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S IN AR AL B AT A BOMAETER] 14 287E AL BRI R 120 h E N IR, LCy 200l 1.21x
10° cfu/mL F1 2.08x10° cfu/mL ., HIEiEZY 545 14 K, WARPHIFA W B A B vE 22 5, Bidlindd e 1#
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Effects of temperature and humidity on the effectiveness of a
dispersible oil suspension of Lecanicillium lecanni
to control Aphis gossypii
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(1. School of Agricultural, Ningxia University, Yinchuan 750021, Ching; 2. Institute of Plant Protection,
NingxiaAcademy of Agricultural and Forestry Sciences, Yinchuan 750002, China)

Abstract [Objectives] To determine the effectiveness of a dispersible oil suspension of Lecanicillium lecanni for the
control of Aphis gossypii. [Methods] The toxicity of the suspension to A. gossypii was determined by the impregnation
method and its effectiveness in a greenhouse by the five-point sampling method. The effect of temperature and humidity on its
toxicity was determined by conducting trials under controlled temperature and humidity. [Results] Two dispersible oil
suspensions of L. lecanni (1and 2) were found to be the most toxic after 120 h with LCs, values of 1.21x10° cfu/mL and
2.08x10° cfu/mL, respectively. There was a significant difference in the concentrations of the two formulations on the 14th day

after application in the field. The best protection was provided by 4x10° cfu/mL and 2x10° cfu/mL of formulation 1, which had
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a lethality of 97.89% and 97.87%, respectively. There were also differences in the optimal temperatures for the two

formulations. The optimal temperatures for Formulation 1were 25 °C and 28 °C, at which the adjusted mortality rates on the

5th day of 96.34% and 94.09%, respectively. The optimum temperature for Formulation 2 was 28 °C, at which the highest

corrected mortality rate was 93.03%. There was no significant difference between the two formulations under the same relative

humidity conditions; the optimum relative humidity was 67% of higher 5 days after treatment at which mortality was > 90%.

Mortality for both treatments was around 70% at a relative humidity of about 30%. [Conclusion] Dispersible oil suspensions

of L. lecanni are highly toxic to 4. gossypii and ambient temperature and humidity have little effect on their toxicity to this pest.

Such dispersible oil suspensions therefore appear to be a useful fungal insecticide for controlling 4. gossypii populations.

Key words Aphis gossypii; Lecanicillium lecanni; oil dispersion; laboratory toxicity; field prevention effectiveness;

temperature and humidity conditions
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FCBFHL Aphis sp. (XI55, 2012), MHIBEKAEA
& Beauveria bassiana G H 53Rk Spodoptera
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IR R 58 A BENLBET, RS B A 32 m?,
FZGRT RIS AL B , FEAbBRA R FR N 3 mP, 44
SRAERE, FATRILG R A, RERR I 34
WeRE, AMRIJE 1x10°, 2x10° Fi 4x10° cfu/mL, 3t
BETAAEBE, 6 AZEFIALEE, 14N K ES YRR,
TR 3 W, I, WMIERER, T
WhHE 1. 3. 5. 7. 10 fi1 14 d 54 Bl R O
R, TR B GRS B TR R . TR A
wmr .

AR R = (il 2 i R 2 ) )
Jiti 245 i H 41> 100%,

BiARCR =i 25 Xt 1 s0E R FR X d
AR ) [ (125 P IR X 18R % ) x100%

1.4 i R X i i 40 4 B R R 25 SR I

e 1.2 B4R, nl AR 140 241
LCoo MENALERYR E , LAZEIR K N2 AN R Pkt
faE . K/N—B TR L R 5 s I, i
FI5 A FR L, fOR Ak BSR4
FJF L 10-20 /ML, AL E A 30 3k,

I lE 20, 22, 25, 28 Fi1 30 °C 5 MR
B, MAAHES 3R (F WS, 2022), T 80%
VB RE T AR HOWLER T S5 A5 TR A5 R T AR 1Y e
T, LWL 5d, THEHAIEET R,

FEIEFET R = (A FEFIE T RN B 5T
R) | (1% IRHAET-H ) x100%.

1.5 R R Suo o i 2 5% T 1 7R 24 S0 i

R 1.2 554558, 4RI LARIR 148 2#01)
L Coo AL B, LAZEIR K 2 FOx R, Pkt
R . KA —BTCAR R R 5 5s)E, I
TR TG TR L, ARV A RS FH AR fef Bt L
FI: FHERFL 10-20 /AL, AL B2 30 3k,
AE PR ISR A W A R (A=,
2016; Athanassiou et al., 2017 ; Acheampong et al.,
2020 ), A NTAMEAEFE SR, 7355 E
34%. 50%. 67%F1 93% 4 MBEERE (£ 1),
R E 3, T 25 °ClRJ¥ T4 HWgat #
VLS T AR RIS oL, ESUEE 5 d,
T HMIESET R
16 #HigahE

I E e ] DPS 1 Excel #4117 7 [al14
JifE. LCsoff . 95%EfFIX[A], ALIEFET- AR, W
FI R R K P VARCE, DL Duncan's #rE M 251
T £ FE L4, Origin 2021 64Bit 1EK .

* 1 ZiaMBBFEAETEE
Tablel Rédativehumidity of each saturated salt solution

il AT =R
Reagent Relative humidity Manufacture
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BEINEE RO g, FOh A BER(R] S 120 h #
TR, 1#F0 2#0D HIFIE LCso 4331 K
1.21x10° cfu/mL F1 2.08x10° cfu/mL, FEALFEAT
[H6] 47 24 h £ 48 h i1}, 2#0D #1311 1#0D 71 Y
HIORIA S, M LCso 435I 1.17x10" cfu/mL
1 2.66x10° cfu/mL ., 7EALBRIFE] g 72 h inf, P

Pl 308 RO T 22 5 . 7EALBRISHE] A 96 h
A1 120 h B, 1#0D il 51 1 5 18500 e cay,
L Cso 43514 2.38%10° cfu/mL Fl 1.21x10° cfu/mL .
Zi LTk, 1#OD i I BE A A B [, 7
FIRCR AR i, 2#0D il 770 7 Ak BRI Rk R A
e

x 2 WHEEEEEE OD FIFIX BRI ERNE HNE
Table2 Laboratory toxicity of two dispersible oil suspension agents of Lecanicillium lecanni against Aphis gossypii

e pELing | (.h ) LCs ( 95%3{3@ ) ( cfu/mL ) PR AR #ﬁa‘é%%& r ,
Treatment Treatment time L Cso (95% confidence interval) SlopetSE Corre_l a_tlon X P
(h) (cfu/mL) coefficient
1# 24 4.58x107(1.00x10"—1.85x10%°) 0.55+0.17 0.961 6 0.85 0.84
48 5.90x10°%(2.89x10°—3.87x10") 0.60+0.15 0.986 6 0.45 0.93
72 1.03x10%(7.05%10°—1.52x10°%) 0.83+0.16 0.990 5 0.60 0.90
96 2.38x10°(7.99x10°—4.04x10°) 0.87+0.18 0.998 4 0.09 0.99
120 1.21x10°(3.23x10°-3.29x10°) 1.21+0.23 0.999 4 0.04 1.00
24 24 1.17x107(5.23x10°~7.64x10") 0.75+0.16 0.9734 1.10 0.78
48 2.66x10°%(1.93x10°—4.29x10°) 1.07+0.15 0.976 4 2.67 0.45
72 1.08x10%(8.78x10°—1.33x10°%) 1.48+0.16 0.9724 5.11 0.16
96 4.29x10°(2.90x10°-5.67x10°%) 1.34+0.17 0.9856 2.07 0.56
120 2.08x10°(1.03x10°-3.23x10°) 1.19+0.19 0.9819 2.49 0.65

Frb 1R R IA R, 2R R R A FR . R RANT I
In the table 1# formulation is soybean oil system and 2# formulation is methy! ol eate system. The same below.

22 BEHIRE

R o 05 25 A T O 1t 751 %o 43 M A 9 2 B 8K
RILE IR 3. iizh)e 1 d, PRI &k
22 A WE (P>0.05), Hi 1#0D i3] 15
BV 4x10° cfu/mL B R, Bisich 18.11%.
fiZiia 3d, PIFPHIRISRERA BEES (P<
0.05), HH Bt 1#0D il 71 i =Y
J 4x10° cfumL, iRk 53.89%. JitiZh)s 5d,
PR 525 ok B 22 ) i E 22 5 (P < 0.05),
Horp 14, 2#OD il 7] Y 5 e VR B B ALY, B A
439K 75.04% ., 75.48%. itiZh)5 7 d, PR
BB =5 T (P<0.05), BiAmiin
S 2#0D IV B 4x10° cfu/mL 1 2x10° cfu/mL,
I35k 84.80%. 82.52%. Jifizhj5 10 d, WAl
RIS 2SS (P<0.05), Bislisdii)
& 1#OD HiIFIkE 4x10° cfu/mL 1 2x10° cfu/mL,
I3 h 96.96% . 94.89%. fiZy)5 14 d, WiFhil
RS WA BEE2ES (P<0.05), Biskdmds

)42 1#OD IR E 4x10° cfu/mL F1 2x10° cfu/mL,
I3k 97.89% 71 97.87%. EAAKE, W OD
il X R ER AT ARG BB AR I LB il 71
WIEWTH R, BiIASCRERG: . PRILZ AN, Bt b
B[R] 10, a0 % B TR AR A L R
BN, LB EL R R A 2530k A DT HLAR
YUl A ELR AR e R

23 BEXMHFGHIRM

T B SR X P e i R sz T OD il 77 A 25 3%
S EE AL UL 1o AN R BE A5 T IR 550 9 75
I It 2 A B (] (R 3G i, 5 5 K
F1IRF K, 1#F 2#0D il 7] R RS IESE TR
I35 96.34%F1 95.04%. 1#0D il &4 25%%
(i TR 2 25 °CHl 28 °C, H%5 5 KA IE
FET-H453 51 96.34%F1 94.09%, 2#0D 5] %
FE R IS IR 2 28 °C, [EALBREYE 1-5 d
H, FLRE IR AR 5 A AL B (R 44, fees
KIEAET % H 93.03%, SMAKF, 28 CR&MFf
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Fig. 1 Effect of temperature condition on the efficacy of dispersible oil suspension agent of Lecanicillium lecanni

A I B 2#E5

ek EARA ARG TR F 0 Rl — o 18] s A B 55 0 MR 2 ) 35 1k 22 55

( P<0.05, Duncan's Hr&E 24k ). THEIF.
A. 1# Formulation; B. 2# Formulation; The different lowercase letters above broken lines indicate significant
differences between treatment and control groups (P<0.05) in the same time. The same below.
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Effect of humidity on the efficacy of dispersible oil suspension agent of Lecanicillium lecanni
A. 1# Formulation; B. 2# Formulation.
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M X AR E Trialeurodes vaporariorum . #
W5 . /NSRIK Plutella xylostella . “5# A Bm )
BARCR, HEA S LWL RS, iEETF A
R AR (PNVRF4, 20215 Se%Ek4E,
2022 ), LA R R B S B 45 e e
FLP X 3 R EoRE, BRTC A 2 EER
HFRE A . 5K 245 (2019 ) W98 1 Bk R
BRI A1 G S B A T 5 Stratiolaelaps scimitus
XTVGAER] Sy Frankliniella occidentalis HIERE Bl
W, EiFmAE (2020 ) WA IFSAE SIS T X PI 4L
] h R A PR AR PR TR PR R, RS

(2020 ) #R) T SRAB TR AT R 5 kit A 2
I IR A% 6 A it B 13 B P B 4 R o

FLR AR AR, s R mdr
P11 ot IR 3 Pl RS W= Nes RS el B S A=
PR R G PR N R, D BB DR 28 X B 1
Wi, 3R FT DARR m AT Y B A SR, B
HABIARBCR (R MBS, 2015), SE4ER, il
PE TR A BRI A5 I o A9 A5 ( 2013 )
FIRAL IS BB S A A B VL L7 3k 550 B 5 X Rk e
T OB B T N B IE , R BLHBEOER S
ik 85%, A K& (2022) WF5T T J1 i B ik
FIXF SR BIARCR,, KA 7d f5, Hix
Rk B = N B 1383 83%LA I, HIE] B iR R 15
F| 64%L) | HAEICT IS He A A OD il 5%} 3
W FHCHE SR, R TR ST .
B A A TR OD il A B TR A U], IR

JEE ok L 24 00 5 Wi A o A AN (] B s
W T HA YRR, S i AR, 38
5T, SRRSO TR Y Bl R B 25 °CAidh,
M ARRI R 80%L b (42il4E, 2010). 7E
2 U i B PR R e R A v R R
ZER N2 IR (EP Y EDORIT A D O EE AT iy N =
= (2016 ) BF5E 1 LI BE X IR I 7 37 & HLU 52
Wi, BB N RE P R G 1Y R ) i K
Thaochan %5 (12020 ) i 3ok X & {8 T 961 1~ 1 1 &
SR GRS P ERTDO IR AR T 759%0
T YW AR B B R AR . Athanassiou 45

(2017 )W T SRABTRAE 2 I FHXHEEE R 3 N
FET T RCR K BLAE 55%F1 7599/~ AH X

ETWEHENMREAEHEZES . BHEEMEE
(2022) 5T T IR X ER AL R Bb202 FlEL
HRE R Cordyceps fumosorosea |ful3a H[a] [
TR IF SR G RE R, R BRI A BN T L4
o BRTEL P AR TR RITERC A e, H R A M 9 P ) 4
EH

ZE TR, B AR RO F A RS
B SIRCR T8 AT ek 55 IR 10 A B IR 2R X 245K
RARBREM o AT 245 TR0, PRSI0 40 A 1
OD HIFIFEAL RIS ]y 120 h 1938 N TE 1 255008 i
% , 1 240D il L Cso 431 4 1.21x10° cfu/mL
1 2.08x10° cfu/mL . 7 [EIF7IAH, BiRi 4%
WA BEER, MRS 14 K, Biskix
R 1#H R 4x10° cfu/mL F1 2x10°
cfuimL, AR5k 97.89%F1 97.87%. iRiE
JEE o T o ) 00 R A S, b 3R % 2R B
M 25 °CHI 28 °C, % 5 KRIAIEFET-H 5
A 96.34%F1 94.09%., 2#ill 1| & 4% 245 5 i B ol
T IE 28 °C, Femi B IEFET R K 93.03%, M
il 700 A6 A AR R B 20 F C B 22 5%, AbH
5dJa, HEGE RS E I 67%& UL,
BFHET 2R IR F] 90%LA L ; A 24 71 70 AR X 1 B2y
30%/5 A7 I AR AL T3 AE 70% 447 . BRI,
A5 VT B R0 R 45 G ) ok 5 R R R0 AT LA 3 I R
JERARMIREE, KRB 17X R A4,
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