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Table 1 Standard strains of B, thuringiensis
for preparation of flagellar antiserum

B MEmsR I b

Strain H-serotype Subspecies
HD-2 1 thuringiensis
HD-3 2 finitimus
HD-73 3a3b Rursta ki
HD-930 4a4b sott0
HD-29 5a5b galleriae
HD-109 [3 subtoxicus
HD-11 7 afzawai
HD-i2 8a8b morrisont
HD-537 9 tolworthi
HD-145 10 darmstadiensis
HD-201 flaltb teumanoffii
HD-542 12 thompsoni
HD-395 13 pakistani
HD-567 14 israclensis
HD-932 15 dakota
HD-521 16 indiane
HD-865 17 tohokuensis
HD-867 18 kumamotoensis
HD-368 19 tochigiensis
HD-977 20a20b yunnaenensis
HD-847 21 colmeri
HD-1012 22 shandogiensis
84-F31-31 23 jeponecnsis

& *

(=) HELSFRITFEANREF W HF
HE%NSE

M 3160 A~ BErPIL A BTG 90 #RRE
SFRITHM 87 RREFE A, UL H
BOGEM, HrmEERNOHEESR YN
2.9% F12.8%, 50 ERKEHNZRE,
4 B HENEESEERLE 2
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Table 2 The sum of isolates of B. shuringiensis and B. sphaericus from soil» of four provinces

JEeran B A
" " toRER . thuringiensis . sphaericus
Provi Number of soil Y
revince 5amples gﬁ& ﬁ&ll$(%) 7ok $ 54 ﬁ}$$(%)
Number of Rate of Number of Rate of
tsolates isolarion isolates isolation
#M Guizhou 7440 24 3.2 12 1.6
B Yunnan 1250 39 3.0 44 3.4
i} Sichuan 905 24 2.7 20 2.2
By Shaanxi 225 3 1.3 11 4.9
Bit Total 3160 90 2.9 §7 2.8

3 FALRADNGRESFRANNREFERFAD S

Table 3 Distribution of B, thuringiensis and B. sphaericus in different forms of soils

T 3 & FRITE BREFRITE
Soil B. thuringicnsis B, sphacricus
En,
orm of lan ; fE EH| T EERE I B
%%o”ﬁ pH |Number of [thF(% ) Number of ﬁHjR%é%) Number of ﬁﬂi%(%)
samples Rate isolates isolates ate
4,0—7.0 1453 46.0 46 3.1 40 .8
red and yellow
Rt 5.0—7.0 455 4.4 11 2.4 7 1.5
dark brown
F M 5.0-—7.0 280 .9 9 3.2 9 3.2
brown
m o+ l4,0—7.0 345 10.9 10 2.9 10 2.9
-] black
Dry land ; 6.0.-6.5 100 2 9 9.0 3 3.0
loamy sand
&t [s.0—7.0 223 1 1 0.4 0 0
sandy
% +  [|o.5—7.5 225 1 3 i.3 it 4.9
loess
& 7 3082 97,5 89 2,8 8¢ l.e
total
KB KB+ I5.0—7.5 79 5 1 1.3 ¥ 3.9
Poddy-field | rice field

BRIRadghoamiks, mMEAH LR
BHEENED I RALE I W 4 4 %
po FREFERFEEKE L DS R
ES TR,

2. RIF 118 oH FRR SH0 R E o A5
xR, ZT4HRERH, HESFHRF
BEraas51l8 oH LXK, & pH
4.0-7.5 &R LG, BRoHFELE

FilTo, WILIF A SR mEIT th bk 1 49,
() FTRHEBAPEHEEF MFT
BHRETRTEIBHRE
HEMAEHRAEEIN BHX A
(& 5) R, FE S ERITEER .,
R, RUFERARTEBERTTHOSE
RPE S THASREE, REFANE
ERE KRB, SR RE 143%, 2
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24 TEL1# pH S TREDENS S

Table 4 Distribution of two species of bacteria in different pH of various sorts of soils

pH4.0—5.5 pH6.0 pH6.5 pH7.0—7.5
#fy
Provi- | Loy | Brsrill | Bssrih | £#E%E [BribiisBesriias] +#E0K [Brat B B| £ 48 [BesrmlBssr
nce Number| 2(%) | #(%) |Number{ (%) (%) |Number [#(96)3(%) Numl?er (9% ) HE(%)
of soil Bt Bs |of soil Bt Bs of soil Bt Bs Jof soil Bt Bs
samples samples samples samples
4 131 3.1 0 284 1.1 1.4 251 3.6 2.8 74 8.0 ] 1.4
Guizhou
= 370 3.0 2.7 500 3.4 3.8 165 1.9 5.3 60 §.3 10
Yunnan H
1
| 130 3.1 0 115 2.9 1.6 370 2.7 3.5 80 b} 2.5
Sichuan :
ke 755 1] ] 25 {1 0 200 1.5 l 5.5
Shaznxi l
B 6 3.0 | 1.6 | 1089 | 2.6 | 2.5 911 | 3.1| 3.7| a14 | 3.4 3.4
Total

* ERAEMEANSE pH BEIRAROLATES R,

Bt: B, thuringiensis; Bs: B. sphacricus.

S FESFRATHARETRAEN S BSHRHRNXR
Table 5 Relation between the distribution of B. thuringiensis and B. sphaericus
and the sort of plant cover

HE IR BRI AT
B. thuringiensis B. sphaericus
. WS E
HEARE HE  “Number of
Plant group Species plant cover | gpksy .
Number of‘ﬁt%ag(%)Number of, U R(%)
. ate . Rate
1solates 1solates
B .M R E 12 1221 33 2.7 23 1.9
Crops, oil plant, tebacco
F: e 21 445 4 2.8 12 2,7
Vegetable
Bk R 45 680 33 4.9 19 2.8
Forestry, fruit tree, bamboo, tea
tree
FEL WML AT A 24 425 14 3.3 22 5.2
Weed, wastes, herb flower
T H 16 192 5 2.9 4 3.9
No plant
P 2 49 1 2.07 7 14.3
Rice |
Jan 120 3012 | 90 2.9 87 | 2.8
Total | !

T REE EREMENR. AR HEh,
EHFEFEET, HAEENS D ESR () HESFRAHS WD N R
R RERHELTEHER G THEGSE DUPER :
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Table 6 H-Serotype of B. thuringiensis and distribution in various province
HHEMELHRLDBHEOEMA(TR)
- ﬁﬁﬁﬁﬁk Rate of different H-serotype in various province
H-Serotype H"]hi‘{?{(c%)
A ZE POl
Guizhou Yunnan Sichuan Shaanxi
H, 17.8 1.1 10.0 4.4 x.2
H, 12.2 6.7 2.2 3.3 ]
H, 4.4 1.1 0 3.3 0
H, 4.4 9 3.3 0 ta
H, 4.4 4.4 0 0 0
H, 3.3 0 1.1 2.2 0
H,, 2.2 0 0 2.2 0
H,, 2.2 0 1.1 1.1 0
H,, 2.2 1.1 0 i1 0
H, 1.1 0 1.1 0 g
H,, 1.1 o 1.1 0 0
H,, 1. 0 1.1 0 0
H,, 1.1 0 0 1.1 0
EPe 21.1 3.3 13.3 4.4 0
Auto-agglutinate
THEH 6.7 2.2 1.1 5.3 0
Noaflagellum
5 R 14.4 5.3 4.4 4.4 ]
Ne agglutination
EORHBEENBEENF & F T Boar, BRHRBEKNETFES

BT, HBMERENNY H 5 H
B, %% He B & Hy B, WEHE
B HRLL BISE S , 5 MR 20 %o Hin
Hy,. Hs. Hip Hy % Hy EREHEY
WA BT, 5 Ek S SRS
WL TS T IR B, 7 T 6 R A T
U EERIE 6.

() HELSRTFENRLE B
EAMENHB NI

50 kA2 A T EY, A REE
WH 61tk BRI L8 BE, AR
K s TSR B 4—5 Bk, T A S Y 2
e, X R R 28 R RSB 3
¥ro Bk YG41-02 d/NRBIKHBE
BB, M SRR RS,

FE7,

87 BRERFLETRATE, (L 2 B BB
BB SYCEF N SCARKE 1593 544
EE% ISR

(R) HEASNESRESENH T B
RES

MO F =S FRTETEHEROERE
GARERESHEENEER (B &
B, ;R RS TS, e
HEHHER AAY BNRETE &
hpEfE SCbil-01 PR AMITH &K,
EHAEESERERE, EEYG4-02
g AT, A AR A, ok
ok sEhR kRN AR R

FECFRAE 14 MRREHRNER
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BT REXLTMANH 6 BB o RHNE

Table 7 Toxicities of principal straing of B. thwrimgiensis against species of insects

G gﬁ%ﬁ% P:itnci?al Z‘iraﬁ '?iojxji’:ﬁ?;
K & thiy [Number Dfrnarc effi-
Insecct Instar efec_ture cicnt stra-
strain g ] ik, %) R #(%) LC,,
Code H-Serotype Mortality (%)
3 61 18 SCH11-01 3 i00(24h) 1.58
SPLO4-06 7 96(24h) 1.66
SPy14-01 THE 100(24%)
nonflagellum
P SHI1-05 3 100(24h) 1.00
Piuteila YD41-01 3 100(24k)
xylosiella YD41-03 3 96(24h)
YG41-02 3 100(24h) 0.89
YK42-04 3 96(24h)
YL47-03 3 100(24h) 1.41
HD-1{CK) 3 88{24h) 2.08
2 15 4 YG41-02 3 78(48h)
YGd22-03 F4 unknown 85(48h)
YK49-04 - a5 80(48h)
Praﬁgfﬁfﬁﬁm auto-agglutinatel( B4k erystal only))
¥ H-8AK CK) 7 10.25pg/m1(48h)
HD-1 (CK) 3 20(48h)
1H-A{CK) 7 60(48h)
2 13 5 YG42-01 3 97.5(48h)
YG41-02 3 97.5(48h)
Ju B SCh11-01 3 97.5(48h)
separata YD41-01 3 $5.0(48h)
YD41-03 3 #5.0(48h)
HD-1(CK) 3 95.0(48h)
3 7 2 |SPho4-0s 7 100(24h) 0.00265
C”%ﬁf?}m: Y K22-01 3 100(24h) 0.00738
IPS-42(CK) i+ 100(24h) 0, 00059
3 4 1 |SPho4-04 22 63(72h)
ﬁﬂ?bri FH3-03 K41 unknown 79(72h)
molitor HD-1({CK) 3 2(72h)
TH-A(CK) 7 0(72h)
2 B 2 KK10-01 A Hl unkoown 80.0(6d)
KA32-01 F4 unknown 93.8(6d)
28R ch KKg1-02 #4] unkonown 69.2(6d)
ﬁ;f::fg;:;;:“ SPR11-05 | %4 uuknown 68.0(6d)
nciata YM-03 8 46.0(64d)
FH3-03 # 4] unknown 42.0(6d)
HD-i(CK) 3 0 (6d)
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A1 BATHIELFRFHERBEREERIEA (3300-5300X)
Fig. 1 Morphology of parasporal crystals and spores of Bacillus thuringiensis
under electro-microscope
(A) SCb11-01; (B) SPho4-06; (C) FH3-03; (D) YD37-01; (E) YG41-02;
(F) YGdz22-03; (G) YGd26-03: (H) YK22-01.

% EHRAY SDS-PAGE ER(E 2) B/
H, KBS EGOERRERE 130—140
kd B AR, H SCbL1-01 {1YG41-02
A HAENEEE SkdEFRNELR;

H, B SPh04-06 & 135kd BEEFR, M
29 BRNE E BRSE B RRER
RN 4 50kd (B E R, K i FH3-03 1
A 2 8k (KK10-01 & KA32-01) X4
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B2 WHAX¥RIFEARSAEARKK SDS-PAGE B
Fig. 2 Patterns of 14 sorts of parasporal crystals by SDS-PAGE

(1) KA32-02; (2) KK31-01; (3) FH3-03;

(4) KZ16-02; (5) SPh04-06; (6) YG41-024

(7) YG48-06; (8), (16) E AR, Protein standards; (9) YGd22-03; (10) YK20-85;

(11} SH22-01; (12) SCb11-61; (13) SCb14-01; (14) SPh09-02; (15) SPh15-06 (PRMIE

FREORFENSS TR/, The numbers beside the figure show the molecuiar weight of
protein standards).

BHERARSE L. REFRAFEE S
HMELEHI SDS-PAGE H#TiEM, &
BHAE 41-44kd BEHHHS K &
B CRARE R ) o DL g5 R, feiR
mARER RS SHFENELYE, 5]
NREESARLEES %,
W w

AR BT P K I T 5 B0 - s ch 4y
HEMAZS T A EEC A mER S &
BTRME, AREARENFRELFH
RRAR+SFE, i LIEH SRR
AL EY. RSN FELSE RN
HEM, ES AR -RERE
B> RO &0 E 5 L X R 47 )
B S MR R AR O T F R AR
RWE, SO ERT REMRET
ERORBERF,

THRBRROARZSFR/FE B A |
0% BB BE, MALTEEHR, Bt
—H W R,

FEIL 90 BRIRT UM BE 4> B ko, (X

A 2 BB 5 B SR e B il
REGEGNREARAEE G TN D
S S A B E, A TR SRV
05 6 TV A ¥
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SURVEY OF BACILLUS THURINGIENSIS AND BACILLUS
SPHAERICUS FROM SOILS OF FOUR PROVINCES OF
CHINA AND THEIR PRINCIPAL BIOLOGICAL
PROPERTIES

Li Rongsen
Luo Cheng

Dai Shunying
Sheng Zhumei

Li Xiaogang
Sun Ming

(Wuhan Imszizure of Virology, Academia Sinica, Wuhan)

A number of isolates of Bacillus thurin-
grensis and Becillus sphaericus were obtained
from socils of Southwestern Area and Shaanxi
Among isolates of B.
thuringiensis were under 13 sorts of serotype
in total of 23 sorts of B. thuringiensis and
about 20% of auto-agglutinate strains. Rules

Province of China.

of ecologic destribution of two sorts of bac-
teria were analysed. Toxicities on six species
of insects, morphology and crystal prateins
of B. thuringiensis, as well as toxicities, mor-
phology and crystal proteins of B. sphaericus,

were investigated. 22 strains of more efficient
of B. thuringiensis and 2 strains of more ef-
ficient of B. sphaericus were votained. It was
shown that B. rhuringienss is actually soil
microorganism, and resource of B. thurin-
giensis is much fruitful in Southwestern Area
of China.

Key words

Bacillus thuringiensis; Bacillus sphaer-
jcus; Serotype
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