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Diversity of intestinal aerobic bacteria in overwintering

adults of Chrysoperla sinica
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Abstract An important natural enemy of many pests, Chrysoperla sinica (Tjeder) has a wide distribution and strong
predatory capacity. The primary objective of this study was to explore the microbial ecology of the intestinal bacteria of C.
sinica and provide theoretical and technological references for research on its nutritional physiology and husbandry. Ten
bacterial strains were obtained from different genders of C. sinica by means of pure cultivation. These were identified on
the basis of morphology, staining, cultivation characteristics, physiological and biochemical reactions as, Morganella.
Bacillus pumilus. Terrabacter« Edwardsiella~ Chromobacterium Flavobacterium thoupophilum  Actinobacillus Clavibacter
Plesiomonas and Yokenella. Both the type and quantity of intestinal bacteria differed between adult C. sinica. This may be
related to differences in the nutrition and physiology of different genders but further research is required to confirm this.
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Table 1 Morphology and culture character of intestinal bacteria in Chrysoperla sinica
LIRS B R TBAR RO Wi e Rl B FRMER
Strain No. Modality Gram’ s dyeing Flagellum Spore Culture character
TV AR, B, o6 NIEW, LG A
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FFULE » VE Bl AR
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2 LIRIN G* Ji A f e s e
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3 FFR G’ % E S 5 .
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V& /N AT B FoE 0, A7 6P NIER], o fE
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B G AESS  UTNE ik
%/J‘r:l&ﬁérﬁérﬁ\lﬁy%rA;ﬁmrqjy%ﬁg?@’
5 Frk G Bk o )
GAETTPUE T, A
A V& /N [T VB0, 6P IB W, I 555 0T
6 [ARN G~ WA= 7x NN :
TE » VR
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7 GIRIN G 7% e e s s -
U GAE T UTTE VML, A7
BN AR, LA, 1788 ABW, WG A
8 LIRIN G* 7 x v o e e
BT UUUE VU, A VR
o RVEBUN B A0 AR EEY GRS
9 LIRIN G~ WA " N s
YUUE > VIl A T IR
‘ , A R ERUR LA € A6 R B b ke
10 [ARIN G JA A o .
i, 0 G 5%
T+ RO - ORI
+ indicates positive; — indicates negative.
Fz2 HEBEMBEAEEEMERVNELSER
Table 2 Physiological characteristics of intestinal bacteria in Chrysoperla sinica
» R (C) e T 45 2 (% )
RS Temperature (°C) pH value Salt tolerance (% )
Strain No.
10 15 30 37 42 55 CK 2 5 7 9 11 CK 2 5 7 10 CK
1 - + + ++ - - - - + 4+ - - ++ o+t + - -
2 - + + ++ + - - - e - - + ++ + - -
3 - + + + + - - - + ++ + - - ++ 0+t + - -
4 - + + + - - - - ++ o+ - - ++ o+t + - -
5 - + + ++ o+t - - - + ++ o+t - - ++ ++ + - -
6 - + + ++ + - - - + ++ + - - + ++ + - -
7 - + + ++ - - - ++ ottt - - + ++ + - -
8 - + + + - - - - + ++ + - - + + + - -
9 - + + + + - - - ++ - - ++ o+t + - -
10 + + + + + - - - ++ o+ - - ++ ++ + - -

W o+ RoRAEK + RpREK

+ indicates growth moderate;

+++ indicates growth best;

S ROR KR - KRR

++ indicates growth well;

indicates no growth.
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AEMRAEMR T 10C A BEAEK, 72 30 ~37C &A1 F
BRe A, JEr AR 3T°C 5 R A RAF 5 P A1 T Ak
R pH H R 5.0 ~9. 0 i &k BE 3G B
15 2% ~T% W36 B A AT AR K.

2.3 #iEREMLER

XF 10 A B3 AR 0 AE AL PRI B G 4 Bl L6
P S AL & WA 20 B % A & W) AT I, 1A%
iR 3. N3 ATLLAE i 10 A B Ak 1
e A ok S S AT W R I 5 B 10 5 R AR Ah B
RE 7B H, S FLg AR 5E T H &5
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Table 3 The biochemical reactions of intestinal bacteria in Chrysoperla sinica

i H B A Strains

Items 1 2 3 4 5 [§ 7 8 9 10 CK
T E AN Catalase + + + + + + + + + + -
19 % % i 2 B Ornithine decarboxylase + - + + - - — _ + + _
1 B2 i PR 185 Lysine decarboxylase - - + + - - + - + + -
5 5 XUK M ¥ Arginine dihydrolase - - - - - - - - + - _
i 2 £h 18 J& Nitrate reduction + - + + + + - - + + -
H,S 74 Production of H,S + + + + + + + + + - -
5] 5 77 4= Production of Indole + - + + - - — _ + _ _
AL ar (M. R) 4 Test M. R - - + - _ " _ _ _ + _
V. PR Test V. P + + + + - + + + - - -
B e Wi 4k, Galetin + + + + + + + + + + -
W % B Glucose - + + + + + + + + + -
JEHE Sucrose - - + + + + + + + + -
FLBE Lactose - + + + + + + + " + -
# 2EHE Maltose + + + + + + + + + + -
214 - fE Cellobiose + + + + + + - + + + -
[T 457 {H ¥ Arabinose + + + + + + - + + + -
ABE D - xylose - + + + + + + + + + -
B 4Bl Tartrate - - - + + + + + + + -
HpE Levulose - + + + + + + + + + -
2 FL B Mannose + + + + + + + + + + -
1B Trehalose + + + - + + - + + + -
Hi F7 B Raffinose - + + + + + + + + + -
H #% F% Mannitol + + + + + + + - + + _
11 AL Sorbitol - + + + + + + + + + -
FH I Dulcitol _ + _ _ + _ i i + _ B
JJLEE Inositol - - + + + + + - + + -
G RIKA#E Scculin hydrolyzation + + + + - + - + + + -
VEM /K fi# Starch hydrolyzation + - + - - - - + _ " _
W44 Sodium malanate + + + - + + - - - - -
¥R Citric acid - + - + + + + + + + -
E e+ RREE D - R PIE

+ indicates positive; — indicates negative.
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J& T EE AR K W B (Morganella) < 5 /N ZF 3 #F
(Bacillus pumilus) AV 5 & (Terrabacter) 5% fE 1¢
5 J& ( Edwardsiella )« {4 #F &
( Chromobacterium ) « ¥ & FF ( Flavobacterium

thoupophilum) ~ J{LZL ¥ 5 J& (Actinobacillus) «HEIRAT
Wi & (Clavibacter) 45 ¥ Jf 5 J& (Plesiomonas) ~ 11
5 JE& (Yokenella) -
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Table 4 Identification and counting of the intestinal bacteria in Chrysoperla sinica

Tk 9 Yow i R W (9) Mg (8)
Strain No. Identification result Female Male
1 FEM KT JB Morganella 4.0x%x10° 1.4 x10"
2 5 /N 2E HUFF B Bacillus pumilus 5.2 x10° 6.8 x10"
3 W ¥F % J& Terrbacter 1.4 x10° 1.7 x10"
4 5 i A6 (G5 & Edwardsiella 1.3 x10° 4.0x10"
5 16T % J& Chromobacterium 4.0%x10"
6 TG FF R Flavobacterium thoupophilum 1.6 x10® 2.4x10"
7 WL AT B &8 Actinobacillus 8.0 x 10’
8 KR AT # 8 Clavibacter 2.0 x 10’
9 A B il 1 J& Plesiomonas 1.6 x10°
10 T 1% J& Yokenella 2.0 x10°
N &R J& ( Clavibacter ) < A5 # Jfu J&
3 iTig

B IR 3 v A AR BOR D K I AT AR
T B R 2 A5, [R] N B B H 58 Rl 2 b AR B
AT RE . B Ul TE B R R B A R
Zh o LI BE I 22 A M 0B O IR i 2 2 B f Ah 5 B4
B A (e BT 25 ,2010) « OV BFSL R B, Sk
B U8 R I B e S A R T DU B R R A 2t
B P Z b TR (Woolfolk and Inglis,
2004) .

AR RIS L R MR R [N
FUA M5 A8 0 9 FH 1) B O/ 97 1 Atk 3l 1 1)
T A T I T A B L O AN 4l R BeGR 809% LA
b (U, 2000) o B AT W) KRR 22k R AR
YW ie I URRE B R 4 vy vh AR R B AE T IR 2R
B 6 v R N e s A5 2 ) AL, B R K
JEHT S5t o ASHIF FUR o A6 T8 0 A ST e R e
{0 J T G SR TR R AT T O RN A E S S SRR W]
HE T S A 30 M A i b g TE G AR A T 2R R
HE YA AR RKER L ERRKER
(Morganella) <5 /N ZE # AT T (Bacillus pumilus) <3
& J@ (Terrbacter) « Z i1 K & J& (Edwardsiella)
03 5 AT B (Flavobacterium thoupophilum) [F] I £
T M B R U 38 S JCEAT B R (Actinobacillus)

(Plesiomonas) i # J& (Yokenella) N A5 1F T~ M B
Ji 3, iy £ R R A A A T ME R . ) Ak, 2
W 8 (Edwardsiella) 78 ME - HE 5 B 18 o 805
B R IXA] fE by A 30 ME M B HLRE IR I TR
BT SR K

A Ja i Nt I R RN A A (1) RS
Sy e AN A A (IR 4h oL i) 1 g JE gn B
(2) X Jir 454 35 i 18 40 14 3E 47 16S DNA 43 #7 .
(3) JF J&& i 4 38 0% Jigg 16 T e T Bk (o ARt 2T 4
R IR R L.
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