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Diversity of Intestinal Cultivable Bacteria from 6" Instar Larvae of
Dendrolimus kikuchii in Anning City, Yunnan Province
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Abstract: In order to provide reference measures for the comprehensive control of Dendrolimus kikuchit,by taking
6" instar larvae of D. kikuchii as the object , the pure culture method was used to isolate and purify the 6" instar lar-
vae of D. kikuchii collected from the Anning area. The morphology of the isolated strains was observed and the physi-
ological and biochemical index were determined. The strains were initially identified by combing with 16S rDNA mo-
lecular identification technology, their taxonomy status was preliminarily determined,and studied the diversity of in-
testinal bacteria. The results showed that a total of 104 strains of bacteria were isolated from 50 6" instar larvae and
belonged to 10 genera and 14 groups,i. e. 55 strains of Bacillus sp. (5 groups) ,9 strains of Paenibacillus sp. (1
eroup ) ,2 strains of Ochrobactrum sp. (1 group) ,5 strains of Brevibacillus sp. (1 group) ,4 strains of Micrococcus

sp. (1 group) ,6 strains of Moraxella sp. (1 group) ,8 strains of Enhydrobacter sp. (1 group) ,2 strains of Solibacil-
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lu sp. (1 group) ,7 strains of Staphylococcus sp. (1 group)and 6 strains of Providencia sp. (1 group). Among them,

Bacillus has the highest relative isolation rate of 53. 00% . The Shanno diversity index, Simpson dominance index

and Margalef richness index of intestinal culturable bacterial from 6" instar were 2. 521 7,0.912 9 ,and 2. 799 1 ,re-

spectively. The diversity of the 6" instar larvae of D. kikuchii are rich and the Bacillus is the dominant bacteri-

a. These strains lay a research foundation for the comprehensive prevention of D. kikuchii.

Key words: Dendrolimus kikuchii; intestinal bacteria; diversity; 16S rDNA
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FEHJE (Dendrolimus) , 576 = 7 B3 & BT Ay
& FESMIEREE. WL W, WL, st
WA TE P T R 3R S AN IR
W6 FrERz—, HAZIEEER., HEish
. TR, AT B SRED ) MK
AR RIS, iR EAAFL (Pinaceae) FHYIMGZE
FETZ, ARANKBE, ™ RENRAH S HE X ) A R A
AR 7, 25 25 1 AT Y A 7 AR I R OO
Y 2000 AEVLPE A M £ 8L B, BRI —IK
BEMEBERKE, FEORMA (Pinus elliottii) 1)
ZREREE] 522 hm™™

AR, XEEIA T BTG 7k F B E M
R BB IRY | A BIRTY DL A Y B
AR BB 2 S, 7R B AS E HUA
W= T —E bz tt, Wik, AMER ( Beawria
bassiana) ' . T =4 AFH  (Bacillus thriengiensis) .
g AR IE A TR R B A L B
WEIE I, B MU 3 WA ke B st by B 1 A
AR Bk 22 R 1 B SR N A W 1 2
PE R E R BRI REALE W B, RERE I T
FHRG R AR TR DL AE YRR A AR
G RN B R EE AN, K
g R B AEREFSEHEREN MG, AFRIERR
WIE R REEY), —Jr IO B s e ik RE i, o)
—HHEIXZ5 T RARM S,

WIRRY, REZHE R IERM YIS T4
(2= S e T o M el L e
M FAE R Avrp i ss — K H, s )
Z, KA RE S EN 16%, KRZLUALMKIE
FHONE, WS DB LR R AT 1
Ba BemH R 2R, Wil mEitsz
Hi e | A5 22 5 DA R A ) I AT I A T 8 5
MBI A Py R 2 S 8 g 22 77 Ak
WEmn LA /NS MK ( Plutella xylostella ) A 5% X 42
KL GE 485 37 5 F DGGE H yik i ¥ 5% H: i 18 1k

IR Z R, kB4 B T R G 2 R B
Z, AW & IKE B (Serratia ) F1 R 5. i H J&
( Pseudomonas) (GAEH M

ARSI DA T i DR A [ R il R A4 RS A B
6 WA RE, SRALEREFRBOR | LA 168
rDNA JF51IXS 6 #4)) HL ) 18 20 T 25179020 1Y 70 B 48
E, WRREFMEL 6 BB MR IR H 2
FEME, WIS B e s A Wy ) S RE Boxd T R AL
THRMPR RS %,

1 MR 57%

1.1 SR

REPIAER 6 4 AR (K1) RAZHA
TR = M As (Pinus yunnanensis) FKP
(24°31" ~25°' N, 102°8" ~102°37' E, ¥4k 1 913
m) . ARIGLZTH ARG O, A2 T T AU IR
B s, FET7 R 1 km® Y B Y BEALPEIE 10 AR5
S, BRI RUCRAE 7 SRR RPN B L 6 1R 4)
Hdu, BA70 3k, JRIER 6 W4 BT TR AR ]
S E SR, ARSI

o 30 M)
i G s 2 T _ ;
‘*Fﬂ*‘»mﬁgﬁ?aﬂ‘ ;
e B R |
v
» A -

E1 BFHREHGERISH
Fig. 1 6" instar larvae of D. kikuchii
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Tab. 1  Morphological characteristics of intestinal bacteria in 6" instar larvae

PO AR me % EWE A vl
N601 G+, FFWR  WHEDERTF KA NS ONE REHRE, AR % 13 12. 50
N602 G+, FFAR BRI R EFu) S AEW FREOCHEITIE 9 8.65
N603 G+, FPIk B ME H LS AEW FREOGHNIE 14 13. 46
N604 G+, ¥R BB WF A S NiEH R EE 8. 65
N605 G-, kiR FEMME AR B35 KRB REHEH I 1.92
N606 G+, ¥k B ME H LS HIEW REDGHIE 5 4.81
N607 G+, ¥k FIEMNE e ST RIEW REDLW, &G RN 10 9.62
N608  G+,BRIk  EEME Egul B, AEW REOGHIE 4 3.85
N609 G-, FRR BB LR KEf B ANFBH REOEH IR 6 5.77
N610 G-, ¥Rk AHNRT  Af A#FF ORNEW RWOECHE, AR 8 7.69
N61l G+, FR%  BIEME M #“5r ANBEH RGN A K 2 1.92
N612 G+, FRIk MEERT ¥ 6 NS AEW REOLEIRE 9 8.65
N613  G+,BRk  ERME M LS AEW FRIEOGHE IR 7 6.73
N6l4 G-, #FR  FEHNE A6 #%S5F ANEH REOEHE IR 6 5.77
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Fig. 2 Colony morphology observation of some intestinal

.. ho.
bacteria in 6" instar larvae
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Fig. 3 Micromorphology of some intestinal bacteria

in larvae (100x)
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Tab.2 Physiological and biochemical results of insect intestinal bacteria in 6" instar larvae
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Fig. 4 Clustering of physiology and biochemistry of strains
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DNA FFH)TE GenBank FIEM, 344 GenBank % 5%
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#E, WILSEEN  N6OL AL H2FFFF B (Bacillus
subtilis) , N602 F=5 S ZHEMATH  (Bacillus aerius) ,
N603 Ay it ZF AT 18 ( Bacillus altitudinis ) , N604
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sis), N605 H ANEEHFT W ( Ochrobactrum anthro-
pi), N606 Ny 135 ZFfFFTE ( Brevibacillus agri) ,
N607 Ky H BLE TR 2 fAF I ( Bacillus methylotrophi-
cus), N608 A i 85 i BR B ( Micrococcus luteus )
N609 Fy B G 5K i ( Moraxella osloensis) , N610
NG K T JE  ( Enhydrobacter sp. ), N611 b FFHk 1
HEZEHIFT B (Solibacillus silvestris) , N612 Sh%i/NZE
FOFFE (Bacillus pumilus) , N613 A3 IR % 4 BR 6
( Staphylococcus capitis) , N614 A5 G B &
W (Providencia retigeri) , X 38T IEHEH 6 4]
B A Y AN RS A i LI IE AR R AL, 107
B — 25 (R 5250 D) S LA 2 A
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Fig. 5 168 rDNA sequences of intestinal cultivable bacteria

from larvae of D. kikuchii
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Tab.3 The GenBank accession numbers and the best similar strains of intestinal bacteria from larvae of D. kikuchii

RS GENBANK %5t R KA bR HLE/ %
N601 FHDZB2BB016 Bacillus subtilis(KX427026. 1) 99.0
N602 FHEDWAMAO16 Bacillus aerius (MH260934. 1) 97.0
N603 FJKC4DN4014 Bacillus altitudinis( MH497615. 1) 99.0
N604 FJKERNKDO14 Paenibacillus pasadenensis( K€955126. 1) 99.0
N605 FJKGY068014 Ochrobactrum anthropi( KX774373. 1) 99.0
N606 FJKK9E6CO014 Brevibacillus agri( MF925213. 1) 99.0
N607 FJKNSDVS016 Bacillus methylotrophicus (KC172004. 1) 99.0
N608 FJKSRV53014 Micrococcus luteus( LT548971. 1) 99.0
N609 FJKUNRS4016 Moraxella osloensis (J(Q762446. 1) 99.0
N610 FJKWN5PJ016 Enhydrobacter sp. (MG254791. 1) 99.0
N611 FJKYM717016 Solibacillus silvestris( KC345026. 1) 99.0
N612 FIMODVKWO1 Bacillus pumilus( MG594850. 1) 99.0
N613 FJM2GUDTO16 Staphylococcus capitis( FJ357608. 1) 100. 0
N614 FJM69F29016 Providencia rettgeri( KC456547. 1) 99.0

2.6 REXEW

B 6 4 BB AN 1Y 16S tDNA J¥51 k1T R
SGRBHSH, WERRELEWN (E6), B
AEH 6 W4 R E R LR M IHE T 3 SRR,

FrJE . MAREE . MAEAT R | 2R AT
J& | TEEZFRAT RS BRI E ] (Ac-
tinobacteria) , NTHEKEHJE; 2 = KB N BIREI]
( Proteobacteria) , 43l h: &R, SEHE

E—KINERER ] (Firmicutes) , 4358 241

100

100

J& | WOKEE ., & R REE

N602

Bacillus aerius (MH260934.1)

I N603

Bacillus altitudinis (MH497615.1)

Ne612

Bacillus pumilus (MG594850.1)

{ Bacillus subtilis (KX427026.1)
N601

100

99
N607

69
Bacillus methylotrophicus (KC172004.1)

N613
100 Staphylococcus capitis (FI1357608.1)
| N611
100 = Solibacillus silvestris (KC345026.1)
100 | N604
Paenibacillus pasadenensis (KC955126.1)

96 N606

100 l Brevibacillus agri (MF925213.1)

| N608

\
160 Micrococcus luteus (.T548971.1)

100 [ N605

Ochrobactrum anthropi (KX774373.1)
100 [ Nol4

99

Providencia retigeri (KC456547.1)
‘ Moraxella osloensis (JQ762446.1)

N609
100
77 N610
0.020 76 Enhydrobacter sp. (MG254791.1).

El6 ET16S DNA FIME 6 RABFEAENRELTH (MBIEE)

Fig. 6 Phylogenetic tree inferred of intestinal bacteria from 6" instar larvae 16S rDNA sequences ( neighbor—joining method )
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