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HILEE, AXf, TER, B#EE, B

(JTPERFAR2BE, BT 530004 )

WE. AW Diaphorina citri & 1438 BAE ELR, 8B ASFHAEF ITS J54 08, S5 A B AR, @
AEHCRPENE , B0 R AR . SR, ARG AR R o B B 18 A He A FUR TR AR ﬂ%@élﬁlﬁ
W AR BB 985 AN HU: FR T bR, SRR 25 Fh R, ZOm I E SRR, AL 4 Tl TR O AR EUSC
BEORME, A5 JJEEINE Lecanicillium psalliotae . BRI AR B Beauveria bassiana . JTUH: HLH Cordyceps javanica F1
TREE LA A Purpureocillium lilacinum , Z A FhEF BT BRI (M 5 x 107D 7/mL) 2R A 7 AR &L
HUF 10 d 9 RIHFET- 253514 100% . 100% . 98.89% Hl 43.33% . Hor T R F SEAAAIAG A B 173 B 31
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Investigation on species of entomogenous fungi from Diaphorina citri in

Nanning, Guangxi

HUANG Yuan-Teng-Ji, ZHU Wen-Qian, WANG Zheng-Xian, HUNAG Yi-Man, LIAO Yong-Mei"
(College of Agriculture, Guangxi University, Nanning 530004, China)

Abstract: Entomogenous fungi were isolated from Diaphorina citri and their species were identified by
morphological characteristics and ITS sequence analysis; the species of entomopathogenic fungi were
determined by pathogenicity assay. The results showed that 18 entomogenous fungal strains were isolated
from corpse of D. citri, belonging to 4 species of fungi; 985 entomogenous fungal strains were isolated
from living D. citri, belonging to 25 species of fungi. The results of pathogenicity assay showed that only
4 species of fungi were entomopathogenic fungi of D. citri, including Lecanicillium psalliotae, Beauveria
bassiana , Cordyceps javanica and Purpureocillium lilacinum. The cumulative mortality of D. citri adult
were 100% , 100% , 98.89% and 43.33% , 10 days after inoculated with 5 x 107 spores/mL conidia
concentration of the 4 entomopathogenic fungi respectively. Among 4 entomopathogenic fungi, C. javanica
was only isolated from corpse of D. citri, L. psalliotae was only isolated from living D. citri, B. bassiana
and P. lilacinum were isolated from both corpse and living D. citri. It is visible that in living D. ciiri,

there were abundant entomogenous fungi species. The entomopathogenic fungi should be strengthen in
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protection and utilization in citrus production, to improve the natural inhibition of D. citri.

Key words: Diaphorina citri; entomogenous fungi; entomopathogenic fungi; species

RA B0 o ot AT A A 7 b e BB KR Y
T o NI RGBT i B A, RECE (5
WLOARUNEE, PR S, E R R £
PR (MRFRFE, 2018), % 2009 4, Tk EAME
AEY 19 M (X)) PhER 11 DEZE IR
o, 32 AR G NG SR T AR Y 80% L I
(GERE B, 2009) , J77R4 W o 52 310 8 e ik Fil
MBS, HERE A 2011 4F 29 77 hm?
BU ] 2018 419 23 J7 hm® (FRHEMESE, 2021),
J7 P AR L A 2013 AF RIS A PR K R A B
i, A 23 77 hm® & JEF] 2019 4 55 J7 hm?
(Bli/NPEE, 2020), T PEAKCRIARIY 41% (&
2%, 2020) , FEE NG AR AL AR, B e e
) H O IR, IETE UM T R A 7l r g
Wk e, EHT, By 6 s B e i 1 32 2 il 2 e
fr =57, RIRMEICR AR . PG T B At
AR B\ Diaphorina citri FURERR , FHorh By ik
AR B2 WAL R 2 A S S AR 24
PRI XU it M AT < s
SRPEIT M)A B IA A R R R A R &
JERTT 1], HEH R TR A A LAY B A L TR B
AN A B 2 AL YRR I R i —

WA HF (entomogenous fungi) JE48 27 ETER
qU(EOA Y Bsh ) AR BRI, R IRA
BN A S8R H ke SO Y A B PR
MR AR E R (entomopathogenic fungi) ( E%4
85, 2021) , B4l ARG A S5 B HU I LR A
Lt T SRR Metarhizium anisopliae | BRI B
Beauveria bassiana ( [f] L 45 BRAE B H Cordyceps
bassiana) . U @ K Cordyceps fumosorosea ( [
X4 BRI Isaria fumosorosea) | 15K Bk
B Hirsutella citriformis . $ R A8 Akanthomyces
Z—F. Akanthomyces lecanii ( Al X 4% . W4k
B Lecanicillium lecanii) . 2 A4 £ # Cladosporium
oxysporum ( Lezama-Gutiérrez et al. , 2012); J\IH:
WE Cordyceps javanica ( [A] SL 45, T #& o 4f
(Gallou et al. , 2016); R4
W Purpureocillium lilacinum ( ¥ P} # 5%, 2015) ;

Isaria javanica)

Akanthomyces attenuatus ( [7] X 24 . ¥ B2 0 W 06
Lecanicillium attenuatum) . JIAMEMNTE Lecanicillium
psalliotae ( JE % B %5, 2016 ); %8 K 1 & %
Paecilomyces varioti ( RFELSE, 2018) , Hir,
ShEA A 6 fa T o fE T, Bk P EE , B 6
HWE R R Akanthomyces lecanii B 16 47
AEEHRIE (RBEESF, 2014)

AWFFEAE R T VY R 27 22 T RE AR W) A A [l
HILEE Murraya paniculata 2% T 250 A G
AREW) A IRIETRE L, I 73 BT AR AR mU 1R S st
PR A A TR, 3E A TR A A R L R A% R R TR
ITS (Internal transcribed spacers, PN %% 5% (0] [F X))
Fea o pr, S s B dA: B AN, bt
Mt AE HUE B AR 2, e EE kR
B RAG AR B R Bom 1E, T A ARG AR ELE B e
B R RS, S A R B I BT B A AR R
AR HEHR AR

1 #R5HE

1.1 HEARRBALETHAE

2019 4F 1 H & 2019 4F 12 H, E) I R¥Z
DIREM YR A, REGEHA LR FRE - A RIE
T-ROMTAE A BN, WL FE T A A A EL A AR S R A
FEN LR AL E WAL N 20 m*, & H A
LR, HHENGI LR HFSE, HeE—jE
I m ZEf7, MRmEERZY,
1.2 #HBARREEENS S
1.2.1  HARFCT- MG AR S F A B Y 532

MLV A 58 TR AE B H AR AL T MG AR
A HIBEA T 1.5 mL B0, AR
AT o KA AR A L B8 31— b 3% 35 1L
H, DURE A O I8 AR, BT 27 £1C
JeEWI A 12 h (OERE) 12 h (BBE) AYIEIRDEE
REFAPESR ) B 12 h W —k, Hd P Em K
T2k, IS ARG B e PR 5
DR 22 A, B Fh B B S A A OB 3 IR ( Potato
Dextrose Agar, PDA) i3 I, FHRE 27 +1C
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SR 12 h (OBHR) 112 h (2RI MfEIR G R
BEFRAA P AR, FRETVE HARIA 2 ~3 em I, PRERE
KNG 2 R FE BT H) PDA 5535 38 | gk fT 4k,
23 Walifb e BRI R A LR 2 d, BT 4%C
VKA R
1.2.2 GG AEL L A B R

SRAETE ARG AR B, 2 A/NEL A B4,
2SHE, BT EN 24 h, MG AR S BIET,
e TG L, oSBT MR E T
JCW 1.5 mL B0, FHICHK Yk s W, JF L
TR UEAR W TR R IK 3 o K TR B - 2 T V7 Uk
MR AR B A E T PDA 55 |, B EIE
ML BCE G AR S Sk, B4R B Y 2l ik
HER1.2.1,
1.3 HEARHEEFRNMELE

PRIl Ak J5 1) BB P 22 Bl B B Bk A,
e R TR OB S RRAE, HEAT R IH 2,
FHETE HE K 4 DNA 42 B 7] & ( Biospin Fungus
Genomic DNA Extraction Kit, i1 HRBHE A R
Al) BRIBOE A5 FFAE AH 7] 20 1R 20 /A 2% B Ak 19 56 K]
1 DNA, H 5] ¥ X ITS1/ITS4 ( ITS1; 5'-
TCCGTAGGTGAACCTGCGG-3'; ITS4: 5'-TCCTC
CGCTTATTGATATGC-3") XF ff I B kR A9 %6 I 4
DNA ) ITS #E47 PCR "1, PCR K& . Btk
DNA 6.0 wL (20 ng/uL) . IERAGIH4 1.5 pL
(10 pmol/L) | 2 x Dream Taq Green PCR Master Mix
20 pL, Al ddH,0 %M % 40 wL, PCR ¥ I )T,
94°C Pl ME 5 miny 94°CAE M 30 s, 55°CiR K 30 s
(AT HER49°CIE K 30 s), 72°CHE{#H 1 min, 330
AE; T2°C K WIEH 5 min, FH 1. 5% Bt JIE A 5E
JEHLTK PCR 7= %), TEHER BB R G h WL,
PCR 7=k B — 5 Wi 25ty , W0 ELEz6 T M B AR
WIRH A BRAFNN)T , BF4R)F 51 4E NCBIL Pk - (1)
GenBank ¥4 5 H £ 17 BLAST He X430 #r, R AE
GenBank "~ 2[Rl J& 19 2 F0 E w1 ITS 731, H
MEGA 6.0 %K 4 19 4P # ( Neighbor-joining
method) #4 # R 4 & & W, Bootstrap 1H 1% & N
1 000,
1.4 B4 EEXTHEAR BB ENE

W 2 5 A 26 S 1 43R T R X AT AR AR L g
FFEURPEME , 7655 13.5 em, L1428 em, MR E

26 cm AT 3 A iEIKALAYIE B EER T INA 174
RBUIETT (BB 84 =14 IRFIRS)) ,
FEA S ~7 skt B i JU LA S A 1 RS AT 21
PRSI R A — 2 C ok AR, R AR
TIVE AL RS AE AR 9 om [ X RLES
FRILA, FE RS F2 LA I AGE o B MU A 228 57
# (Hoagland’s solution) ( 54, 2014), HEJL
HHEERKNERFTELE,

EREN IV LA BUSHR, REA
IS, A% 30 Sk, BT RA KA
FETPRRAR TR B J1 . K35 B RE ) 55 MU A s R EL
B AU vk e R A XUZ 20 A b, W v R
5.0 x 10761/ mL B FF I TR PR 43 26 96 F B TR R,
SRIFIE L A B0 TR JUER A M SRR 1, If
FHAR K i # 20 A5 [ o %0 B #F 30 min, FFAHT
WARTETE S AfTIe (Bk) FLREMN A L
BF, SEHRHT AL AR, I FH A L B BE 5% 0L 55 55 A AR
FRFEAR N B A S . B TR 27°C % IR & 4
F12h (OER) :12 h (BB . AHXHRE 70% ~
85% [MHIRCIREE T4 b, & 24 h WLEE 1 AT A
AREL, PG 48 h BERG SR, H20UEL 10 d,
DAWEIiE 0. 1% W I-80 W A xf BR4H, F A~k 3 ik
H3INEK,

1.5 REHEENSIT S

FHSGE A4 SPSS 19. 0 H1H Dunnett-t 34656 2
P P 5 Hp 25 A B S xR TR R A R L R AE TR
2253 B E M, «=0.05,

BT R IET R AR A

%ﬁ%t%mw:ﬁﬁ%igggéxmo

2 HRESW

2.1 HBARERBRPNBAET
E1R2AHAESER P RN, EILEEFRE
(EI1-A) E, X6 4H (AA3A,6H.7H,
11 A2 A) RBA BRFET A A B,
HoRER34 S h 7, H ) AEGETZE (A
M0 ~50 em = ) REFNMMLT 24 L, &
70.6% , Hi 153k (62.5%) HP e (1K
1-C), 9k (37.5%) HJHAEM F . AR
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PR AL (K1-B), LS LZE (AMmEmm -
51~ 100 em = ) RAEFM AT 10 K, &
29.4% , H o 8 3k (80%) S fE M, 2 sk
(20% ) FELERERE L SREmT T i H U 2200 G ok i

A EAP R A, AR AR AR L T SR —
SEMAEE, JERUNE OB, D% 7 3 i ot
TE34 ko U 12k FAEEE, &
35% 5 22 kT EIEEE, 4 65% .,

K1 AL G AR E
Fig. 1  Natural death of Diaphorina citri
TE: A, JURRSE ARG AR A B, MEAR I RLGE REE, RERKRAER; ¢, MHGARRE S I
TEMIE L, RIMKAE)Z, Note: A, Hedge of Murraya paniculata and corpse of D. citri; B, Posture of corpse like a

living D. citri with fungi mycelia on surface; C, Corpse of D. citri lying on leaf with fungi mycelia on surface.

2.2 HERARHEREANSSSMHEEE
2.2.1  ASRIET MG A B R A B Y 73 8 5 Fh 2k
e
A SRFE T TG AR B HU |53 2 345 18 #k
KW, ZERIEWEHR TS J¥ 515301, 18 thH
AR 4 B, P ER A B Beawveria bassiana
8 Bk, JNH:HLEL Cordyceps javanica 5 ¥, BURAL AL
W Cladosporium cladosporioides 4 £, R 45 %5 76 1§
Purpureocillium lilacinum 1 ¥R, BR T KR A8,
HoAt 3 b L TR X 2 Bl 41 D AT AR AR LAY B U i
A,
2.2.2 (HAMMEAR BA: BRI SR AE
TEE A A A L 73 B 3 bR 7 R AL — B R
A 3 DL R E bR 985 4, MRARRTEILAS
FAESEATIHZE, S5 RERRM ITS 591 70 &
R AR R, SR R B, 985 BRELIE 0 N
25 Fp, HoAp VA 3 A (JI MY B Lecanicillium

psalliotae WL IWE Purpureocillium lilacinum F

FRAE B Beawveria bassiana) %418 A% A EL
14 B HOR I TR, 8 APl iy HAB AR N T B g
JR R, HAB A 2 2R DL A4 8 SRy ARl T HL A g i
HE, TEIE I,

2.3 HEREHNHREEFNHBARERBNER
SE

FH BARAS 0 HUAE BB 43 5 HE AT XA A A
AU R ORI E , S5 R 2,

FEREAY 12 FAAG AR B A FCRE 4 Fi
(JIFBE I B 7163 TR . BRIE IR n67 Wk
JTUHE HHURE n70 TRIAR SR 28 50T 622 Takk) XIS
AREABOEYE (B12), Mg R RiHer:
A 100% . 100% . 98.89% F 43.33% , H.
B MAA R EZER (R2), HAbR A BEX
MR BTGB 6B A A A AR BUE R 5
B AR B, 28K 2 BP0 ARG AR B2 T B
FRPER
2.4 4 THBAREHRBRERNESFER ITS
544
2.4.1 JIHOMEARTE 7r163 T RE O IE S ERAE K ITS
75

16 PDA 557 5L |, TPk 70163 Wis B M4l
o, AW R ELOR S, ROER A, R
10 d B BN 33.30 mm, 404 fOF R 2200k,
Tomts, mEMTCREA, WK S B BT
Dana s Rl v LRl 3 S T OIS I A N
(4.59 ~10.80 wm) x (1.81 ~3.38 um) (&3),
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*2 EMHEEREMHEBARKBNRTETE
Table 2 Cumulative mortality of Diaphorina citri after inoculation entomogenous fungi isolated
QbF BN N ERE ZIIET-F (%) Accumulative mortality
Treatment Fungi species and strains 2d 6 d 10d
BRI BT Beauveria bassiana (n67) 111£1.92 100. 00 £0. 00" 100. 00 +0.00
Ab R 1 .
JUHE B Cordyceps javanica (n70) 2.22+1.92 97.78 £3.85" 98.89 +1.92"
Treatment 1
CK1 1.11 £1.92 3.33£3.33 6.67 £6.67
TIHAEE N TR Lecanicillium psalliotae (7r163) 24.44 £3.85"  100.00 £0.00 " 100.00 £0. 00"
A3 2 . e . )
REEKIME Purpureocillium lLilacinum (622) 2.22+£1.92 20.00 £6.67 " 43.33 £17.64°
Treatment 2
CK2 0.00 +0. 00 1.11 £1.92 4.44 £5.09
KbFE 3 BORK A% Cladosporium cladosporioides (n74) 8.89 +9.62 12.22 +6. 94 16. 67 +8.82
Treatment 3 CK3 5.56 +5.09 11.11 £5.09 16.67 £5.77
VIR E R Penicillium oxalicum (615) 4.44 £1.92 6.67 +0.00 8.89+1.92
Ab B 4
P D B Aspergillus aculeatus (612) 0. 00 +£0. 00 3.33+5.77 4.44 £5.09
Treatment 4
CK4 0.00 +0. 00 1.11 £1.92 7.78 £5.09
LB Penicillium citrinum  (71021) 3.33 +0.00 7.78 +7.70 10.00 £ 8. 82
Penicillium mallochii (7c063) 0.00 =0. 00 2.22 £3.85 6.67 £3.33
AbFE 5 # 5 Aspergillus flavus (7c074) 0.00 =0. 00 1.11+1.92 5.56 £1.92
Treatment 5 HHH % Aspergillus fumigatus (7c¢044) .11 £1.92 5.56+1.92 6.67 £3.33
2R Aureobasidium pullulans (7c055) 3.33+3.33 8.89 +5.09 11. 11 £6.94
CK5 2.22 +3.85 5.56 £5.09 7.78 £3.85

. FISPSS 19. 0 AR TEWR ST, B A EYE « ks R Sz B ) CK 7R B35 22 5, P <0.05, Note:

Data statistics with SPSS 19. 0 software. Data in table 3 indicated means + SD, Data with ~

between treatment and corresponding CK (P <0.05).

BFIFE 70163 () TS J¥ 51 618 bp ( MZ356504 ) ,
BLAST b X} 45 5 5 J) 6 3% %)y B Lecanicillium
psalliotae (KC881072. 1) [RUEME K 98% , Tz it
W& Lecanicillium W FH AEF R ERELET
W, ZEIRFEM], kR 7r163 5 TJHIEMTE Lecanicillium
psalliotae (KC881072.1) RAEF—4r3, G HIEAER:
TEFNITS R0 Brad B, o B iR 7r163 SR J198
BEINEE Lecanicillium psalliotae (€ 4)

2.4.2  ERAOFER n67 FARIPESSFIE X 1TS J75)

7£ PDA 5373k b BBk n67 Y& IE TN {4
FIRE (O, i B %, Wik himessE, &
510 d WY& EAR N 37 11 mm, 43R0 7R TR &R 43
XA, 7T A0 B T A T o3 A A A T
U EAe AR T T, AR Tt RIBROE sk
BRI, EHA£1.39~2.55 um (K5),

itk n67 1) ITS ¥ %) 569 bp ( MZ356505 ),

indicated with significant difference

BLAST X} 45 3 5 Bk ffd {8 B Beawveria bassiana
(MT529274. 1) HIJRIJEME A 99.82% , FEk B
J& Beawveria W EE E MM B ERFE K E W, 45
BRI, R n67 5 BRI AR Beauveria bassiana
(HQ880761. 1) RIE[F —4r%, 4G ERAEFM
ITS FFHIRY A4 2R, W TR AR n67 g kA 1 B A
Beauwveria bassiana (K 6)
2.4.3 JH:HUR n70 PR AYIE SHFFAE R ITS 751
TE PDA B5iFR3E b TEHR n70 B 7% 1E 18 H AR
B, SME-BEAA, WHIREG, HRE 3K
RIF=LEA3 AR AT, 56 10 R AN 24.14 mm, 47
Az AR T AT T 224 7 3, I ERE 24
TFRAC ) PRI B8 sl A S U AR A0 7042 98
TRMEE, TOsiRmn 6, KK (3.64~
5.76 pm) x (1.63 ~2.43 pm), 4 T/ 7E 40 i T
AR EE (7).
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P2 B M D L A A A U HL S A E R
Fig. 2 Symptoms of Diaphorina citri adult inoculated by entomopathogenic fungi
T A, JIFEBSYER 7r163 WML AR RUSHUS 12 d; B, BRI ER n67 WAREFAHE A RUSIUS 10 d; €, IR
EHURE 070 TARAEAAE R BURCRUG 12 d5 D, IRECEEH 62 BHRIEFNIEAREUS RIS 12 d; B, REFN R R
L A A BUS R TE A Note. A, D. citri adult after inoculated by Lecanicillium psalliotae strain 7r163 for 12 days; B,
D. citri adult after inoculated by Beauveria bassiana strain n67 for 10 days; C, D. citri adult after inoculated by Cordyceps
Javanica strain n70 for 12 days; D, D. citrt adult after inoculated by Purpureocillium lilacinum strain 6z2 for 12 days; E, Living

D. citri adult without entomopathogenic fungi inoculation.

E 3 IS 7r163 BERRIEASERIE
Fig. 3 Morphological characteristics of Lecanicillium psalliotae strain 7r163
TE: A~B, 76 PDA iFRJE FRR 12d Wivk (A, WKIER; B, WKHM); C, IMEMTHEOREA B 7349
F; D, 4T, Note: A~B, Colony on PDA for 12 days (A, Obverse side of colony; B, Reverse side of colony) ;
C, Conidiophores and conidia capitates aggregation at the apex of conidiophores; D, Conidia.

B Ak n70 19 ITS ¥ %1 589 bp ( MZ356506) , RAE]—4r 37, a5 RFEM TS P90 43 A 45

BLAST b X 4% 5 5 N B 5 Cordyceps javanica
FRIMIS13 74 # ( MT801895.1) My [l ¥ 1 Wy
99.83% , FEXHFJE Cordyceps 1 3 FL B Fh 254
HRGREBW, FREY, EH n70 5 UL
Cordyceps javanica CBS134. 22 f55C Kk ( MH854719. 1)

B, i€ W AR n70 S )N UED Cordyceps javanica

(38).
2.4.4 RELME 62 H kML S ERE K& ITS
2l

TE PDA HiFR I, TRk 622 WIKIRE O, &£
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56 AJ292429.1 Lecanicillium dimorphum CBS 363.86
6 | E NR_111102.1 Lecanicilhum saksenae IMI 179841
97 NR_111095.1 Lecanicillium longisporum IM1 021167
41 ———NR_111100.1 Lecanicillixm fusisporum CBS 164.70
AB378506.1 Lecanicillium araneicola BTCC-F35

39 25 MH861888.1 Lecanicilium antillanum CBS 350.85
43 NR_111266.1 Lecanicillium flavidum CBS 342.80

EF641893.1 Lecanicillium acerosum CBS 418.81
EF513012.1 Lecanicillium nodulosum IM1 338014R
48 IN036556.1 Lecamcallium tenuipes CBS 309.85
NR_163303.1 Lecanicilium coprophilum CGMCC 3.18986
100 7r163
| KC881072.1 Lecanicillim psalliotae ATCC 58724

—
0.02

B4 bk 70163 SIEMEAY 12 FHEFEIET ITS FHM BN RS LK B/

Fig. 4  Phylogenetic tree of strain 7r163 and 12 species fungi in Lecanicillium based on ITS sequence

K5 R AE R n67 BRI SRRIE
Fig. 5 Morphological characteristics of Beauveria bassiana strain n67
Hi: A~B, 7E PDA Hi3RdE BHiFR 12 d WVE (A, WVKIEM; B, W&WE); C~D, A TR X041,
E~F, F=f4ifil, Note: A ~B, Colony on PDA for 12 days (A, Obverse side of colony; B, Reverse side of colony) ;

C ~D, Conidiophores and conidia; E ~F, Conidiogenous cells.

95| MZ754443.1 Beauveria bssiana ARSEF 1564
497[‘ n67
95 HQ880761.1 Beauveria bssiana ARSEF 1564
—— HQ880800.1 Beauveria varroae ARSEF 8257
HQ880789.1 Beauveria australis ARSEF 4598
HQ880787.1 Beauveria asiatica ARSEF 4850
HQ880803.1 Beauveria kipukae ARSEF 7032
DQ376247.1 Beauveria malawiensis IM1 228343
HQ880809.1 Beauveria sungiit ARSEF 1685
HQ880792.1 Beauveria pseudobassiana ARSEF 3405
\i HQ880808.1 Beauveria amorpha ARSEF 2641
94— HQ880822.1 Beauveria vermiconia ARSEF 2922
MH862139.1 Beauveria caledonica 485.88
U35289.1 Beauveria velata CCRC32845

—
0.01

K6 TPk n67 5 A ERE Y 13 FhECEH LT ITS FPIMEE A9 R 58k B

Fig. 6 Phylogenetic tree of strain n67 and 13 species fungi in Beauveria based on ITS sequence
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BT IR 070 B AR TR S FRIE

Fig. 7 Morphological characteristics of Cordyceps javanica strain n70

fE: A~B, 75 PDA BigRdk FHIR 12 d B¥E (A, BEVEIED; B, BEEITI) ;

C, AT A, D,

H 44 F, Note: A ~B, Colony on PDA for 12 days (A, Obverse side of colony; B, Reverse side of colony) ; C,

Conidiophores and conidiogenous cells; D, Conidia stringing together.

991 070

53 100

AY245627.1 Cordyceps bifusispora ARS 5690
MT966043.1 Cordyceps jakajanicoia NTUCC 17-036
MF140736.1 Cordyceps blackwelliae TBRC 7256
MH860644.1 Cordyceps ghanensis CBS 105.73
EF411219.1 Cordyceps fumosoros CBS 337.52
AY624172.1 Cordyceps cateniannulata CBS 152.83
JF429899.1 Cordyceps farinosa STH3
MKO039704.1 Cordyceps kirkii PDD:108689

MH860795.1 Cordyceps amoene—rosea CBS 738.73
MH854719.1 Cordyceps javanica CBS 134.22

L——— KT261396.1 Cordyceps chiangdaoensis BCC 75756

AJ536547.1 Cordyceps imagamiana 10605
> —— MW191773.1 Cordyceps hauturu PDD:108384

=

EF689044.1 Cordyceps formosana HS0825-01

GU980045.1 Corayceps cylindrica NHJ11116

P
0.05

A536554.1 Cordyceps ampullaccea 10849

K8  TEBk n70 5 HEEM 16 FhEE ST ITS [P R K TR
Fig. 8 Phylogenetic tree of strain n70 and 16 species fungi in Cordyceps based on ITS sequence

TANBORR, A RO AL B3R5 7 RE AR
HAEMAT, %10 RIEE AR 48.71 mm; 534
FFRETE AN/ X ki or X, Mg 1 ~5 4, K
8 ~13 wm, F&Az SO AR T oA 90 A TOOES, O
A8 4 LIV S B A 3 TS 9 WA A 4 K S R S Rk
SRR ; A3 As A M A XM, Jofa, Rk
BRI, K/NR (2.42 ~3.34 um) x (1.98 ~
2.75 um) (K9),

672 W kY ITS J¥ 41 594 bp ( MZ356507),
BLAST X 5IR 5 5 /W Purpureocillium lilacinum
(MG148343.1 ) [a] ¥ ¥ H 99.49% ., T #;
Purpureocillium J& W EZH AR R ERTE K EW,

SRR, WK 622 5IRE ZAH Purpureocillium
lilacinum (MG148343.1) RIE[F—4r 3, ZHE
AFHEF ITS FPHN R R, 8 TR bR 622 IR
LI Purpureocillium lilacinum (& 10)

3 &SIt

IR S PTG A TR 1 A7 22 7o B HO i
B, FEME ARSI BRI, ABFIEE A L
AR b B AR mL AR R B AR R B,
TE A SRFE T RO AR AR TR 2 B B9 18 > T
Wbk, HJE 4 PR, WIEER AR Beauveria
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B9 MRELEHITEE 622 HRAIIESERHE

Fig. 9 Morphological characteristics of Purpureocillium lilacinum strain 6z2

fE: A~B, fE PDAJSRIE EIOIR 12 d WY (A, WYRIET; B, WKWE);

C, AR f4iM; D, 7

HH1F, Note: A ~B, Colony on PDA for 12 days ( A, Obverse side of colony; B, Reverse side of colony); C

Conidiophores and conidiogenous cells; D, Conidia.

E 10 F#E 622 5 Purpureocillium J& ) 6 FEEELT 1TS P B KRG L B W

Fig. 10  Phylogenetic tree of strain 6z2 and 6 species fungi in Purpureocillium based on ITS sequence

JINH: U Cordyceps javanica | Eiﬂjiﬂii‘@i
MR % F W
B 7RG AT, HA
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T AR ARG A B AR b 5 28 2 /Y 985 A LT T Bk
Hr, FE 25 A, R AUE 3 R (T A i R
Lecanicillium psalliotae . 1R%% 55 F6 TR FIER A {2 1)
MG T B B R R, AT 8 R IE D
bl R B TR, H AT AR R A A B F R
3 B PG A mU S - JTCRE HRE B0 T
TERIER A, A 12 i RG A mUR A FLw v, Y
4 Fh (JIHEEEIE Tr163 Btk BRIGHA R n67 H
B, JREIRF n70 Bk SR 5055 0T 622 k) X
A A Bom e, MG AR UK R ST R
S8 100% . 100% . 98.89% & 43.33% , #5
FABL R IRA 2522 5, T UL, A NG AR E S
PRICR oy BRI AY 4 Fh LR TP 3 Bl AT G AR EU
JR LR, H F AT AR B R E e 2 i A B
% R 2 RO AR AR B OB PR

bassiana .
Cladosporium  cladosporioides

Purpureocillium lilacinum ,

FI LA AR A Bl 123 1 3 9 18k e A= LT
H, 8 MROMERB AR, 5 bR R B 4 BRkoh
BORBLILRR , 1 BROMIR S50 . IR A AL
Ry ESFI 985 BRHVERTE T, 506 B ECIRA A
B, 19 MR IS TR, 15 BEOMIR SRS, L
PN e 25 R B, B U i 2 i RIS A TR
X A A B TR

PARiE, BOREAR R R RN AT, w]
A AP K BIEPEY BT, Yehia et al. (2020)
B, BORE AR 2B BERL Zygophyllaceae J i i
J& Zygophyllum ' —MHEY) Zygophyllum mandavillei
AN, A Y YA AR 7 %S 22 oA 0 I
MEMEEH YA PUE S, Qin er al. (2016) HF
R, HREEYEEE Suaeda salsa FF
AR B ARCIR B A B e A 27 A, TR KR
A, BURBHO WY I TE, Hassan et al.
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AW U RE, I RCIR B BAE O — Bl i R
Sargassumwightii B W £ W ( Manjunath et al,
2017), AIAEE R AOKRL T, BORA R
ARG R i+ W AR B, AW oiaE
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TEJ3 1 B B8 X AR AR BUAT BOW R Y 4 Fh B @
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