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Fig.4 [Inhibited rate of different insecticides on trehalase activity of Plutella xylostella (in vitro)
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ik 3 W4 P s B A5 2 8 MRAN R, & 16S tDNA 4r F 5 5%E, 43 J& T Serratia (3 #£) , Enterobacter (3 ),
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Isolation and identification of bacteria from the larval midgut
of the diamondback moth, Plutella xylostella

XIA Xiao-Feng'*™ ZHENG Dan-Dan'™ LIN Hai-Lan' YOU Min-Sheng'
(1. Institute of Applied Ecology, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. Fuzhou Center for Disease Control and Prevention, Fuzhou 350004, China)

Abstract The microbiota of insect midguts plays important roles in food digestion, development and the prevention of
infestation by pathogens. In order to study the composition, structure and function of bacteria in the midgut of the
diamondback moth ( DBM) , Plutella xylostella (L. ), eight strains of bacteria were isolated from the midgets of 3rd-instar
larvae using traditional culture methods. Bacteria from four genera were identified: Serratia (3 strains) , Enterobacter (3
strains ) , Stenotrophomonas (1 strain) and Myroides (1 strain) , identified by 16S rDNA sequence. In addition, seven
strains were identified to be from the phylum of Gamma-proteobacteria, indicating that the DBM larval midgut may be
dominated by this taxon of bacteria. Our work provides a foundation for further studies on the structure and function of

microbiota in the DBM larval midgut.

Key words Plutella xylostella, midgut, bacteria, 16S rDNA, gamma-proteobacteria
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CTT-3") TERE4NTE 1Y 16S tDNA, PCR ik £ K
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30 MEFF,72°C 10 min, 1. 0% A9 By IR A EE 11 i Tk
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1.5 NEEPFARREREDH
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MEGAS5. 0 #f4:(Tamura et al. ,2011) , % JHARA 41
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LI PXGL1,PXG6 Mg~k it R, B
AT TR, TR A S AR e 2168, A1 61 AR
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Fig.1 Bacteria strains isolated from the 3rd instar larval midgut of Plutella xylostella

2.2 5E¥K 16S rDNA EFERAF

DABE IR 40 B4 J PR 2 DNA R B4R B 3 168
rDNA (&1 2,8 3) ,PCR =¥ L 4lifb 5 2% 58 LA
PR AR A F W F, 153 8 & A [H ¥ 5
(GenBank accession number: J(396385-JQ396391,
JQ396393) , #5551 ] NCBI %4 FE7E4T blast HXF
(1), Blast FbX}45 4 Ribosomal Database Project

bp
23 (30  —

0416 e

(RDP) %04 )& Classifier 4387 .75 , /NS ik i
SYES 7 KR40 ( PXGL, PXG4, PXG5, PXG6,
PXG8, PXG9, PXG11) J& T v L B[] Gamma-
proteobacteria , H: /1t PXG5, PXGS8,PXG11 J& T4 #T
& Enterobacter ,PXG1 ,PXG9,PXG6 J& T 05

W J& Serratia, PXG4 J& T 5 3% ¥ U )8
Stenotrophomonas ,PXG2 J& T & W& Myroides

2 NIEN 3 #R4h R A AN E E 22 DNA RY$REX
Fig.2 Genomic DNA isolated from the bacteria of the 3rd instar larval midgut of Plutella xylostella
M: NHindlll DNA 23 F AR HEY AHind Il DNA ladder marker;1 — 843 %1438 H PXG1,PXG2, PXG4, PXG5,
PXG6,PXG8,PXG9 1 PXG11 ¥ B& #k %% K 41 DNA genomic DNA isolated from PXGI1, PXG2, PXG4, PXGS5,
PXG6,PXG8,PXG9 and PXG11, respectively.
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Fig.3 Electrophoresis of the 16S rDNA PCR products of the 3rd instar larval midgut of Plutella xylostella
M:DNA 7> T 45 M4 (500 — 12 000 ) wide range DNA marker (500 — 12 000); 1 -8 & #k PXG1,PXG2,
PXG4,PXG5,PXG6,PXG8, PXG9 F1 PXG11 [ 16S rDNA  16S rDNA amplification from PXG1,PXG2,PXG4,
PXG5,PXG6,PXG8,PXG9 and PXGI11, respectively.

R1 N3 4% Heh B 4RE 16S rDNA 55189 blast bb x4 R
Table 1 Blast-based alignment of 16S rDNA from the 3rd instar larval midgut of
Plutella xylostella with the GenBank database

Blast %5 5 i — B0 o i 10 TR AR
GenBank &% * o

B RG ) ( GenBank &35 ) (%) T3] 058 T ok 1 SR )5
GenBank accession
Clone No. b Blast sequences with highest identity The origin of homologue strain
number

(GenBank accession number) (% )

. 30 3
PXGI (JQ396385) Serratia sp. PT2 (GU458282) (99) )
Termite gut
Myroides odoratimimus strain 1CK58 KA N AR 2 T
PXG2 (JQ396386) , o
(JQ229805) (99) Endophytic bacteria in rice
Stenotrophomonas sp. SeNA4 RIS 4 e gy 1
PXG4 (JQ396387)
(HM352411) (99) Gut of Spodoptera exigua larvae
Enterobacter sp. KK1 157K
PXG5 (JQ396388)
(GQ871449) (99) Sewage
Serratia sp. bk_46 PTG e
PXG6 (JQ396393)
(HQ538684) (100) Bulking activated sludge
Cedecea davisae isolate PSB5 =
PXG8 (JQ396389)
(HQ242718) (99) Phosphate rich soil
Serratia sp. HUB-107 S R i 1 ) S
PXG9 (10396390) errana b _ -
(FJ862037) (100) Chamaecyparis lawsoniana phloem
Uncultured bacterium clone 16slp101-110. qlk NI Rk
PXGI1 (JQ396391)
( Enterobacter sp. ) (GQ157218) (99) Mucosal biopsy from human intestinal
2.3 RGEAREHH Enterobacter ., Stenotrophomonas sp. LA & Myroides 4y

FM PSR /N 3 WA b I A 16S il AE HE Ak W B B 37 2 AL, B Serratia
tDNA JFA T R G4k b (K 4) |, AL 1E— Enterobacter 1 Stenotrophomonas sp. J& i T — 4~ LA
£ ¥ T RDP Classifier 43 28 45 B, Serratia . v-ZZIE B ] ( Gamma-proteobacteria ) “h 5 % B9 K 4
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[o9]

® PXG6(JQ396393)
Serratia sp.(HQ538684)
Serratia sp.(F1495145)
Serratia sp.(GU458270)
4 PXG9(JQ396390)
Serratia sp.(F1862037)
4 PXG1(JQ3963853)
Serratia sp.(GU458270

61| 94

Serratia sp.(GU458282)

Serratia sp.(GU458271))]
4 PXG5(JQ396388)

Serratia

100

99

48

Enterobacter sp. (GQ871449)
571 Enterobacter sp. (EF419181)
98| Cedecea davisae (HQ242718)
55t Enterobacter sp. (FN433019) | Enterobacter
Enterobacter sp. (JQ396392)
66|49 PXG8(1Q396389)
6714 PXG11(JQ396391)
L—— E.coli(J01859)
# PXG4(JQ396387)
Stenotrophomonas sp.(HM352410)
Stenotrophomonas sp.(HM352411)
Stenotrophomonas maltophilia (HM352410)
4 PXG2(JQ396386)
Myroides odoratimimus (JN700113)

Gpmma-proteobacteria

\Stenotrophomonas

100} Myroides odoratimimus (JQ229805) Flavobacteria-Bacteroidetes
—
0.005 T4 Myroides odoratimimus (JE775418)

B4 3R 3 4 R FEE 16S rDNA REL B
Fig.4 Phylogenetic analysis based on 16S rDNA sequences from the 3rd instar larval midgut of Plutella xylostella
FICARCHY T 5 53 88 F/NE 3 184 b i, T 7 50 B b R e A= 14 25 LR B 23 B, 43 S E] BB 2 T bootstrap
BIERY A AR S E (1 000 AT ) , ZIBEAR IR 0. 5% I B 225+

Sequences isolated from the 3rd instar larval midgut of Plutella xylostella are marked with a diamond symbol. All positions

containing gaps and missing data are eliminated. The bootstrap test (1 000 replicates) is shown next to the branches. The scale

bar represents 0. 5% estimated phylogenetic divergence.

1%, %2 Bl Gamma-proteobacteria “Aj /N3 3 % 4f H
il ] 1 IR AR T A LR
3 itig
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A AR GE AR W) 73 B 2 0 3R SRR IR 2
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Y o e el A BE AR A 4l 1 T AR AR, LU %
HAh w4 O i — 20 B uE FL D RE , s 28 1 BES
WFFRAE AR B8 el A SO B L ge i i A
Yy AR SR BRI/ NS 3 % 40 R P i o3 7 3
T 8 #k 4l W, 7 J&8 T Serratia. Enterobacter .
Stenotrophomonas VA } Myroides 4 4~J& , H:H 7 #R H
(PXG1,PXG4,PXG5,PXG6,PXG8,PXG9,PXGI1)

HIE2E T -2 A Gamma-proteobacteria , X
Gamma-proteobacteria TE/NSER 3 68 4f B dh iz m] 8%
FRANGE T 8 1T GEIR ML, [ I A s A A
ATREXS /NI A R BT A A O T A A%
HEIEN ., R H R b g & (R
54,2007 ) M 48 H( Xiang et al. ,2006) | B 3 ik
(Broderick et al. ,2004 ) (0 i O 320 i 351 0 JEE RE
] ( Firmicutes ) F1Z8 1 B 1] ( Proteobacteria ) , ¢
B I P EA T E i H B b i b ) iz AT, OF
g ERAEEME, A SOFBA IS
Ay B B EBE R ] ( Firmicutes ) 405 , 7] RE 2 KN
NIRRT A L, 5 R PR AT B X R i 1 4
FeAR o, BT A AR B AR AR | A NS i v
J I8 TR BB, DeE TN SRR T i A ) 2
FEPETT RE HUAIR CREBEFNEE 51,2008 ) , 0 AT BE 2
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BB FRIE LA K o 8 2R A BR ), 5 SEAIE 5T bl
LI ok 860 5 SR i b 2, 01k 1 0 Ak D) R 3G o
A, NI 2325 0 BT 2 A A B AR

B Rl T8 T A i 2o 5 s R B AR AR A
HARAE AR BB TR R AR AT B, i
A WAE S H AT A A P ) E AL AR B R T
S [ ) E AL AL (AH R A0 3 55 °F, 2008 ), A ST
AN A o B E) 8 MR B, O B TR A N AR TR TR
I"]( Proteobacteria) , =% Serratia F1 Enterobacter
PIAN B . Enterobacter RERE 2 5 ik i) AR, H
KEAFTEN] B 5 & W) I AL OB G, AR R A5
PEEUR R Serratia (BN RBUR R ) , KEAFET
NSRRI g T LA G R — 26 B (A B
W) I iE AL IL T Serratia ( Broderick et al. |
2004 ; Wang et al. ,2011) , B IZ2 40 1l GEJEAE
55 B R A ao AR v B R A TR I X R Uy
Al s B E R . A AR SO 3 B B 3
PRANER (PXG1,PXG6,PXG9 ) HIRELE LA 27 5L Iy v
—BRIERTCHLER B IR B A SR ITIX 3 BRI A
REREEMARE )y, X 3 R e T R
J& Serratia , %&b L& AL fRRE 1 R S
NS MR ) A 20 A DG 3 5 B — 2 Bk, {H [
L HE 7 B BB G W vl BE 2 5 A 2 i AR B
fige, iy L B 38 R AR Ay g 0 0 R 24 I A AT
PIPREEGE IR . A BESE ik 43 B B T 53 A P RR
PXG2 7 Wk 25 7 WK 6 Myroides odoratimimus
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Population dynamics and spatial distribution pattern of the
European sunflower moth, Homoeosoma nebulella

BAI Quan-Jiang' ™ YUN Xiao-Peng' XU Li-Min' HUANG Jun-Xia®> DU Lei' CAO Li-Xia'
(1. Plant Protection Institute, Inner Mongolia Academy of Agricultural & Animal Husbandry Sciences,

Hohhot 010031, China; 2. Inner Mongolia Plant Protection Station, Hohhot 010000, China)

Abstract We studied the population dynamics and spatial distribution of adult Homoeosoma nebulella ( Denis et
Schiffermiiller) using pheromone traps in Bayannur, Inner Mongolia from 2009 to 2011. The purpose of the study was to
determine the timing of control and the choice of optimal control methods for this species, and to provide a scientific basis
for control methods such as adjusting planting date, pheromone trapping and the use of Trichogramma wasps in the field.
We found that H. nebulella adults emerged from mid-July until late September. There were two distinct flight peaks in a
year, the first between late June and early July and the second between late July and mid-August. Cultivated sunflowers
were damaged by the larvae of two generations, and the degree of damage was closely related to the goodness of fit between
flowering period and the moth flight peak. From testing five indices of aggregation and analyzing the value of A, the
distribution of adult sunflower moths in the field showed an aggregated pattern, which resulted mainly from a combination
of this moth’ s biological characteristics and environmental factors. From this, we can make better informed decisions on
when to adjust planting dates, use pheromone traps and release Trichogramma in the field.

Key words Homoeosoma nebulellum, population dynamics, spatial distribution pattern, Inner Mongolia
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Fig.1 Adult population dynamics of Homoeosoma nebulella, Bayannur, 2009 —2011
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