

Abstract A survey on microbial populations in the sediment from a nearshore mariculture region revealed that over 50% (by
cells) of the biomass was spore-producing bacteria. Totally 67 strains of spore- producing bacteria were obtained and were +
dentified by their cellular morphology, physiological and biochemical features. 12 of the 67 strains w ere furt her characterized
by cloning their 16S TRNA genes. Results indicate that 62 out of the 67 spore producing bacterial strains belong to the genus
Bacillus and 5 strains belong to Brevibacillus. Among the 62 strains of Bacillus, B. megaterium, B. marinus, B.
pumilus, B. cereus, B. thuringensis, B. sphaericus and B. firmus were identified, while other 28 strains could not be
taxonomically identified and need further studies. The strains of B. megaterium mainly distributed in the zone above 6 cm of
the sediments, and B. pumilus and B. cereus were dominant species in the sediment under depth of 6 cm. The unidentified
bacilli distribut ed through out the entire zone (O~ 12 cm) of the sediment. The possibility of applying these bacilli for biore-

mediat ion of the polluted marine environments or for developing ecological preparations for horticultural is discussed. Fig 3,
Tab 3, Ref 15
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1.1.2 Eguchi
7l s (P/g L™ l): 10; 5;

NaCl 24; Nax S04 4; KCI 0.68; KBr 0. 1; H3BO3 0. 025; MgClp®

6H,0 10. 8; CaCl,* 2H20 1. 5; NaHCO3 0. 2; Na,HPO4 0. 04;

NH4C10.5, H20 1L,pH 8.0.0= 115 °C t= 30 min
15g L'
[8]. ,
P(KNO3) = 1g L™
, A ) = 10
g L™ ';NaCl NaCl (PrgL™h
0 50 100 150 200; pH HCl (2 mol L™ Y
NaOH(2 mol L™ 1) pH 2468
10.
1.2
1.2.1 (8]
M PN CFU ; MPN ;
s 0= 80 C, t=20 min
1.2.2
18 h ; s
18h ,
1.2.3 [9]
1.2.4
VP 0= 65 C NaCl
pH [9].
1.2.5 16StDNA DNA
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Bacterial populations at different depths of sediment
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67

Ident ification and grouping of 67 spore-forming

bacterial strains from mariculture pond sediment

Genus, species & group

Strains

(Brevibacillus spp. )

( Bacillus)
(B.
(B. pumilus)

cereus)

( B. megaterium)

( B. thuringiensis)
(B. marinus)
(B. spaericus)

(B. firmus)

Bacillus sp. group 1"

Bacillus sp. group 2"

£6,311,61,64,69

1-1,5-2, 6-3,4-3
2-14,4-16,4-17,5 1, 57,
515, 6-11

1-2,2-8, 3-4

1-10, 2-15, 5-14

54,59

2-12,3-10, 4-22, 6- 6
21,25 213,41,42,
44,46,411,412,4-24,

62

F3,H4, 17, F11, E13,
23,26,31,32,36,37,
39,313,314,45,4-8,
413,418,419,53,518,
68

210,2-11,2 17,55, 513,
6 10

* Group 1 group 2

needed to identify the members of grou

Further work is
p 1 and group 2, although they

were phenotypically similar to B. alcalop hilus.
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2.2.2 165 tDN A 67 ( 2Heell 7 11), 413
12 16S rDNA R Hae Il , Mg 1 s
(Afal Mspl Haelll) ( 2. ( 2Mspl, 12). s
, , ARDRA ,
ARDRA . 28 k2 34,
,Hae IlI 12 5 R ( 2 Haelll 5 1 6,

(52,63)( 2Haell 3 4 5

M1 234 5678 9101112 1 234 567 8 910112 1 23456 789101112

Haelll Afal

2 12 16S rDNA ARDRA
Fig.2 ARDRA patterns of 165 rDNA fragments of 12 spore-forming bacterial strains
M: (Marker) ; (lane: strain) : 1: 28; 2:419; 3:52; 4:63;5: +2;6:34;7:57;8:515;9:6-11;

10: 416; 11: 4-17; 12:4-13

2.2.3 1 ARDRA )
168tDNA \ bl .
(99% ., 16S rtDNA . ) 238 .
(99%) ; 62
(98.4%), ) 2.3
2

Table 2 Distribution of Bacillus strains at each sample
Depth of sediments( 6/ cm )

Genus, species & group 0~ 2 2~ 4 4~ 6 6~ 8 8~ 10 10~ 12

(Total number of aerbic drains) 19 17 15 22 17 17

(Total number of Bacillus) 9 12 10 16 11 9

(Types of Bacillus) 5 7 4 5 6 7

( Bacillus )"

(B. cereus) 1 0 0 1 1 1

(B. pumilus) 0 1 0 2 3 1

(B. megaterium) 1 1 1 0 0 0

(B. thuringiensis) 1 1 0 0 1 0

(B. marinus) 0 0 0 0 2 0

(B. spaericus) 0 1 1 1 0 1

(B. firmus) 0 3 0 7 0 1

Bacillus sp. group 1 5 2 7 5 2 1

Bacillus sp. group 2 0 3 0 0 2 1

(Brevibacillus ) * 1 0 1 0 0 3
’ Numbers in the T able show the amounts of each species or groups at the specified sam-

ple.
2.3.1 s
s 6
(2. 2 R cm . 2~ 8 em , Bacil-
R lus sp. group 1 Bacillus sp. group 2
0~ 6 cm s 0~ 12 em s
. ( )
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Table 3 Physiological and biochemical properties of spore forming bacterial strains at each sample”
Depth 0~ 2 2~ 4 4~ 6 6~ 8 8~ 10 10~ 12
(6/cm)
. . B C D A B C D A B C D A B C D A B CD A B C D
No. of strain
1 + o+ o+ - + o+ o+ o+ + o+ -+ + o+ o+ o+ -+ o+ o+ - o+ o+ o+
2 + o+ - - U + o+ -+ + o+ o+ 4+ + o+ o+ 4+ + o+ o+ -
3 + o+ -+ + o+ -+ U + o+ + + o+ + + o+ o+ o+
4 + o+ - 4+ U + o+ -+ + o+ o+ 4+ -+ o+ 4+ -+ o+ o+
5 U + o+ o+ 4+ U + o+ -+ + o+ -+ U
6 -+ o+ 4+ + o+ - 4+ + o+ -+ + o+ o+ - U -+ o+ o+
7 + + - - U + o+ -+ U + o+ o+ - U
8 U + + - - U + o+ -+ U + o+ -+
9 U U + o+ U -+ - 4 e
10 + o+ o+ - + -+ - -+ o+ o+ U U + - - 4
11 + o+ -+ + - 4+ o+ - 4+ o+ o+ + o+ 4+ o+ U - 4+ - o+
12 U -+ o+ 4+ U + o+ o+ 4+ U U
13 + o+ - 4+ + o+ o+ - + o+ -+ + o+ - - + o+ o+ 4+ U
14 U - 4+ - 4+ + o+ -+ U + o+ 4+ o+ U
15 U + o+ o+ - U U -+ - 4 U
16 U U No -+ -+ U U
17 U + o+ o+ - No -+ -+ U U
18 U U No + o+ - - + o+ - - No
19 U No No + o+ - 4+ U No
20 U No No U No No
21 No No No U No No
22 No No No + o+ - 4+ No No
23 No No No U No No
24 No No No + +  + - No No
*A: ; B: ; C: ; D:pH> 10 ; U ; No:
A: Starch hydrolysis; B: Proteolysis; C: Nirate reduction; D: Growth above pH 10; U: Not spore-forming; No: None
2.3.2 -+ WEHKME Starch gydrelysis -w  HEAMMME Proteolysis
-&  TSMEEE  Nitrate reducation —e— pH>10%44 Growth above pH10
120
’ ’ E 100
(6] -
. RE
NO3, 3 g © 60
.3 B
-~
( ) , g .
&
I3}
) o o
° 5 0~2 2~4 4~6 6~8 8~10 10~12
§/cm
6 cm , 3
Fig.3 Physiological and biochemical properties of spore-
L4 ; pH forming hacterial strains at each sample
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