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2. (IR AERE fL2F b T2EBE, =/ 1% 655011;
3. sl R 2B, =™ B 650201)

WE: [ WY ] FiEx B ST s (Spodoptera frugiperda) 3 713 W R (Beauveria) WAk, B Hb 7
A A PR AL B R R A T BRI B (B. bassiana) WHEJEA, N T A MAESRE T AEET H
SREARN B Bt . [ 1k ] HURATHERPERIN K FL AR LT L SRV ARSI (9 10 Rttt 15 bk R G A
X B DT e 3 W4 A EE T, I R LT 4 Rl AR RS (MR . ASEE . TR E AU FEkiE e
WM ANEREIE. (4558 ] 15 HRaEREX RSN A 2%, BRI EREGER N 10%,
IR 9 BRI FREER X 100%; {HiX 9 MR BOEHEE AR, SEFERE N 4.4~15.7 d, EFEHTE]
(LTso) 4 2.3~10.3 d, HAd Hism AR ok A ALY T YT VO MR T/ BUBI2 (& 83EHT [H]=4.4 d,
LTs=2.3 d), FH Uk [ AR LI skl F 3k BUBS (2 BUERTRI=5.8 d, LTs=2.5 d). 4 Fhf H -4 4451
BBk RS G, ERR Rk ER S, A EEY AR G FmmMERE) B s T—4EAEEY K
M (FRHAEH), [ 458 ) AEEEH BUBI2 #l BUBS X BUH ST Y B AU, FAR BN T 1
EHEIR: PRILT; PVEE; EHOTRE; = KSR

FE 52 $476.13 SRR A TEHRE: 1004-390X (2022) 01-0069—06

Virulence of Beauveria to Spodoptera frugiperda in
Western Yunnan and Its Dynamics in Fields

CHEN Zihong', ZHANG Yaguan’, XU Ling', HE Qingcheng’
(1. Institute of Biological Resources of Gaoligong Mountains, Baoshan University, Baoshan 678000, China;
2. College of Chemistry and Environmental Science, Qujing Normal University, Qujing 655011, China;

3. Editorial Department of Journal of Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose| Beauveria strain with higher virulence against Spodoptera frugiperda was
screened to provide the fungal resource reserve for the ecological prevention and control of S. fiu-
giperda; field investigation on B. bassiana was done to lay the foundation for the understanding the
natural occurring situation of Beauveria in field ecosystem. [ Method] The virulence of 10 Beauv-
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eria species, totally 15 strains, from Baoshan City, Nujiang Prefecture and Dali Prefecture, were
tested by crawling infection way. The dynamics of B. bassiana in a year in four types of field ecosys-
tems (coffee garden, tea garden, corn field and tobacco field) in Baoshan was analyzed.

[ Results ] The virulence of 15 Beauveria strains to S. frugiperda was different. The strain with the
lowest virulence caused only 10% mortality rate. There were nine strains with higher virulence caus-
ing 100% mortality rate, while their lethality speed were different, total lethal time being 4.4-15.7
days, LTs, being 2.3-10.3 days. Thereinto, the strain BUB12 from Nujiang river beach of Lujiangba in
Baoshan had the highest virulence (total lethal time=4.4 d, LT5;=2.3 d), and the strain BUB8 from a
tobacco field of Tengchong in Baoshan had the second highest virulence (total lethal time=5.8 d,
LT5,=2.5 d). B. bassiana were distributed throughout the entire year in all the four types of field soil
and the highest strains number was detected in summer. The quantities of B. bassiana in perennial
crops fields (tea garden and coffee garden) were higher than the annual crop fields (corn field and to-

937 %

bacco field).

[ Conclusion] B. bassiana strain BUM12 and BUMS had the best virulent effect

against S. frugiperda and had greater application potential.

Keywords: Baoshan City; Beauveria; Spodoptera frugiperda; virulence; dynamic
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B, HETFEZEPG RIS B G, Bk
PRI ARSI . N SO A A E AR AL P
LR — HA& 2 R, HiZ WPty
s, AR R AR MBS .

FH H A B By 45 3 e — R AR B T
B, BARA | RO RS SR A, R
S T RR L PG M E R R e . BT, A
T B M O ik 7 5 %) R A R A 4R R AR R
WU SRIREHEEY . 410 SR B A EUN 2
FUE HEWEEEEHEEN A RE, T
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TR RAEREZ ", EENINE Y2
HFE RGO R A IR, 2kl
30% FYA 7 B R 12 ABR L VR R A 08

AR TR AT B A P, Fith
BRI L N oK HH 5 SR AL SRR ABIESE
AR TR IR IR Y H AR BRI, 38 5 X0 A [+
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1.2 WrARITE
1.2.1  FEHB SRR 1A 77
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PPDA }iFf 4k (FEFK) 20 g, SR 10 g, HEMH
20 g, BilE 20 o) FATHRIARIG = HIRT % . A TRIAR
Hab 3 30 k4, 4y 3 PR T, B 1A
PEOFIIL, B 0.5 g 108 1 40 A= 46 7 B -l 1
JS, A 10 Sk B 5T ik 4l A HIRAT 2 mins
M d, Bk HE T 1A TR LR
W, T 25 °C TFHERBO MR, Z=ARMEET,
X HEON AL AL FR Y 30 sk, AR 13k, DU
TR IR F R R

% HWEC % EAET IO, DAL EERT A
(LTso). 2=FRFEMT ] MR IE B R A 8RN 45
W RR AT T7 o ERACIT [B] DL 2 b o 22 3
7N B BUPE R =[ (b EUHE R X IR # 4 R)/
(1% FREGFER)]x100% o
123 EREAEFHARHES RSP KEE

TE 25 B A8 R LTI 43 301 0k B2 4 A R 4k 1
I 300 P il ] A b B A D) AN — 4 A VR A
FH (IR YT A K FH RS o g 0 D) SR SEVE AR B
FIHERES T 2019 4E 1—12 A, & H a3

A H PR EBORE 13k REAMMEY AR IR 3 AT,
BEANAE T B 4 ASXT fa /N T A LAt /AN T
(BEA/NEET R 2 mx2 m), TR /DME TS A L
1AM, BT, ZEVEMIMRPR 30 cm LAY, H
INEEBUR)ZE 5 om B35 300~400 g 45 T HERE
WS EAE, T 3d N AR,

Z:7% KEYSER "7k, 7 8 gl
HON SRS A R B SR TR AR, PR K
e R F 8, T PPDA B53R3E [ alifk
HRk, Z5EHEIETESEER 5 AN ERFES (nrSSU .
nrLSU. EF-la. RPBI 1 RPB2) W &5t kB /i
HIERE FUE P
2 ERERH
2.1 FUEE SRR o 03 i 1) 5 7

FHE 1 T, SR B Hb DT RO 3 W4l AR
W R AR DA EE R, KIESUERTE
10%~100% Z (i) ; Hrfr, 7 3 BRE IR E SR
KT 50%, Hiax 12 BRI R RIESE R IE 50%

*1 #iEEENEREERASN

Tab. 1 The strains information of the tested Beauveria and their virulence
L7l Bk KA 2 ERIE B l/d SFFET F)/d R IEFE /%
species strain locations origin of hosts LTs total lethal time corrected mortality
PRl I IRYLYLIA Vb
BUBI2 Baoshan Lujiangba Nujiang river beach 234021 44203 ¢ 100
PRl S 3% .
BUBS Baoshan Tengchong tobacco field soil 252011 S8:0.31 100
PRl e RE i o
BRI BUB3 Baoshan Mangkuan bumblebee adult 3.5+02h 8.6+03d 100
B. bassiana oAl AN Ly Hh - 4%
BUBY9 .. .. . . 43+02¢g 7.6£0.3 e 100
Nujiang Dulongjiang mountain soil
LRl e P el el
BUBS40 Baoshan Tengchong beetle adult 11.6:0.4b o 9%
PR GR L a0 S
BUBI233 Baoshan Taibaoshan mantis adult 12.6+0.3a o 60
Hh ] EaliNEpiacy ket i R
B. sinensis BUBSI Baoshan Baihualing mole cricket adult 3.8+02h 117406 ¢ 100
ot 18 BILTT Y Tint:
S DE% BUB444 {.A Al TR . 5.6+0.4 f 15.7+0.6 a 100
B. malawiensis Nujiang Gongshan tea garden soil
e 7K S A bk - J52
WA BUB7S REACT AL 9.4:02¢ 14.0£0.6 b 100
B. brongniartii Dali Yongping pinery soil
PRl B Iy NI filtza=ed
B. baoshanensis BUB283 Baoshan Taibaoshan ladybug larvae 9.6+0.3¢ 155£0.3a 100
Rk A A PR PR L PN I
B. pseudobassiana BUBI234 Baoshan Taibaoshan hornest adult 10.3+0.3.d 15.5+0.5a 100
YN B PR R L BT R
B. asiatica BUBS29 Baoshan Taibaoshan scarab adult 11120.3 ¢ o 70
=Y NS K] iy Nl B SE
B. medogensis BUB426 Baoshan Taibaoshan ant adult o o 40
Tk 22 MR BUBLL IR U 20
B. caledonica ) Nujiang Dulongjiang beetle adult o o
AR KELFIL 88
B. yunnanensis BUBI232 Dali Weishan Lepidoptera pupa o o 10

e FoR I TEOURBAR, RIEPEBIEREEI: FAEH S AR /NG T RER R A R R R BB (8] 477 5 2 PE 2 57 (P<0.05).

Note: “—” represented that the mortalities were too low and did not reach half lethality or total lethality; different lowercase letters in each columns mean

significant difference of lethal time between strains at P<0.05.
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#5378

PL b, LTsol 2.3~12.6 do 47 9 ¥k 1# 09 5% J1 8%
i, A IEEIERIAT] 100%, 43598 BRE A E
B (B. bassiana) T # BUB12, BUBS. BUB3 Al
BUBY, " FIMEE (B. sinensis) #itk BUBS1, o
PidE FIE R (B. malawiensis) & #k BUB444, 75 [%
F{E B (B. brongniartii) & & BUB78, &1L H &
W (B. baoshanensis) & BUB283, R EK L H &
W (B. pseudobassiana) 1# ¥k BUB1234; {HHE5E
HEAE, S8GEREY 4.4~15.7d, LTs) N 2.3~
10.3 do Z 0K R B AR 0 3 0 # AR, AN
[ AR R ) 6 BR TR TP AT 4 FR TR B9 4 1 BUAE %58 3|
100%, Hor 2 Eg A AR L E T T IT VO wERY
Pk BUBI2 BB b, HAFGERT(A] (4.4 d)
I LTso (2.3 d) Sk, SEIHEE s 70 FL R
LLI T ¥ v A FH - 3 v R TR PR BUBS U3 7 (&2
HBENTE] 5.8 d, LTsy=2.5 d) {k T Hkk BUBI2

FH2E 1R AT AT SR B AS[R) i DX AR o o ik
B ESR, kAR —HIX A AR iR EE W
FEZES . RARILT 54 KB @, =
Fo o KA, B AEW FE vh) 59 F R R AL 6 Fh
10 BREE , A 1R AT 10 228 20 1) 55 056 1 1
W (B. medogensis) WHEFE 155, FIEEFLRN
40%, FHAt 9 BRIE AR IEBE R =60%. K F
TN 2 A3, (MO BT L) 14 3 Fh 3 BR S
TR B IE BOERAE 40%~100%. K [ K FRH 7
AR LAY 2 A 2 bR BRI E Bt RER
(5350 R 100% F1 10%), Horbok F 4 10 2= 6 1
B TR (B. yunnanensis) ¥k BUB1232 7 i A7 1 #K
T RS (RIEBIEE 10%).

2.2 BRI R R G B S AR K R IR

FHEE 7 5 i BR A0 11 4R35 78 Bk BUB2 42270
Sk 3 WA, LA R AT A TR
FF-IL Tt IR, RRME KEAT, Hskad
SRS B JO TR BE S, DU A AR IS R R B 1
J1, fE A BRI KM, G T
b, SRR LIEYE, AE —L
BEAAL. T RRINIESEAL (B 1a). BEE
HERTRARKE, 2 HB0G a2 ieg, BE
W R 4 KE, HMUREEARERRTT, JE
T S S K, WIRGER D ZH AR T
FETE 22 (& 1b); $EH 8 KArg Mk 248
W2 KAt ERT RS (K o).

TE 254 H A S8 RE vl B R 7 IR 4 R
15~20 d, BEGLRYB AR A AR, If
AR AR TR (- 1d), PREGE TR RS
7 PPDA B 3R3E5F-1d, 2 2 JH R R R R e
ERML R, WIEHG WM LE A6, Rl
e 1 ZAEfFR (& le).

2.3 BRAEEREA R ARG T RE KIS

PEALE R (8 2) M. 3R R E LR LT
4 PR ARG (R | KR . oK A
M) A, Haes] 328 thm . BRAEA
TR Y AR R IR TR AR 2
B TR . BVAORE, 6—8 H (%) Itk
KooK&, Horb 7 A BEARAS R s (57 Bk,
BB 17.4%); 3—5 H (F%F) M 9o—I11 A Bk
Z5) RS A 12 H—REE3 H (X)) M
PRAS R, WRECT 1—7 H 2B 20

TE: a)~c) S BTRR A RBRI R AVRER . ) WIHRISE RIS i B fIETT, b) RIS BUIR R IRIE A2, o) JBYLE 1 IR BE0R
BRI d) B PR Bk PUEDE IR R B IR o) BRIB BRI IR IE A

Note: a)-c) the symptom of S. frugiperda larva infected by B. bassiana in the field: a) the newly inoculated larva crawled freely, b) hyphae begin to form on
the worm surface in the early infection phase, c) the larva were surrounded by hyphae and spores in the late infection phase; d) the symptom of 7. molitor
larva infected by B. bassiana in the field soil; e) colonial morphology of B. bassiana.

El1 mkfapEERAFEER

Fig. 1 The symptoms of host infected by Beauveria bassiana
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Fig. 2 Monthly dynamics of B. bassiana in
four kinds of field ecosystem
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2 PRERAE 1B Ak BUB12 F1 BUBS # /75 it ,
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IS0 4.4 F15.8d, LTso 20510 2.3 #12.5d)s
IR PR 5 0 . BRE 4R R bk GZSL-
1 X B 5T R0 6 AN I A 4 e A o, %
1~3 1% 4y 1) A2 IE BOPE AR g I8 2 100%,
1.0x10° ~/mL - B EVRALEE 3 #3410, LTse=
3.12 do GARCIA % ™I [ 18 B i Bk Bb42 1.0x
10° A~/mL J61F R TR B AL 2 2 4 L, SR
H 96.6%, LTsy=3.6 d. AHF5 Bk HAE B E
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