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¥ O E [BH&) WIS E Lecanicillium attenuatum XtV B8] ) Frankliniella occidentalis P % )5
EA (Ve) M, APEEHEID AP ENeIRIE, [ k] RAZHGENTIE T e i sk
MZWANZ YL VGAEHT] Ty 2 #4545 BT Fi-Fy ACUHERCR OB R gk s m s, [ 8RR ] kb
JraUT, WS I R R U G Y AR 5 2 i Hump, U oM Vg Rk B E S TR (P<0.05); ik
BN Z ARG, BA F R Ve kBB S TR (P<0.05), 7EIRMEAEHE 0T, NSRS
BZWARYE, F M X Ve Tk m W W m TR (P<0.05). 7ERIPEA N, ATBHmpkms i b ek
RPLZZREY, FA F A0 Ve SEBBES TR (P<0.05); FMMEAFE T, RRERAH
J& FyHF R Vg S B8 m TR (P<0.05), ZRZHAAHET 3 MR EE TR (P<0.05), [ £ig ]
I U A AR e B 2R I DU A T O B SRR SRS R L A R, HOY IR SR R # T A A
A58 A K
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The effect of Lecanicillium attenuatum on vitellogenin in
Frankliniella occidentalis
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Abstract [Aim] To clarify the effect of infection by Lecanicillium attenuatum on the vitellogenin (Vg) of Frankliniella
occidentalis. [Methods] The effect of single, and multiple, infections of L. attenuatum on Vg expression and content in adult
female F. occidentalis were studied from the F, to the F; generations. [Results] Expression of Vg in the F, generation was
significantly higher than in the control when second instar larvae produced by gamogenesis were only infected once by L. attenuatum
(P<0.05). Vg expression was markedly higher in the F, generation compared to the control when second instar larvae produced
by gamogenesis were repeatedly infected by L. attenuatum (P<0.05). Vg expression levels in F, and F; generations produced
by parthenogenesis were significantly higher than in the control following both single and multiple infections (P<0.05). Vg
content of F; and F, generations produced by gamogenesis, were markedly higher than that of the control (P<0.05). Vg content
of F, and F, generations produced by parthenogenesis were markedly higher than that of the control after a single infection by
L. attenuatum (P<0.05), however, the Vg content of all three generations increased significantly after multiple infections
(P<0.05). [Conclusion] Infection with L. attenuatum significantly affects Vg expression and content in F. occidentalis, with
the effect varying with the frequency of infection, the generation of F. occidentalis, and the mode of reproduction of F. occidentalis
(gamogenesis or parthenogenesis).
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PG AL &y Frankliniella occidentalis X" B 18
wmjty, BE—MEZENRILER, RETFEHA
Thysanoptera i & Bl Thripidae ( % 5 L 55,
2021), [ 2003 AEAEAC B B HGE Ho 3 Lok

CiRAZEAE, 2003), B#EiTAELR . 5.

IR AL 2D HIX (BE5305 %6, 2022), 74
ACHE] 77 )T, RPN 500 KF,
HEIRIE | PO FEHRE Z RN RE , X851 FI
ZAEWEE T ™ E Y42k ( Abd-El-Haliem et al.
2018 ). HH, PUAES] S BA £ LML ERA
b, B PG AEE] B AR AR HSR K IS PR, AT HIOHE
A B AR 3 JE) A A R A, X 2 A b2 ok AR
AT ORTRIRR BE 2P, Ak B iR Ok
(Gao et al., 2012), EYBIAFHE 624 H
ATy P HE YU SRR B W 52 B TE A 5 WL
ARG FEALSE B R R R RO A AR
PERFEFERFHA] (Wueral., 2015 ),

ERMEEWR A ERHZ —, WHE
Lecanicillium @3 AT . Bk . FFER
HUIARRE, SRS FE R R il B | Gl
FRTEFITER 70 M T BT 48T (Xie et al.,
2024 ), BEWY RN 22 R0 FE BUANKREEF Aphis gossypii .
YA B Bemisia tabaci. VA% #] 5 Gynaikothrips
uzeli FHKFEMBOR I (Kim et al., 2010; F
W, 2012; sKARSE, 2015; HSCRF, 2020 ),
AR R A i A O 9 35 HH X6 P A S D s B
W WY B L. attenuatum N BB EOL.
cauligalbarum , AR B B B& 0 VO 4B &1 25 19 A4 Kk
H A ESE A B B A FIVER (Zhou et al.,
2020b ),

YR JF AR 1 ( Vitellogenin, Vg ) 23l R H
WEPEAFERE ) B —Fh BRI T, e SRR A
B 25 U RH DG 1% BT 8 Jir 2 1 A AR AT g, A O F
ARG & B P U2 5L . AR iR . WElRmoK
AR IR S EFRMINGEEY i ( EhE
B, 2021; Z={EME%E, 2022), #3C (2022) #fF
5% 7% B W0 B 0y T A e X P AR ) R O LR F
7EA B IE AS R SZ 0, (ELET R I 0y TR AR G 7Y A6 i
e HARN Ve AR BRI K Vg FEEGRE
AR A, BRI, AR SCAFGE T B Iy B Bk

MZ ARGV AEH] 5, P4 AL S AR A LA
[7 A= 58 7 T AR P B B D R 1 0 A ke A
ARk, DA RN L A0 5 g T X P AR 0 A B
o B HE BT

1 #MB5ERE

1.1 SEIOHFR

1.1.1 K RIE PR D R T R R R
BRI SLg s, DO O g Y ok (fH
HIVE 7K 30 min, YEVERIT ), 7 RXZ BB
PR N TAMERE PR (25+1) °C, MHXHRE
75%+5%, JCJEW 14 L - 10 D) WAFRE 2L,
VEUE K & B — B0 LA R i R
112 HiXEREREFE B E (FEE
5. GZUIFR-lun1405 ) 6T 52 M K24 H %
PRWESE P ARG, T 4 CCUKAR TR (75
WAL ), &H.

LR A IR B 92 3E ( Potato Dextrose
Agar, PDA): 40 20 g, BUlE 20 g F15
SEVERY 6 g B FE IO . HEURE Y H 5 A
EWE . BB SR EHERIMARBKERE
1000 mL, %% = AR, IFBCE TREKE
B 121 °CKEE 20 min, BIATLEGFEILHY
A

1.2 LBH*E

121 BREMEEURAFRZRHEE
1.2.1.1  BERIEWL KA o ns i i o AR 1
TIIRHAREFRE (W T 4 CRBukeE) 5T
TWEEG T, BB AT IS 112 9
RHJGM PDA Kigdt I, & TR A RE
(25+1) °C, FXHBIE 75%+5%, YeJEM 14 L -
10 D) 1h#kf s b3, FRiEaRE 15-20 d Jegk
sLLAFRE kR 2 E R, w1

1.2.1.2 BFEFREE  BHM 0.025%0nt
TR - 80 VR ( 100 pL 76 - 80; 400 mL £5
FK) F=SMdsrh, s R E S 121 °C
K 30 min, RN o FRsrpe i i i oA
RS SR 20 d 5, HFR IStz
HU PDA [EMARKE SR IE 1 0 B 0 ) e A6 T4 T2
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B KEAEFEE ) 0.025%H i - 80 Vi 02
DY, OGRS, BRI VT
BIFOE A MERT B T, R T R (R
2% BK-5000) F #EAT W14, C B Sk
1x10°4>/mL A7 T-E P .

122 HREHEXN ARG I ERMEZREL
B ZWRARYALEL . WP I AT R YL F
Fo Il Fs ARAIVEAEHT L 2 Wi BRiBYe. i
b IN TR HAR YL FARPEAE#T ) 2 #5H, Fy Ail
Fy ARPG AL 2 % kiR - 80 4bFH,

FLARREEGNT « FEHL R B &P 100 3k

EPME 3-5 d BYPE AL R AU AT IR &

( KxTExEH=21 cmx13 cmx9 cm, & 5JTHIFA
200 HJEREWE T ) o, Ui =8 5 G S H
FESE GG L7700 24 h, SRIGREBR R . AR
M 8:00 WA A UNRISE T 3, FeOpiefb 4y
HF, SRR R RSB SR E R, R
PSR O E 3, ey B AL fF FAR
LR EE 2 A AU, A TR (1)
W I B ALBE . FEMLEREGR 2 2 W L,
BRI AT (HA3.5cm, H4.0cm, —
I, H—uH 200 B2 e ME ), HBER
ML 1x10% AS/mL 7Bk i i 1 76 7 B I
PIATAE 2 A7 b, 1210 s, SRIG KBS
FETTEHNER L, BE2R0ORERT, JF
AR RS ALY 2 1T L RS 3 A M
TR TR &P kLR IR, ARG LT
(2) XFHRALEE . iR L, HU2 2 i iz
WG 0.025% kiR - 80 (BB WRARIKER ) |
idh CK.

M FRFE A AN LT Al CK P48 i 3P4k
EAUE, BHARCN FAUSE, fRaidpifl
2 3-5d B, SRS I AR E F Q2 1A
B, SRIG A B AT IR AL BE . — i PR Ak ffi
FHTPS S T AL B Fo 10 2 835, FRiCN Fy

fRLT; 55 —FhH 0.025%0t 6 - 80 4bFH, FRicH
Fo £ TT. AbFRJE A VE A8 Th 4k Sk FH B fif 1) 58 &
GIEMFEE F AU, dRERTEE Fa A 2 1A
o, [V 3 J) FH pe i i B A PR 0.025% I i
- 80 4bBE, 43Alic A Fa AR LT A F3 AR TT.

FRAE DAL A B 000 0 ey ) PR Ak B AR T
AR A PEAE ST T 2002 FAR-LT . FofR-TT Ml Fy
FR-TT s s i i 1 22 AL 35 AN TR AR 19 P 4
i 5 or & FiAR-LT. FfR-LT A F3fR-LT. 4%
AL SR PE AR S 2 2 4 OB b R <2h
Jei, SERRKEE A BIEA TP AR A (A A 1
1 FCXT ) 5 RMEA5E (R R XS ) AP AL B,
HE AR BRI 3 d 1P A6 e R AR A i
U5, T Ve R EE R Ve & m iilE .
123 Vg BEEREEMNE RS 5]
W 1.2.2 75 45 A A HEARSR A 3 d By PE AR
ThfE A 2 1.5 mL RNA 2 50CE B LA, i
MR A RS o BN AR B 30 SkET 5,
EHE 3K,

F| H Eastep® Super Total RNA Extraction Kit
PEHCPG AL 8] T R R S RNA, T - 80 CIR-AT &
H o LLE RNA AR, MR8 S 4% sk 5 — % cDNA
A i F & ( Thermo scientific ) 1 BH & ik
cDNA, T - 20 COR-AF . SRIGHRTE FastStart
Essential DNA Green Master ( Roche ) 5l &5t
1T qRT-PCR 32 o 1A ZR F2 0 56 58 I 43 W i A
2k, AR H LR NS CE.

PUlEE] o Ve FERFERMES Y5 E Qian %

(2021), LAV AE®] By EF-1 /N2 K ( Zheng

et al., 2014), 5IMFHIILE 1, 54T HE
YT (R BhARAFRS K.
124 FHEED Vg SEMNE Ve SEMHI
FE AR 1 I A MR AT B B B O
JE R P ERC A2 AR s i PR B 2B R A T
HALEE 30 L, EA 3K,

#z1 (RT-PCR EARSRMES Y
Table 1 qRT-PCR genes and specific primers

eSS Rl g1 (5'-3') Em5IY (573")
Gene Reverse primer (5'-3") Forward primer (5'-3')
Vg CCAGCTTACTGTTCAGCCCA TCAGCTTGCTGTCCTGGATG

EF-1 ACAGGGGTGTAGCCGTTAGAG

TCAAGGAACTGCGTCGTGGAT
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1.3 HBUES T

H 455 AT N 2 38 K 19 C i 252000 H Excel
2016 #EAT4E1E, I 27 A CURIXE e Bk ( Livak and
Schmittgen, 2001 ) 7153 H A K (AR Rk 15
B R A SPSS 21.0 R AFHEAT LRI 27 2555
Hr, FFLEEHMEEbRERF R . R Tukey ki
T P AR ] E AN [] b B R] () S Vg SRk K
Vg G253 T BB SR AEA
t KRR Ve b g M Ve e R A K
T2 R T R E R

2 HREHH

2.1 HREMFNEHEZED Vg ERAREEN
-A10]

2.1.1 HIREEHE SRR BENERED Vg Rk
EMEM  EMEARE T, YT i AL
BARAZYe FARVEAES] o 2 7 R, VEAER]
ANFEHACH Ve ik A AL (B 1), H
R AP AR R A AR Ve Rk AN IR
(P>0.05), i FofX Vg 3Rk i 35 & X Bl
JH 0.025%0H i - 80 #ATALEE (P < 0.05), AXf
HRATAY 2.01 15, F5 fCHERLHL Vg Feik i T B2
X REIKF- (P> 0.05 )s

A58 7 T, ANFHARH Ve RikeE
WA ARREEE AL (B 1), FifR Ve ks E
X EICEEER (P>0.05), F, M F R Vg
LR EN B EE TR (Fy: P<0.05; F3: P<
0.001), 454X HEAY 1.90 F13.08 %,

iR 51 R 2 o iy = Wl N TR
PRI EATEAER (B 1), XA F (L,
Vg FIKEAEMIFIAETE T LR EZES (CK:
P> 0.05; Fo: P> 0.05), FyACHIMEA:FH A% 0 A%
Vg Rk R E S TIMEAR MR AR (P <
0.05), NINMEAFEY 1.57 £%. Fs AR, 9K
2 P O R, Vg ik S R T PR B Y
ERGHL (P <0.001 ),
2.1.2 HIREHEZXBENERED Vg RiE
ERRM  EWEAE T, B F AR R
Ly vg (FRikEMH W EFAN (P<0.05), FofilF;

s | WiPEA=5H Gamogenesis
é m {4 5H Parthenogenesis
1
83
1 §
w5
K2
e
Zs
&g
N
=
Q
2 0
mﬁéﬁ FAR-LT FA-TT FAR-TT
LT of F;, TTofF, TTofF,
generation generation generation
Ab3 Treatment

B 1 #HRENEEREREEEES
MEREBERE Vg BWRIEKFE

Fig. 1 The expression level of Vg in Frankliniella
occidentalis after single infection of
Lecanicillium attenuatum

KRB R P EEpR DR . HE AR TR/ING T RERIR ]
— A5 T R AN AR B A 9 22 5 & (P < 0.05,
Turkey Z 5 LR ); *F /R [Rl—Ab BT PRl AL 5 Jr =X
TS REME (P<0.05, MAZFEA ¢ K5 ), X HRZ
FOR FARPEE] S 0.025% 01 - 80 HEATALHE; F,
FR-LT KR Fy AR PG AL E i T e ey g Ak 2 5
Fo fR-TT 1 F3 AR-TT 43 51587% Fo 1t
1 F AR PG L] T 0.025%0 7 - 80 4b3H ., T,
Data in the figure are presented as mean+SE. Different
lowercase letters above bars indicate significant difference
among different treatments at the same reproductive pattern
(P <0.05, Turkey’s multiple range test); * represents the
significant difference between the two reproductive patters
at the same treatments (P < 0.05, independent-samples
t-test). CK represents F. occidentalis of F| generation were
treated with 0.025% Tween-80. LT of F; generation
represents F. occidentalis of F| generation were treated with
L. attenuatum, TT of F, generation and of F; generation

represent F. occidentalis of F, and F; were treated with
0.025% Tween-80, respectively. The same below.

AP A R R M SR Vg ek it 500 RS IAT B
HBRES (P>0.05) (K2),
TEIMEA 57 20R, FARPEAER] S Ve ik
BEIAH B (P>0.05), 1HF,f F; 1RG4
] hE R Vg Rikm ¥R EA(F,: P<0.05;
F3: P<0.001), 205 A% FBALHY 1.61 A1 2.18 £i5.
2o WO I Y T 2 AR RS , Fy AP AR
MR Vg Rk i W T EAE 5 (P < 0.05);
1M Fo F1 Fs ARIAR S, IHEAE 78 A A PR, Ve 3%
kR T EA R MR AL (Fy: P<0.05;
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O F 4258 Gamogenesis
m JMEAESE Parthenogenesis
So a
~
Gt
< 2
it % a b
B
w
B LI ¢ b’
2 & b
S51)
o
2
5
(2]
e~
Y4  pge-LTr  FAGLT  FfR-LT
CK LTofF, LTofF, LTofF,
generation generation generation
Ab¥ Treatment

H2 EREE S R B REELE D
PEEEEER Vg HREKE

Fig. 2 The expression level of Vg in Frankliniella
occidentalis after multiple infections of
Lecanicillium attenuatum

F3: P<0.001 ), 535 AP TEA 56 ) 1.93 F1 2.15 %,
22 HEEMENAEZED Ve SEMNEM

22,1 HREMBEERXELANARED Vg E
GREME VTR Y B SRR Y S PR AR Ve
B IR 2, fEPIEAERE T, X IR PGAER]
W HUES 3 RAK Vg S8l 7.02 pg/mg, 4T
RISV AL BE FyARCPUAEET S 2 8 A, A
AR A Ve SEAWHEZES . FARBITE LR
e R U I Vig B 3 R X RR( P < 0.05 ),
h13.99 pg/mg; Fo A 2 i o B R W A i iy
BRI AL B (A B O R, Vg Bk 13.55
ug/mg, 35 EETXEL4 (P <0.05); FyfUHf
B Ve FE FREEXTIRKE, A 7.13 pg/mg.
PICHE AE FEL A, X HEPG A 07 5 o il HRUBE 3 R4k
N Vg & HEh 5.66 ng/mg; Fi. Fy I Fy AQMERS
Ve St Em TR (P<0.05), Hi F,
Fo fll F3 A8 Vg S &0k 11.44, 11.39 #l 12.37
ng/mg, {5 3 MR 2ZFA R E(F vs Fo: P>
0.05; Fyvs F5: P>0.05; FovsF3: P>0.05),
X FE—ET, PEAER] DRl Ve & &
T PP A RN AIOME A= 58 20 AN 58 4 A ] o X
HRAH . Fy A Fop ARSAR P A58 5 X A PG A6 i
o Vg S s TR U R Y Ve &, (A 7E

F\ fl Fo M8, 2RI AEE (F: P>0.05; F,: P>
0.05 ), 7£ Fa A%, W PIOMEA: 5 ) Va8 T Vg &5
T PIEA S PEAEE S Ve & (P <0.05 ),

R2 HRENEBRXERANEREDNER
EHS=1#M ( pg/mg )
Table 2 Effect of single infection of

Lecanicillium attenuatum on Vg content of
Frankliniella occidentalis (png/mg)

SLs] [iNEREEVIES PIMEA- 51

Treatment Gamogenesis  Parthenogenesis
Sof R 2H 7.02£035b°  5.66+0.29b
CK
Ff-LT 13.99+1.62a 11.44+1.04a
LT of F, generation
F, {&-TT 13.55+06la 11.39+£0.56a
TT of F, generation
Fy fC-TT 7.13+£1.07b° 1237+ 1.54a

TT of F5 generation

T R B AR R, W] SRR NG FRERR
AL BEE] 2 5 53 (P <0.05, Tukey ZH WAL );
RN PIMAESE TR 2E 7 E (P < 0.05, JHSIHEA ¢
Kas ); CK 7R Fy ARPYAEE] Sl 0.025%nE 7 - 80 ik
ATAb3 s FyAR-LT 7R Fy AQ7E 1887 2 fff R it 7 Ak
H; Fo fR-TT #1 F3 AR-TT 43 53R R Fy AR PG AE 6] E5
Fs AQPEAEHT 00 FH 0.025% 3 - 80 4bFH, 4[],
Data in the table are represented as mean+SE. Different
lowercase letters in the same column represent significant
difference among different treatments (P < 0.05, Tukey’s
multiple range test); * indicates significant difference
between two reproductive patterns (P < 0.05, independent-
samples r-test). CK represents F. occidentalis of F,
generation were treated with 0.025% Tween-80. LT of F,
generation represents F. occidentalis of F, generation were
treated with L. attenuatum, TT of F, generation and TT of
F; generation represents F. occidentalis of F, generation
and F; generation were treated with 0.025% Tween-80,
respectively. The same below.

222 HREMBESRAELANAREL VeI E
SE-A1 o I N g it A BY = b e N A Y [ B BC S A
fiff FHHT B S I TR AL B VG AL B Th ), Vg SR AE Fy
M F, AU B = TR R (F-mtEAsE: P <
0.05; Fo-MilEAESE: P<0.05; F-IRMEAESE: P<
0.05; F-fMEARFE: P <0.001), F3fCHEd vg
ST RN UK (YA P > 0.05;
PRHEAEGH : P> 0.05 ), 435124 6.69 Fil 8.84 pg/mg.
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R3 HRENESRERNEREDINER
EBS =R ( pg/mg )
Table 3 Effect of multiple infection of
Lecanicillium attenuatum on Vg content of Frankliniella
occidentalis (pg/mg)

S PitEA5E M A5

Treatment Gamogenesis Parthenogenesis
Sof R 2H 7.02£035b°  5.66+0.29 ¢
CK
FfR-LT 13.99+1.62a 11.44+1.04 ab
LT of F, generation
F,fC-LT 12.17+0.60a  15.08 £1.21 a
LT of F, generation
Fyf4-LT 6.69+£0.28 b 8.40+0.55 be

LT of F5 generation

[ —Hf T, PR ARG 7 U P T Vg
SHEMATEEME, 76 F M F AR, PiFh B
KT vg T EHTREEES (P>0.05), HFE F;
AR, PICHE A 5 R AR, Vig B WU o F P A A
BERLHL (P < 0.05 ),

3 g

AR R EN], PIfEa] D 2 1 gL
TRESIN TR IS, MERL AR Vg RiKEM Vg T
#BE TR, AR ATAER, X451 ]
AE 55 B oAy O o I 2 1 A B ) £ 28 10 25 L
I AR FHAR G (Singh et al., 2013; Salmela
etal., 2015; Awdeetal., 2020) , B MikHiE
DAL Ity R N RS0, PG A gl i i e A 5
it B Vg RS Ve SR XS5
B e . R (2016) 43X AR K
Locusta migratoria manilensis N T 155 AS [F] 4 B
Y75 SR Sephadex G-50 M A T JEYLAS[R] ik
FE BRI IOR T Micrococus luteus, FHARPIPTE
J5UEE F R IR AN B R TR, Ge 45 (2010)
FIXIFE (2017) W52 RIS HINT R BB Ve A
—E WA, AR EE (LCy ) MIVR 45 R
I HLWK BB 0% I R JH Sk B W Cyrtorhinus
lividipennis 18 KE\ Nilaparvata lugens W% H
Ak Ve ik

M BOFE e FE Y — e g b B K MR Sesamia
inferens 1 ¥4l . FH KCE Sogatella furcifera

MERCR, AT R Ve RIAE (BE K
%5, 2014; Zhouetal., 2020a) , ¥JGASLIL;
JR—%, Hua %5 (2023) ZMPGIEE] D Vg Kk
WAl Vg TRTEZAE R BUS R P &R
o AR R A HR AT A R R R v i ERER
M it AR FE P VE AL (Yu et al., 2010;
Rabhi er al., 2014 ) W] F%F IE o B 2 i) 215
( Stebbing, 1987 ) Fllizd B M3 ¢ ( Calabreseci,
1999 ) W 3= B HEATRERE o I B I T 1 e
PUAEET S5, HEOHE A Ve WISRIAF Ve & &
3 BT VE ML 5 R AR A7 A X i g I B
AMERL R — DR 5 . (HA A R A 45 SR
H, AR (2022) DRFERI, KRV T
S TEAEE Metarhizium anisopliae & HARN
Vg RN PR INE D EREM, HERNRE 555
PGB A G, BRESHTSE (2002 ) BHoEHLER
HHH 2 o - AP 2 AR W RIS 1Y 1-15 d
W Vg St KKFEAL, SASLIRE AR, XA]
REAE H TSR] AR J R A E AL AN [F] . Huang
45 (2016 ) W & —ALYE Chilo suppressalis %
B 1 RS S HOR R B AL B S Ve Rk AT
VA K; Abbo & (2017) K ILANH R YL = KA
H W Apis mellifera 2> S EULME IR Vg ik
R, XIEEAR (2020 ) KB BFCHK L I E
BRIP4 Tetranychus cinnabarinus W,
HARN Vg Rkt b E %,

ARFFELE TR, AT IIOMEAE 58 1 74 A6 fai]
RS 3 RAKIN Vg & i B R TP AE B Y
SRR, BAPAVEAEET RN Ve 1) & R AT ez A
i A RZ N . T BE-5 R A B A2 BE BE S L
A=A G, F5E R, AR (5K 55,
2010 ) FIPHAEST S (EBASE, 2010 ) DIHEAESH
(47 B £ Jd AR T P AR L (H AR 55 (2018 )
RIMAEPIHEA G AIMEAE S, 014 Mesoneura
rufonota Wi U™ R IF R AR 22 5. X AT BE
e AN (R B He ) B ) A W A B 7 2T 18 i
TR o S5 T B0 o i B TR A 1 R i )
IR I 2 —, Dm0 7 76 o o M ol e Ak oy
Vg TEIMEAE FE RN R4 A= B A e o AN ]

AHIE ST WA 1 3 B 00 B AR G X P AR
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Vg FIR M Vg S8 IR0 o 7EHT P i = K
ROET, JCie 2 MPEA S L e AR AL Vg (Y
TR R BIES, HAEZREGRT,
Vg WKk AE IR R 7 2R AR 5. o
R YA R LAY, WAL Tl Bl A
SHOTAT, RAEBIREARTE T F) A F, AP AL %0
i Ve &, T FfUR Ve AU IR iR
(R PICHE A 78 5 30 A 2 B e LT Ak
SRR AR E U Vg BB, (HERAEZL Y]
WFFE A I, WA TR 1R G 2208 P AE 8 5 Y B0 S 6 7
AR BB 17 7= AR, [ il 2 S 300
AR DR AL T3 PR, A TR0 P AE 8 )
FRER 255 BN ATS A R IR AT R GERIIE ST o a5
PREEFI A, A i KA Sk PG L T RCR
11 8l 5 A A A LR B SR
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