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Effects of the Beauveria bassiana GZGY strain on the pathogenicity
and reproduction of Polyphagotarsonemus latus
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Abstract [Objectives] To explore the pathogenicity of the Beauveria bassiana GZGY strain on Polyphagotarsonemus
latus, and investigate the effect of exposure to a median, lethal concentration of that strain on the growth and development of P.
latus. [M ethods] The leaf immersion method was used to compare the pathogenicity of the B. bassiana strains, GZGY, Q2505
and ACCC30006 on P. latus. The life table method was then used to investigate the effect of the most virulent strain on the
growth and development of P. /atus. [Results] The corrected mortality of GZGY strain against P. latus was significantly
higher than that of the other two strains, and the median lethal concentration (LCsg) was 4.6x10° per mL. P. latus infected with
a median lethal concentration (LCs) of the GZGY strain had a 14.5% longer generation time, a 49.8% shorter life span, and a
33.3% lower intrinsic rate of increase (ry), than the control group. [Conclusion] The B. bassiana GZGY strain had the
highest infectivity against P. latus and could be a potential biocontrol agent for this pest in China.
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ZKBME Polyphagotarsonemus latus Banks ¥ 44 E 5 B Acariformes, Ht£&WiFl Tarsonemidae, %
ZRMLRNE | I Bt , SRIEWRIE 4 Arachnida, B LR Polyphagotarsonemus (Banks, 1904)
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S PR o A Y B B AR FE W ( https:/www.
cabidigitallibrary ), Z i 7E tH FLI0H N A 010
TEFRHT Y A 1 X ] AZAE 20, L DUBR KSR
155 & ( Fan and Petitt, 1998 ; Rodriguez et al.,2011;
Renkema et al., 2017 ), AS#WaF EEHI, Al
a3 60 ZBHIAHYY, JUHX — LR S AILEY
Y E ™ ( Brown and Jones, 1983; Gerson
and Weintraub, 2007 ; Aguilar and Murillo, 2012 ),
25 DA A /NN 2 37 P A B -5 B8000 I R R
A5R 5 (Rattanatip et al., 2013 ); [F]HfH2
FaRE 15, KRB DR, FEH ARG,
TEAR 1) B[R] A K Tt 2R A A A0 Bt B8 0 2 Ak
fa &, AT R R | ARRE | il MEss S,
AR R . ANIE, Za ARl A 7 i ™ E A 2R
( Radonji¢ and Hrn¢i¢, 2017 ).

A2 By i e A 7 S B v B IR 21 R 10w
JikZ—, AZE T ZXR 2z R 24
T3t Breda et al., 2017 ; Sathua et al., 2018 ).
B, FHEBE R R G BR ke h E 2,
M A= 99 W5 36 PT g 2 2 ) O e 35 1 B 2R AR
21 2w, BRSE E R I a6 2R 1 AR B
G, o oR B R B IR R E )Tz
I FH o X T A B Y LB B A A A B BR
AR Beauveria bassiana. %342 EH
B A E SR
Paecilomyces fumosoroseus , ¥} 21 B2 JiE 5 7 75
Clonostachys chloroleuca 1 4 o, T 4% 18 &
Metarhizium anisopliae % ( Pena et al., 1996;
Maketon et al., 2008 ), ERf 1 & i /E o —Fh
LR EREEE, BAFE)Z . 5 TR,
O PR 5 SO PR N B B R SRR A, TE
KECY T ZNH T ZME RN ED Y G TH
(JRIIMAE, 20055 ffERAZEIER, 2008;
TRWFAE, 2021 ). fH IR EE 0T BRAL AR X A%
B EOR PR A SR B iE . I, AR
XF L U X6 2% v i 1 itk EL A v 1 0 i kAR
TR TR PR, W = 25 ) R TR 0255 B ) A K
KB BIREW, B TR w 0 A= Y B ia fe ik &

ZLI LS K .

Hirsutella thompsonii .

1 MEERE
1.1 ##

111 BEHKEEIRE AR R RESR B )45 FH A
NARH, ERRENHARN G0 LRSS
fRo FFRIRE R (25+2) °C, WJE (70£5) %,
JeJEW 16 L 8D,

112 #HiXHKBEAEEREKSERE RN
723k (SDAY ): HiZjWE32¢g, HEHM 8 g, BEhk
H8g, BB 16-18 g, 800 mL /K, L kk .

BRI EEE GZGY . Q2505. ACCC30006
187 o b [ Al B2 B A ) AR AP 0F 90 B R
AL, 7F PDA RAF RS T 4 °CUKAH, AT
R AT PR I BRI A B2 R 97 3L (SDAY )
Wi gE BisAk 10-12d &0,

113 HAAEREARTFRERNHE HLHE
W PDA b &R kTR
SDAY FEfilsgRIt, 78 (26+1) CHBEEAMT
Kige 15 d J5, Ko W s s 507t b
FIF, BT 0.05%HKEE - 80 I, B i1
BIFW L SRIG T 4 J2TCHE ) o5 A i 8 el 17 T
TR 22, B 20 mL 28 5 T 2K B Y 2 R 0.05%
i - 80, 1%MERHEHY, 4% ) S5/
T BEIFIRIE A O 50 mL 25 5 i i K T 1Y
HETE L TR B 10 BB O, A 180 r/min
MIFEIR L HER 18 h 5. W—MRA W TH3 A
I, FERMEE FER, T RRERT 90%M
L A I A N A (0 S SR & N 1
BRITEON (25x16 AY) 118, B4 Nt
A e g3t 5 A A% (80 AN/ ) 5k, 3
W, TR R

12 REF*

121 HIXEKRBEALE ARERR s F
A 200 kA HRT P AL ME Y Y 2= S R, ST
BIi2 A C R 13107 #1F/mL BB IF T
5s, B R e o B AR L [ AR BT BT
o, R AEFE/NE (3 em*2 emx0.5 cm )

(Zhang et al., 2015), HA/NE 20 3k, B4
8 EL, L 0.05%MiR - 80 I RAE Xt IR,
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PSSR 5 d, FERICFATEEEFET %L ( Martins
et al., 2016 ), IR HBEALX AT, REHREH
R 14 5 YR A2 AN [ K ) 4% o ol R At
TR TR

122 BE BRI S5 R B K E
ME  EE 1.2.1 (ERE L, B0 e Y = 2
FI R AT 0.05% IR - 80 ¥4 W AT il A
(1x10*, 1x10°, 1x10°, 1x107, 1x10%) 5 A
(7] 00— B PRV, ) 37 /N FH R 2 N A
TEIEWBIA S s, Rt R HAK T EHEA
20 Sk 2% T 5 e ROl , BN A0 8 RS 0.05%
R - 80 IARAE X IR, L S d MEIHIE R
ZRE Y SE T 8 ( Maketon ef al., 2008 ), il
ik SPSS20.0 [a1 )443 Hr H iY Probit 1535 Hrifk
& LCsoo

123 HBMAEEEHK GZGY MEHIFFR
SKEZBEREHEMNTW HKEBEHRICHL
1 d J5 R4 26 A 150 SkTEMR B 4.6%10°
i F/mL 2 5 s B HE T IEAC ﬂ&%%é&?@
TEFW, HRBEHRBPAFFRNE, fFH
FEONZ S5 R e, AN NE LR 1 ﬁgﬂ {51
B 12 h B FF L SR B0 AL S AR R E B O,
RE %ﬂfﬁmﬁjﬁﬁzxﬂa 24 h, PriEmESIG, &
KRB ety F I F 0 7= IR , i Sk Ak AT i
10120 I 1B 3 AN 15 o S s g = S
BN AR . BHM YA SE, L 0.05%0
T - 80 VAR ALHR Y S HE A S Xt R

1.3 HFELE

(1) AIEFETHR (%) = (AEFFET 3 - X
MEBET-3 ) / (1 - XFREFET-3 ) %100,
(2) REFIE RS AR A R A Ar S RO E T
( Birch, 1948) :
Ry=Z%lm,_;
=1In(Ry)/ T,
T=%x[l,my/Ry;
A=¢m;
t=In2)/r, o
Horp x RN 3 0 BRI R BB 5 1 N TE x T
DAL 2% v S ) AT 2% 5 my NTE x BRI 1Y
g2 SR 6 BT A O MEVE JS ARG e M
R AN [ TR R 0 ) Bt R B R R 7 2253

Mr, Xt HEZHFNALEELH ()RR & B IsHE] . 2458 A
AT SRR A ¢ K, 0TI i SPSS20.0 58

2 HREHH

21 AEKAEEFE/RIFNILR

P33 ol G e T 25 i LA R — R B0 1 (A
1), Hi GZGY WX A B A RT3
FET ACCC30006 F1 Q2505 MHtk (P <0.05),
Bl 5 B (RIS, OB AR BE 5 1Y . B A
(LDsy) ~ 2.5 do H¥k GZGY. ACCC30006 .
Q2505 M5 3 RXFATHEME R IESET R 53510
63.82%. 3.75%. 24.37%, [EII Q2505 M #kE0H
1 EET ACCC30006 (P < 0.05), Hik, #
TORLL GZGY B BRAE K 5256 i FH R A

—
(=]
(=]

[ EEGZGY
| & ACCC30006
| B Q2505
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Fig.1 Cumulative corrected mortality of different
strains of Beauveria bassiana against adult
Polyphagotarsonemus latus

P 7 7 A ] B T PR AS i) B R 116 22 55 8 2
(P<0.05, HLHZET 225587 )o

Different letters above bars indicate significant differences
between different strains over the same time period

(P<0.05, One-way ANOVA).

22 HEH® GZGY WEFEHEBGHEHTRRE
MzE

B GZGY TR 5 MRS, B
A B [RDFTR B B8N, 25 B i B E SR T 3R 5
WA, 7E 1107 F1 1x108 M F-mL " RET,
HI 3 d MAET- S, 55 5 KJg, XA
AIEIER K E] 100%F1 97.00% (& 2). LAk
FERIRTECARE AR, 55 1, 2. 3, 4 Al 5 KA
IEFET R AR, FEST I R . A5
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Corrected mortality (%)
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Ab3ERFR] (d) Treatment times (d)

B2 ARKREBERE GZGY Tkt
FEMAHBIIE R
Fig. 2 Cumulative corrected mortality of different
concentration of Beauveria bassiana GZGY against
adult Polyphagotarsonemus latus

TR G BRI BRI R, 72 h 5
GZGY XA A RN Y= - 0.756 6+
0.188 6X, LCsofE H 4.6x10°/mL (1),

23 HIEBRELSEHEK GZGY AFRHLE
WEEBFREKEZTHERE

231 XNFEESH F, KABRARLEHHHEIG
LCso BRI B GZGY AbFEAS )5 T
RN (2.48 d) BEKTXM® (2.14 d) (=
- 2.550, P=0.017<0.05); #hi(1.14 d) 3%
KFXFIR(0.85d)( = - 2.392, P=0.024<0.05 );
Ab FHZH R G R CZE X A I K A B 2 R
(t=-0.608, P=0.545>0.05), LCso BRI
TR GZGY AbFH s v i P 2 i D 3 (4.55d)
BERKTXR (3.89d) (= - 3.349, P=0.002<
0.05) (£ 2),

232 XFEW F KRB SOk
JEERM AR GZGY AbBRAHW, HAm 5™
GUIPIAH X BE ST T4 50% (% 3), HEH ™

x1 BEEEK GZGY T ifkxf 5 & kA W BT iR E
Tablel Themedian lethal concentration (L Csg) of Beauveria bassiana GZGY on adult Polyphagotarsonemus latus

AP (d) [m] )4 75 KR R HOLHHSE (A~/mL )
Treatment time (d) Toxic model Correlation coefficient LCs (ind./mL)
1 Y= - 0.298 8+0.087 2X 0.972 4 1.45x10°
2 Y= - 0.419 0+0.108 6X 0.947 5 2.90x10"
3 Y= - 0.756 6+0.188 6 X 09730 4.6x10°
4 Y= - 0.848 1+0.226 8X 0.973 5 8.8x10°
5 Y= - 0.680 0+0.224 0X 0.870 1 1.9x10°

x2 BRDPIREXEBER GZGY BN
FEMWAR N AL T R0
Table2 Effect of the median lethal concentration
(LCsp) of Beauveria bassiana GZGY on
the development time of immature
Polyphagotarsonemus latus

R F
The development time of immature
B (d) Egg stage (d)
KA (d) Larva stage (d)
A (d) Nymph stage (d)
GIE P (d)
Generation stage (d)
R B BB R . *7 RoR R — & F BBt
HEX R ESRE (P<0.05, (F%). FERF.

Data are mean+SE. “*” indicates significant differences
between treatment and control at the same developmental
stage ( P <0.05, r-test). The same below.

GZGY CK

2.48+0.13" 2.14+0.05
1.14£0.117 0.85+0.04
0.93£0.04 0.90:£0.04
4.55+0.19" 3.89+0.06

®3 HEPRERBMAER GZGY A EXY
FEWHTRERWEE N
Table3 Effect of the median lethal concentration
(LCsp) of Beauveria bassiana GZGY on the fecundity
of Polyphagotarsonemus latus adults

W S 5 ) 5 I#k Strain

Fecundity of adults GZGY CK
FEHT (d) 1.36£0.15  1.11+0.05

Per-oviposition (d)

B3] (d) Oviposition (d)
FREREI (d)
Post-oviposition (d)

F (d) Life span (d)
HMEH IR (k)

Daily fecundity
(grains/day/female)

SR (k)
Total fecundity (grains/male)

6.32+0.45" 12.00+0.77
0.36£0.14  0.93£0.29

7.05+0.54" 14.05+0.80
2.18+0.19" 4.46+0.14

14.32+1.74" 53.86%3.90
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B3 12 1A 7 O A 43 0 e X Bk T 51.1%
73.4%, TrEOEIY (= - 1.54, P=0.136>0.05)
5oE (= - 1.328, P=0.189>0.05) 55X}
LA R ENE2ZE S (£3),

233 MFEWBTFREGRSBHEME LCs
FIEBRIEEE GZGY AbIHAS i i )5

b PR JE AR RE R A R (6.29) X AR
(29.53 ) 11X 78.7%. ~F-IHACEI | EUE KR
1B BR#8R 231 FEEXTRRAER 16.97% . 33.33%A1
12.00%, FE A E] LT FRAE R T 52.68%.

TS, BAEh R ER SR GZGY Ab¥E
AR, WA —E IHIVER (R 4),

F4 FREPREKAEER GZGY ALY
FEBEGRSENTM
Table4 Effect of the median lethal concentration
(LCsxp) of Beauveria bassiana GZGY on thelife
table parameter s of Polyphagotarsonemus latus

AT S H Parameter GZGY CK
HI4{ER R, Reproductive rate 6.29 29.53
AR K W] T (d) Generation time ~ 8.32 10.02
PN ELR KSR ) Intrinsic rate 0.22 0.33
FOREANAG A ¢ (d) Doubling time 313 2.05
JEIFR# K 2 1 Finite rate of increase  1.25 1.40

3 #Fit5iig

A AR RY], A [F) AR T R X 4% B
AR T, P HE bk GZGY 45 3 Kxh &
WYL J1h 63.82%. CAT WFFTIERA T AN [A] L 1
XA B EOR T, Hh &R FramE M
anisopliae , BRI E 5 H P, fumosoroseus FIH;
LTIEHERIEE C. chloroleuca 325 oW I E0% 1
35 60%, 90% A1 32.39% ( Nugroho and
Ibrahim, 2004; de Souza et al., 2021 ), DI %%
SR8 B AN ) o 288 B TR X 2% Bl %) 3500 ) AN T

X ] R 5 AN [ 26 B TR R A AR S R E A
[f] 45 5% (Nugroho and Ibrahim, 2004), AS[r] & #k
BRI B. bassiana 5% m i [ BUW 1
PPEAY (Martins et al., 2016), AHFFE FAERE
HR GZGY X ZR Bl i BESE IR E (LCso) A

4.6x10°4~/mL, [fi Pena %5 (1996 ) MJJE /Mg
Bt 1 Bephratelloides Ashmead
(Hymenoptera: Eurytomidae)H 435 Hi >k 1 BR 1
P R AT PRI R T A5 B I A B E TP MR (LCso ) M
1.16x10°A~/mL ), X Al fig 5 AR [ bk R £ &
5 RS S A PN AN T) 1 B9 SO, DT S S0 A []
FEFET, XAHE TR IE TR L,

FEE GZGY 3B vk B 198+ W Ab
PR EMES, SERKT F AURBEEF I, O
RN &y s e F IR R34 A TR R, R AR
(GZGY ) T HGIETNS P4 £ 8 B —5E gt 2
AEIHZY T (IRAEME, 20215 sROFSF, 2021),
UEBIZ A bR AT REXE /N ) B 0% ) it
AR RIF AT, S ek R AR, Ab
PRATAINS B Z (B 7E N BERE R R () 20 510A
0.22 1 0.33, 1 BH 223k k7 11 40 AT A 3L 5 2% 2 06
AP SE 2 B5 ), X 5E2AE (2013) 4Gl
[ EK F61 1 15 BA RE R IR R BD I I8 Tetranychus
cinnabarinus 7= P & FEFE T 45 R —2

i BTk, BRAAMEE GZGY nlfER—Hh
BG4S B I AR B A B o AR TE = Al T
AdrRIUE, HAT, FRECESE R
N9 5 NI DA e 7 - 1 N 51 B 787
LI ENE AR, PR RCR 22 B 25
FN, AN R AR A RN AR, AR AR
A2 AR JE RS2 o) 4 T R 235 B BT TR ROR 55
DA A LR, SR 00 B 4200 SR () B 58 rh gk — 2
VA PR3 DR - X 11 58 B 52 i) - T e A L 49 07
SRS, LAIHI A BRA 1 R T B TR S B R 5 B
11 Bt — 2P S AL PR AR B
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