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Abstact:
Keywords Given the significance of insect-pathogenic fungi in controlling sucking pests, this study
Bioassay, Blastospore, evaluated two types of oily liquids containing Beauveria bassiana against whitefly nymphs

Conidia, Oily liquid,

Whitefly through laboratory and greenhouse bioassays. The oily liquids were prepared using fungal

conidia and blastospores separately. The first oily liquid contained liquid paraffin and
tween 80, carboxymethyl cellulose and talc. The second oily liquid consisted of liquid
paraffin with an emulsifier (polyethylene glycol). For comparison, fungal propagules were
mixed in sterile distilled water and tween 80 (non-oily liquid treatment). Laboratory
bioassays and LCsy determination were conducted on leaf surfaces, and greenhouse
Received: 25 November bioassays were performed on whitefly-infested potted plants. The survival of fungal
2024 conidia and blastospores in both oily liquids was monitored for four months at ambient and
Revised: 29 Marc 2025 refrigerated temperatures. In laboratory bioassays, mortality rates increased with higher
Accepted: 21 April 2025 . .. . .. e
fungal concentrations. In greenhouse conditions, two foliar applications of the oily liquids
Available online: 31 August on infested plants showed that the first oily liquid had the highest efficacy with 77.86%
2025 mortality, while the non-oily liquid had the lowest at 63.32%. The first oily liquid also
demonstrated better fungal survival than the second oily liquid at both temperatures.
Overall, both oily liquids exhibited higher mortality rates than the non-oily liquid in all
bioassays, particularly in the greenhouse experiment.
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Table 1. Survival (CFU/mI) of conidia and blastospores of Beauveria bassiana in two oily liquids in one hour after
preparation, 2 and 4 months after storage at ambient temperature and refrigerator temperatures (3 £ 1 °C).

CFU/ml + SE
Treatments Duration Ambient 3+1°C
Conidia Blastospore Conidia Blastospore
1 hour 1.9 x107 +1.02%" 1.3 x 107 £+ 1.09? 1.9 x 10"+ 0.00? 1.3 x10" £ 1.072
Oily liquid 1 2 month 1.6 x 107 £ 1.04° oP 1.8 x 107 +1.022 1.3x105+1.17°
4 month 1.2x107+1.12¢ oP 1.8x107+1.04 o°
1 hour 48x107+£1.12% 3.6 x107+1.142 1.5x 108+ 1.072 3.6x107+1.142
Oily liquid 2 2 month 4.16 x 107+ 1.142 oP 7.07 x 107+ 1.12° 1.8 x10%+1.31b
4 month 1.5x107+1.02° oP 1.6 x 107+ 0.00¢ 0°

“Different letters in a column indicate significant differences between treatments at various times (P< 0.05, Tukey’s HSD test).

B oS Sl ke glaclile o 8s) e mle Sy S5 mle s 90 L] (et (lly s Jour Y Jgue
s> Slbasiw (sq, Beauveria bassiana

Table 2. Variance analysis in laboratory bioassay of two oily liquids and a non-oily liquid containing various
concentrations of Beauveria bassiana conidia on Bemisia tabaci.

Source Sum of Squares df Mean Square F Sig.
Formulation 249.033 2 124.517 10.703 .000
Concentration 17423.067 4 4355.767 374.421 .000
Formulation * Concentration 89.133 8 11.142 .958 480
Error 523.500 45 11.633

Total 317064.000 60
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Table 3. Variance analysis of laboratory bioassay of two oily liquids and a non-oily liquid containing various
concentrations of Beauveria bassiana blastospores on Bemisia tabaci.

Source Sum of Squares df Mean Square F Sig.
Formulation 178.033 2 89.017 10.922 .000
Concentration 13574.267 4 3393.567 416.389 .000
Formulation * Concentration 153.133 8 19.142 2.349 .033
Error 366.750 45 8.150

Total 315739.000 60

3, Beauveria bassiana z,58 ;5wgiodl b oS ol sfs, p mle o g by, mbe g5 90 2Biolej] miwian; F Jeus
Sl Slohes

Table 4. Laboratory bioassays of two oily liquids and a non-oily liquid containing different concentrations of Beauveria
bassiana conidia or blastospores on Bemisia tabaci

Bemisia tabaci Mean Percent Mortality + SE
Fungal Treatments Fungal concentration/ml
propagules 104 10° 108 107 108
Oily liquid 1 51.75+1.18%  53.00 + 1.22¢ 73.25+1.18° 89.75 + 2.05%® 91.00 + 1.35%
Conidia Oily liquid 2 51.00 + 1.68¢ 53.50 + 0.86¢ 72.75 +2.28° 89.50 £ 1.84%  94.50 + 2.252
Non-oily liguid 48.00 + 1.22¢ 51.75+1.18¢ 67.00 + 2.70° 82.00 +£1.22° 89.75 + 2.05®
Oily liquid 1 51.75 + 1.97%" 56.75 + 1.18% 67.00 + 1.22% 83.25+1.18° 92,25 +1.31%
Blastospore Oily liquid 2 51.25 + 1.25% 62.50 + 1.44° 73.75 + 1.25% 86.25 + 1.25% 92.50 + 1.442

Non-oily liguid 49.25 + 1.49" 60.50 + 1.65¢ 64.50 + 1.65° 80.75+1.49™  91.00 + 1.35°
* Different letters in a column indicate significant differences between treatments at various times (P< 0.05: Tukey’s HSD test).

Beauvel‘la C)b )9......;5...,..;)1; L LS‘A""S 69[} ‘5».99) ]».C é’Lc sS.ﬁ 9 (5"'9) GLG &9; 9o 6;)1.4».‘ (5‘)" 03 Ml?u) LCSO -A Js»\?
sl SJbasiw (gg, bassiana

Table 5. LCs for the pathogenicity of two types of oily liquids LCsp of two oily liquids and a non-oily liquid treatment
containing conidia or blastospores of Beauveria bassiana on Bemisia tabaci.

Fungal LCso
9 Treatment (Fungal propagules/ml) Slope + SE %2 df
propagule
(Lower-4U pper)
- S 1.5x10
Conidia Oily liquid 1 (3.1 % 10%- 4.5 x 10%) .375 £ .053 6.64 18
S 1.7 x 10*
Oily liquid 2 (4.4 % 10°- 4.6 x 10%) 413 = .055 7713 18
S 2.7 x10%
Non-oily liquid (5.6 x 10°— 8 x 10%) .342 + 051 4524 18
S 1.5 x 104
Blastospore Oily liquid 1 (2.4 x 103- 4.9 x 10%) .338 £.052 4.437 18
S 1.05 x 104
Oily liquid 2 (1.6 x 10° - 3.4 x 10%) .354 +.053 1.920 18
4
Non-oily liquid 1.5x10 .312 £ .050 4.606 18

(2.1 x10%-5.4 x 109

ARPP
J Aopl Res Plant Prot %"




V¥

e olaw )65 ) le £4 50 sltanlie 1/ Gl S0 5 5>

Beauvel’la C)lB )WW){J lJ 6..».5 63[} ‘;&j) )...C c.ch uS) 9 Lf"cj) c.lLo 69) 3») 6;)Lo.u 6|)J ol d.u.ul.?bo LT50 .F Js»\?
sl SJbasiw (gg, bassiana

Table 6. LCso for the pathogenicity of two types of oily liquids and a non-oily liquid treatment containing conidia or
blastospores of Beauveria bassiana on Bemisia tabaci.

Eggp?;g;ule Treatment Fungal conc./ml I(_Ilifver-Upper) Slope + SE %2 df
Conidia Oily liquid 1 10* ?éf"& 705) 4027+400 21152 30
108 ?é.lele 6.68) 3502+.341 30226 30

108 ?4?419 515 3930+.326 19970 30

107 ot 3.78) 5159+ 364 41087 30

108 oL -3.47) 4283+ 304 27463 30

Oily liquid2 104 ?é?f,é, 122 3957+.398 16654 30

108 ?5'5_’3‘,‘7 641 3101+.301 30870 30

10° ?4'757 511) 4014+.330 18387 30

107 ?é‘"’zgl 375) 4985:352 39635 30

108 ?2"_);‘3 331) 5319+.374 55656 30

I’\i';l;‘i'do”y 10¢ Zé‘_‘gG 818 4468+ .486  9.208 30

108 ?é?fg 720 4290+ 428 22788 30

10¢ ?:198 -6.08) 3413+.313 12801 30

107 ?3'?32 415) 4241+ 315 29903 30

108 o8- 351) 4636+ 324 54709 30

Blastospore Oily liquid 1 104 ?50510 -6.67) 3.009 +.298 28.164 30
108 (5;1(;11 585 3116+.201 28600 30

10¢ ?4?272 .484) 3202+.274 36632 30

107 o335 2.85) 3980+ 201 25745 30

108 .65 3.23) 4534% 314 48097 30

Oily liquid2 10 ?5'336 -6.08) 3253+.328 20577 30

108 ?4?5’5 547 3199+.286 32003 30

108 (123 -4.90) 3521+ 203 28247 30

107 tgs-272) 4367+ 312 35001 30

10° tra-3.28) 4582+ 317 40177 30

[\i'é’l;‘i'do”y 10¢ 621 756) 3368+ 351 18649 30

108 o -6.10) 3796+ 345 15325 30

108 (152 5.37) 2062+ 265 13639 30

107 ?é.7412 389) 3637+.275 28517 30

L0 ?é(.)go 325 4380+.305 33968 30
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Table 7. Variance analysis of greenhouse bioassays of two oily liquids and one non-oily liquid containing a

concentration of 2 x 10% conidia/ml of the fungus Beauveria bassiana at three, seven and ten days after spraying on
whitefly.

Source Sum of Squares df Mean Square F Sig.
Formulation 462.42 2 231.21 24.06 .000
Days 21741.90 2 10870.95 1131.22 .000
Formulation * Days 171.68 4 42.92 4.46 011
Error 172.98 18 9.61

Total 94313.28 27

2

[

S

S

§ | Oily liquid 1
‘g_ @Oily liquid 2

§ ONon-oily liquid
=

Y \4 Ve

Days

Beauveria C)b )‘ ),‘.:JLSL.Q » ’oyo.\.us Y x \‘A cdale GSL" L.S';‘éj) )».c c':tLo LS.’ 9 6.1.69) c':tLo &9.) 9o ‘5‘4.:[;!.15 L.S"’L““’w“’) .‘ J.SA;:
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(P<0.05: Tukey’s HSD) ceul b3, 9550 sty 50 b jless s lo sime S5
Figure 1. Greenhouse bioassay of two oily liquids and one non-oily liquid treatments containing 2 x 108 conidia/ml of
fungus Beauveria bassiana on Bemisia tabaci after two foliar sprayings with five days interval. Bars are standard error
of the mean. Different letters indicate significant differences between treatments (P< 0.05: Tukey’s HSD).
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