HEYITE 2025,47(2):118~128
Biotic Resources

DOI: 10. 14188/j. ajsh. 20250104001

I A P T 118 % 1 AR B X A B B O R A
Yo kb 2 FEPERE 5L

’ﬂ%/i‘ﬁly’?ﬁfﬂbslaﬁigz’ﬁ? 71%2,&;& %1’ﬂ5a—ﬁkl9xﬁ—£ﬁ3’é&\%ﬂ%‘:’l*

(1. KL R2=A R #2= B, WAL SN 4340255
2. RIT KA 2EBE, Wb HIH 434025;
3. WAL EE T FK P A AR O XA HLR L AL Ak 441700)

FE: NERWZEVYF R 2 AES RGN E LR, 0 1 WAL i = 5% A R O X1y BUE B R Fh 2R
F 2023—2024 FFAE LRI DX TT e 8 Y BT A1l A |, 30 3 X A i a2F A7 4 4 00 9 T M U A AR AT B 3R TR R IR R B DNA B 25 22 R AiE
FE T N SRR X (internal transcribed spacer, I'TS) J¥ 41 1 4 F R G2 B4 AL 2 B, 83 £ HuA: TR A SRR 38 6 )& 14 %, B
#% fi1 W B+ (Clavicipitaceae) ) 4 o F &% {8 B (Metarhizium anisopliae) , 2 W ¥ #} (Ophiocordycipitaceae) f) T 3 £k H %7
(Ophiocordyceps nutans) . & K 8 1 B (Purpureocillium takamizusanense) , ¥, 5 F} (Cordycipitaceae) [ BR 41 14 & ¥ ( Beauveria
bassiana) AU ER L (R (B. pseudobassiana) 4% W E (Cordyceps cateniannulata) FUH A W (C. fumosorosea) | JUIH: H B
(C. javanica) B§W BT (C. lepidopterorum) JFHR T (C. militaris) R E(C. pruinosa) AR (C. tenuipes) K 5 4
HRL(Samsoniella aurantia) F8538 0 5 & Fh & Samsoniella spp. o Horp, PL 3432 5050 g du R Rl | o R (19 240 ) sl 20 0 6k 3 ol
B R KSR A AR B R WAL A BT IC S Rl . BIESY S SRR T T 1L B T S A AR AR DX R A LR 2 R IR
Fw T rp A B 9 X AR, R i% T S A O AR R R R T R R R

KR MAEE; O R T s SRR R 5 5 AU

FESES: QY49.3 SCHRAR A58 - A SCEE G :2096-3491(2025)02-0118-11

Investigation and species diversity of entomogenous fungi in Nanhe National

Nature Reserve, Hubei

Li Zhiyuan', Li Wuyan', Huang Chengxin’, Mou Xiao”, Yao Fen',

Zhao Kexin', Deng Zhengqun®, Yu Zhihe'"
(1. College of Life Sciences, Yangtze University, Jingzhou 434025, Hubei, China;
2. College of Agriculture, Yangtze University, Jingzhou 434025, Hubei, China;
3. Nanhe National Nature Reserve Management Bureau, Gucheng 441700, Hubei, China)

Abstract: Entomogenous fungi are important members of biological species diversity and ecosystem. In order to in-
vestigate the species diversity of entomogenous fungi in Nanhe National Nature Reserve, Hubei, 8 field surveys were car-

ried out in this reserve from 2023 to 2024. The pure culture strains were obtained by tissue isolation method or spread
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plate method, and DNA was extracted. Morphological characteristics and internal transcribed spacer (ITS) -based mo-
lecular phylogenetic analysis showed that a total of 83 samples of entomogenous fungi were identified as 3 families, 6 genera
and 14 species, including Metarhizium anisopliae in Clavicipitaceae, Ophiocordyceps nutans and Purpureocillium taka-
mizusanense in Ophiocordycipitaceae, and Beauveria bassiana, B. pseudobassiana, Cordyceps cateniannulata, C. fumos-
orosea, C. javanica, C. lepidopterorum,C. militaris, C. pruinosa, C. tenuipes, Samsoniella aurantia and Samsoniella
spp. in Cordycipitaceae. The dominant taxa were Cordycipitaceae, Cordyceps, Cordyceps tenuipes and C. lepidoptero-
rum. Purpureocillium takamizusanense and Samsoniella aurantia were newly recorded species in Hubei. The findings in-
crease our understanding of the diversity of entomogenous fungi in Nanhe National Nature Reserve, Hubei, enrich the flo-

ra distribution of entomogenous fungi in China, and provide germplasm resources for the conservation and utilization of

this fungal group.
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Table 1 Identification of the collected samples
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Table 2 Classification status and sample number of entomogenous fungi

#l & i Kt
# 1 B+ (Clavicipitaceae ) LB R (Metarhizium ) 4o T8 (Metarhizium anisopliae) 1
2 th BRL 2 HRE (Ophiocordyceps) AR UEL (Ophiocordyceps nutans) 6
(Ophiocordycipitaceac) L5 8 (Purpureocillium) =5 7K {5 (Purpureocillium takamizusanense) 4
R Beawveria) BRf A %Eﬁ (Beauveria bassiana) 10
FUBR A R R (B, pseudobassiana) 2
W U (Cordyceps cateniannulata) 3
FUW e 5 (C. fumosorosea) 4
e i JIHE B (C. javanica) 9
(Cord%ciiiceae) (Cii/cﬁfps) 38 B (C. Lepidopterorum) 14
g O (C. militaris) 3
B (C. pruinosa) 1
Y I B (C. tenuipes) 14
B 5 B #0 URE (Samsoniella aurantia) 10

Mgk 50 T (S jell
LR Samsoniclla) 40 R g H A (Samsoniella spp.) 2

FEELHRE(6H) SAFERMEE (M) AR AR 78 mm/d) AR F(2. 41~3. 77 mm/d)
T3 )RKEEEFRY . FEHADEY D, 7 28C FEKEME (3. 18~3. 68 mm/d) , 1 # i # dt %
Z R B I AR K T B BB A A B R (3,38~ (1.20 mm/d) FUB g B E (1. 43 mm/d) 5 A K
4.64 mm/d) ERA R R (2. 93~4. 35 mm/d) L ER FER (WL 3)

*3 HEERERRRRESBYNEEES EKEEURSERTFES
Table 3 Colony morphology, growth rate, and spore morphology of representative entomogenous

fungal samples and their isolates
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BRI o
(Beauveria 2.93~4.35
bassiana)
LBk 7 R
(B. pseudobassi- 3.78
ana)
Pl L
(Cordyceps 2.61~3.05
cateniannulata)
Ho e B (C. 9 68-3 11
Jfumosorosea) ) ’
JTUHE H 2.37~3.01

(C. javanica)
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(C. pruinosa) 143

LR (C.
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3.38~4.64

L FaEE
(Metarhizium
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TaEEL M
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DL K A IF 58 AR A5 14 28 /> T Ak O N, 38 i L T
Laboulbenia vulgaris M Laboulbenia collae } 5N FE
MEE LR TITS PN RE R BN, F—
A0 0 TE A 3 A R Y ) S S A
3 W iR

0 AL R T K AR DR DR S L R A
T R, Dy AR B AR T R R A AR IR L
IZ M D R AT U R R IC A . AWER T 2023—
2024 4 31 1) 75 80 36w T 1R 58 9 8 AR DR A IXOR 4R 2
83 oy MU A= FLIE FE i, &8 A8 2% W4y I 9 B Al 4y
BT, 33 BEAF T W 3 0 O 22 A R SR B TR L 4 e

B 28 7 JE A A DA S R AR E
HUREJE AN R R R R AR X A EE R
AR IR YR 2R

WA FLRAE HAR B2 o A A i B R B
F R Ty iR B AR . AR FUTE Y 43 A 32 R
IE R T A 2SR A A R SR R S, 7R AR S
B R I N R IS CE A AR PR H X, R G g
1o ASBIE S SR B R i A3 A XS0 B T O LR B
FAMPT R LA PR RS R PERS K I AT T HE
B MR 200~1 000 m, 3 A5 55 51 b w17 B K 9 B
SRR IX A BT, B Wiz OR 4 X A 28 PR B8 32 N 52 1)
BN 7 R AR . AR, ZE AR X s R L
BT 2R R AR IR R & B VR BB X T RE S
HAE LB A K B B RO R T R S T T AR 1
INBE BN AL S0 A 06 A R E— 20 s B A1 98 B

TBRC 7265 Cordyceps tenuipes (MF140741)
1/100| YUO582 Cordyceps tenuipes (PP859063)
YU1123 Cordyceps tenuipes (PQ722151)
YUO0855 Cordyceps tenuipes (PQ722141)
90 [YU1076 Cordyceps lepidopterorum (PQ722150)
TBRC 7263 Cordyceps lepidopterorum (MF140765)
1799 _{lYU0794 Cordyceps lepidopterorum (PQ722139)
'YU0848 Cordyceps lepidopterorum (PQ722140)
CBS 244.31 Cordyceps fumosorosea (MH855200)
YU0649 Cordyceps fumosorosea (PP859070)
YU1053 Cordyceps fumosorosea (PQ722145)
CBS 152.83 Cordyceps cateniannulata (AY 624172)
YU0519 Cordyceps cateniannulata (PP859059)
IYU1063 Cordyceps cateniannulata (PQ722146)
YU0709 Cordyceps militaris (PQ722137)
3{ CBS 108.70 Cordyceps militaris (MH859511)
YU0857 Cordyceps militaris (PQ722142)

KACC 43331 Cordyceps pruinose (MG833290)
09&?0437 Cordyceps pruinose (PP859036)

CBS 134.22 Cordyceps javanica (AY624186)
YU1065 Cordyceps javanica (PQ722147)

YU1070 Cordyceps javanica (PQ722148)

YU1141 Cordyceps javanica (PQ722154)

ARSEF 3405 Beauveria pseudobassiana (HQ880792)

& YU1126 Beauveria pseudobassiana (PQ722152)

b YU0466 Beauveria pseudobassiana (PP859058)
ARSEF 1564 Beauvenia bassiana (HQ880761)
'YU0968 Beauveria bassiana (PQ722144)
| FYU0442 Beauveria bassiana (PP859057)

R{'Ul 136 Beauveria bassiana (PQ722153)

881 | MF140764.1 Samsoniella aurantia (MF140764)
0.99/99 | ™ YU0964 Samsoniella aurantia (PQ722143)
A YU0578 Samsoniella aurantia (PP859062)
DY 101682 Samsoniella pupicola (MZ827008)
YUO0577 Samsoniella sp. (PP859061)
0.9991 1073 Samsoniella sp. (PQ722149)

0.96/867

1/100 HKAS 126077 Ophiocordyceps nutans (0Q935381)
1'YU0412 Ophiocordyceps nutans (PP859048)
1/100 [RCEF481 1 Purpureocillium takamizusanense (MT568626)
YU0656 Purpureocillium takamizusanense (PP859071)
_ ARSEF 2133 Metarhizium flavoviride (AY375449)
0.1 m'l,ARSEF 7487 Metarhizium anisopliae (HQ331446)
1/99'YUO0748 Metarhizium anisopliae (PQ722138)

——MN2394845 Laboulbenia collae (MN394845)
1/100——————MN397137 Laboulbenia vulgaris (MN397137)

E1 EFITSFIHENREZREN

Figure 1 Phylogenetic tree constructed by ITS sequences
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