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A Comparative Study on Isolation Methods of Bacillus spp.
—Taking Chengdu Suburbs Soil as an Example
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Abstract: [Objective In this paper, four treatments were set up to isolate soil Bacillus species so that a simple, convenient and
practical method can be selected. In addition, the quantity and species of Bacillus in Chengdu suburbs soil were also estimated.
[ Method] 20 soil samples were collected at 0-20 cm depth in Chengdu suburbs and the dilution plate method was used. The soil
suspensions with heat treatment at 80°C for 10 min and without heat treatment were spread onto beef extract peptone agar and beef
extract peptone malt extract agar to enumerate Bacillus spp., which were represented by four treatments of Direct Isolation
Method-Beef Extract, Direct Isolation Method-Malt Extract, Indirect Isolation Method-Beef Extract and Indirect Isolation
Method-Malt Extract in this study, respectively. [ Result] The quantity of total culturable Bacillus species ranged from
5.18+0.38-6.30£0.56 log cfu-g’'dry soil in Chengdu suburbs soil, and those of Bacillus species were significantly lower in heated
suspensions than in unheated ones. The differences of Bacillus groups were highly significant among the four treatments and the
most dominant groups were estimated by Direct Isolation Method-Malt Extract. With this method, 21 species were identified in
Chengdu suburbs soil, and B. circulans, B. megaterium, B. cereus, B. licheniformis, B. pantothenticus, B. alcalophilus belonged to the
predominant species. However, only 13 species were got with Indirect Isolation Method-Beef Extract, and the main species were B.
megaterium, B. cereus, B. pumilus, B. insolitus. The predominant species were significantly different between Direct Isolation
Method-Malt Extract and Indirect Isolation Method-Beef Extract. [ Conclusion] Direct Isolation Method-Malt Extract is the best
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one of the four treatments, and suitable to isolate soil Bacillus species. The result showes that B. circulans, B. megaterium, B.

pantothenticus, B. alcalophilus, B. cereus, B. licheniformis, B. insolitus, B. subtilis, B. spaericus, B. pumilus are the main Bacillus

species that distributed frequently in Chengdu suburbs soil.

Key words: Soil Bacillus spp.; Isolation methods; Beef extract peptone malt extract agar; Direct isolation method-malt extract;

Chengdu suburbs
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Table 1 The origins of soil samples

iy KFE A Py KR

Plot no. Distribution of samples Plot no. Distribution of samples

1 B KE 23K 1 41 Dafeng in Xindu Count 11 G- XA ¥ 1R 7 41 Dongzikou in Jinniu District

2 M E KIS 13 KB\ 2 41 Yongfu in Shuanliu Count 12 S E R F W 2 24 Laijiadian in Jinniu District

3 44X R[E % 4217 1 41 Tianhui in Jinniu District 13 A BTl 2 41 Xinshan in Chenghua District

4 & IX A1 2E 2357 8 41 Shiyang in Jinniu District 14 FEAEIX R4 MR Baohe in Chenghua District

5 &4 XIEME % 1K 9 41 Cugiao in Jinniu District 15 G X B A SR 1 41 Longtan in Jinniu District

6 HRYTIX J7 % 5F Wanxiangsi in JinJiang District 16 SR IR PN 4 4 Supo in Jinniu District

7 L1 BRI 17 KBA 1 BA Xipu in Pixian Count 17 e SR BEIX P 20 1 1 45 2 41 Honghe in Longquanyi District
8 &5 VG MA TLBA Qinglong in Jinniu District 18 XL EFP AR 4 20 Zhonghe in Shuanliu Count

9 E X B #3% 8 KPA 2 FA Bolichang in Wuhou District 19 XU 4B 8L B 1L A Jingiao in Shuanliu Count

10 HIVTIX =2¢ % Sansheng in JinJiang District 20 S L B B R Tangchang in Pixian Count

RIS FALIAT VI 02K, PAFFALBRFRERAR ZEEBT.
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cfu-g’dry soil) o KM SPSS12.0 HcAurp 1) [k 2 7
ZEHT (ANOVA) AT B MERGEG,  ndh B kAT
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Table 2 Statistical characters of quantity and groups of Bacillus in Chengdu suburbs under different isolation methods

i H FA-WIRFS FEREL SyAiRE 2 $ Quantity (log cfu-g™ dry soil) AR i & E353
Items Isolation methods Sampling No.  Distribution AME B SR SD Skewness Kurtosis
type Minimum Maximum Mean
p5¥id B L WH Direct 20 1E#4% Normal 423 6.40 5.30Aa 0.57 0.248 0.155
Quantity  isolation method-beef extract
-2 YT Direct 20 1E#4% Normal 4.41 5.93 5.18Aa 0.38 0.052 -0.146
isolation method-malt extract
[ #1044 A B Indirect 20 1E#% Normal 4.92 7.11 6.12Bb 0.58 -0.344 -0.049
isolation method-beef extract
i) He75-2 2F i Direct 20 1E#% Normal 5.23 7.45 6.30Bb 0.56 -0.352 0.505
isolation method-malt extract
B B -4 W E Direct 20 1E#4% Normal 4 8 6.60Aa 1.23 -0.444 -0.735
Groups isolation method-beef extract
No. -2 YT Direct 20 1E#4% Normal 5 10 7.55Bb 1.40 0.145 -0.648
isolation method-malt extract
I #1544 A B Indirect 20 1E# Normal 1 5 2.45Cc 0.95 0.992 1.712
isolation method-beef extract
i) He75-2 2F i Direct 20 1E#4% Normal 3 6 4.65Dd 0.88 -0.250 -0.337

isolation method-malt extract

2\ BRI D & ZHGE (LSD) » NEFEMUK 0.05 BEAKF, KETFEMEK 0.01 BEAKF, AP [0 A 7R ZRA L

Lowercase represent a=0.05, capital letter represent 0=0.01; Average values followed by the same letter in the table are not different at 0=0.05 or 0=0.01 using

LSD test; SD Standard deviation
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R ) B B SR, (H S AR AL AN o
CHIE-FZ T 5y B WA R ZE AT
B BRI IR ZE AT B M 2R B
TR GEARFT R . VETRCE AT B A O LRI BRI
FFE (B. mycoides) « /N ZEFRFFIR . BRTE ZF FFF 1A
FHCZEAAT . A ZEf AT B (B. globisporus) . #t
SEEAUATE (B, coagulans) « S AEAATEE . VRS
A B (B. marinus) 45 AR R ZF AU A B (B.
pseudomycoides) « 75z @A AT R (B. thuringiensis)
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Table 3 The main species of soil Bacillus in Chengdu suburbs under two isolation methods

H4%15-32 2T Direct isolation method-malt extract

[]4229%:-2F Al FF Indirect isolation method-beef extract

21 Bacillus species

Ti4 % Percentage (%) S BSMIE Frequency  Fi4F Percentage (%) 5 BIY Frequency
FOIR ZE AT 1A B. circulans 25.44 0.94 3.41 0.30
ECKZFHUAT B B. megaterium 13.03 0.94 35.40 0.45
12 RRZFHUFF IR B. pantothenticus 11.82 0.17 0.33 0.05
ITEREZF fUFF R B. alcalophilus 10.33 0.39 0.07 0.05
FEEEZEHIAT A B. subtilis 8.36 0.44 1.39 0.20
RIEZFAUAT 1A B. spaericus 5.90 0.44 2.50 0.30
JE/N2F AT B. pumilus 3.53 0.44 13.38 0.30
IR ZE A1 B. cereus 3.20 0.78 22.66 0.35
HhACZEHUFF R B. licheniformis 1.97 0.61 0.97 0.10
LR ZFFAT I B. mycoides 0.42 0.33 / /
[ f ZF fAT B B. globisporus 0.11 0.06 / /
45 I B. coagulans 1.12 0.17 / /
REDRZF AT 14 B. pseudomycoides 0,20 0.22 / /
Jh 2 A FFF R B. thuringiensis 0.02 0.06 / /
S ZEHUFF A B. insolitus 237 0.17 18.85 0.05
TR ZEHUR R B. marinus 0.93 0.11 / /
289 AT B. lentimorbus / / 1.98 0.05
EL R SEFAT B B. pasterurii / / 0.88 0.05

17 B i T RS B R R R I 2 K

2.3 BEFENSBITHRME

Bt BB AL RS A 2 B IR L IR RS A
KoL, fELZFHFNEEARENE (B-A) E, ZF
FRT R R AT 1L HLB R R A LB R MRS E 5
MAEAdAEEARERE (E-B) LWk, EiESd
HOER—Fr s A BONPPS SR AR 73 BT

“/” represent no data because the related species was not isolated

PEr o T IR OIS, AR 2R R R
TR VB, AL, B o g, R ENE
T FUFRIEIG 70 18 I RIS B 25 R i e [, ANRESE
iR R IR B R, P 22 E PR R A R B
WTo R I ge s K. 0L, 224 AR R R
ToOle S 3G T 2 AT I IR 20 s T
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A B EAREIEGSE: B: FREEANRIEIRE
A: Beef extract peptone-malt extractBPMA) agar medium; B: Beef extract
peptone agar (BPA) medium

A

FEATEATRIEFE LR RHE

Fig. Colony characteristics of Bacillus spp. in different media
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