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SHl, s sy, B. bassiana (SGBB601) (¢ S laws
doye O able il 5wy (Phorodon humuli)
LTs0 (poieS g sl lis ;o saaiS V/YVXY -8 Julae Sansg
& ,48 (Dorschner et al., 1991) wi el 55, (i byl
olyda 55, B. bassiana g,8 alins sladslaa 5 S 5las
Gead oS ad saaliie 5 e S g, sGd SIS
Glia Lol wiab oo i ol oba susll & Luls Laalaa
Laghia S0 4 caas 15 @lbsolay 02 sid DEBIO02
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A< s S dadllas (A. gossypii) 4y (s4id 4ale L. lenanii 3
Iy aolas Glee (YL L. attenuatum CS625 (saslaa
o9 -(Kim and Kim, 2008) sls Las auy g4l 4 cud
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99 5 s swlua 4w 31 (Shapiro-llan et al., 2008) s
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o305 S5 (loe @8 59 Gal8l b s 0ol 9 Ba
slag, 531 (Ibrahim et al.,, 2011) @sb Liul38) ol pda
0 WS o gy 5 She dale S LS S (ahn )
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Slda 5 Ahas slas s K 555 Lap] (2l S sud
Ol smlbodn Lius LSIL win s Jals
ool sy Sl 4 Ll Ginas s LS 1S gL
ol elpia Sk slag,8 (Abedi and Dayer, 2005)
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Lecanicillium (Zimm.) S las £,56 5 aslas VY (385
saos YO ples Lulys o Ga A 40 lecanii
S a8 S L8 ol sy AVO cusb; 5w sl
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sclerotigenum, B. bassiana, P. variotii, Simplicillium sp., L. muscarium

Table 1. Mean comparison of mortality on adult cabbage aphid by different concentrations of fungal
isolates A. sclerotigenum, B. bassiana, P. variotii, Simplicillium sp., L. muscarium

Concentrations Percentage of mortality (Mean + SE)

(conidia/m) (slamo <31 ;200 uSibas) 1l & ks 10 9 S 5
L. A. B. Simplicillium P.

(Adsle 03 595)  yscarium sclerotigenum bassiana sp. variotii Control
104 73.3+1.15a 60.0+0.01b 66.7+1.15a  36.7+0.57c 20.0+0.03c 13.3+1.01c
10° 83.3+0.33a 76.7£0.57a 80.5+1.03a  53.3+x0.57b 31.4+1.01c 20.0+0.03c
108 93.3+1.15a 86.7+1.15a 94.3+0.57a 63.2+1.01b 43.3£0.57b 9.7+0.03c
107 95.7+0.33a 95.3+0.33a 94.7+0.33a  61.0+0.33b 46.7+0.88b 12.2+0.03c
108 98.5+0.01a 97.2+0.01a 96.4+0.01a 71.2+3.32b 63.3+0.33b 7.3+0.33c

(P<0.05. 555 () 9037) acdibsoo lacane (s Lol SMIAN uga g (SousBIOLED Buay yo yo dabidio jué g ya
The means followed by different letters in the same row are significantly different (Tukey’s test, P<0.05).

ez als o090 (sl AL Ol pdia (59 2B sladalaa Alids glaclile il ) Juola G g ye da i —Y Jgaa
390 84

Table 2. Probit analysis by different concentrations of fungal isolates on adult cabbage aphids after 7 days

Intercep 2(df) P
Isolates Number  Slope+SE t+_5 sis Laial LCys (CLs**) * LCs (CLs) * LCy (CLs) *
(Laaalaa) slass baows  Judse SISO BB ZauASY0 clilE SuunEsy 4. cdalé
lass 95l J
A. 1.9x102 2.7x10° 1.6x10°
sclerotigenum 60 0.59+0.14  2.973 1053(3) 0788 (0.5-1.8x10%) (7.5%10%-1.2x10%) (4.3x10°- 3.4x107)
. 4.1x10? 3.7x10° 8.4x10°
B. bassiana 60 0.70+0.17  2.49% 1.909(3) 0592 (2.42.6x10%) (L7X10°13x10)  (25%10°1.5x107)
I~ 1.1x10° 8.1x10°8 3.2x10%
P. variotii 60 0.35:0.08 2525 0630(3) 0889 7o itiagua0y  (20%10°73x107)  (63X10%5.8x10%)
Simplicillium 3.4x10? 4.7x10° 2.1x10%
sp. 60 0.21£0.07 3.781 0.049B) 0997 (4 4x102.13x10%)  (L1x10°5.8x105)  (L.8X10Y-1.0x10%)
2 3 5
L. muscarium 60 0.64£0.16 2.808  0.682(3) 0877 2:2x10 2.5¢10 9.3x10

(0.5-1.9x10°)

(5.9x10%-1.1x10%

(2.5%10°-1.9x10")

*Conidia/ml ** Confidence limits

wl 55 palla 5 sl el ol suid suls L3S O Jpua
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Table 3. Probit analysis to determine LTs in different times by 108, 107 and 10°® concentrations of fungal

isolates.

Concentrations

(conifii?/{nl) 2 SIopei:SE LTso (day) (CLs)

Laadale | ioﬁtes In‘terciptga)+5 sls JLAF;;| , u-T“hA SSAAES 700 (ol e
. s REe) S + Lo
mishae 49 saxis) o e 295l ’:M (390)
(A

A. sclerotigenum 4.57 5.79 0.32 2.1740.36 1.56 (1.06-1.99)

106 B. bassiana 2.65 8.48 0.13 2.17+0.36 3.20 (2.52-3.54)

P. variotii 2.54 5.97 0.30 2.67+0.56  8.24 (6.52-13.27)

Simplicillium sp. 3.28 2.48 0.77 2.55+0.42  4.70 (3.97-5.76)

L. muscarium 3.20 2.74 0.74 2.73+0.42  2.78 (2.41-3.14)

A. sclerotigenum 4.84 2.18 0.82 3.09+0.37 1.18 (0.69-1.59)

B. bassiana 2.88 5.24 0.38 4.21+0.52 3.19 (2.80-3.57)

107 P. variotii 2.50 6.87 0.23 2.80+0.56  7.78 (6.28-11.76)
Simplicillium sp. 3.29 1.23 0.94 2731042  4.27 (3.58-5.00)

L. muscarium 3.76 0.76 0.98 4.65+0.56  1.84 (1.31-2.33)

A. sclerotigenum 5.76 1.52 0.91 6.32+0.44  0.28 (0.03-0.70)

108 B. bassiana 3.48 5.70 0.33 5.34+0.62 1.92 (1.66-2.16)

P. variotii 3.41 5.31 0.37 1.81+0.40  7.40 (5.62-13.38)

Simplicillium sp. 3.96 1.54 0.90 2.23+0.36 2.92 (2.33-3.53)

L. muscarium 441 0.91 0.96 4.96+0.75  1.32(1.09-1.52)
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Table 4. Mean = Se of effect different fungal isolates on preadult stages of cabbage aphid.

Preadult

Treatment [\'Ymph ! VN)./mph 2 ")'Ymph 3 ‘l‘\l)./mph 4 stage

LthAf:‘ oo [C i SX ] oo [ akSX ] CJL’L‘ JA‘J‘
Control 1.06+0.04d 1.72+0.11c 1.62+0.12¢ 1.81+0.12¢ 6.22+0.19d
A. sclerotigenum 1.58+0.10a 1.60+0.10d 2.15+0.13c 2.68+0.11b 7.84+0.21b
L. muscarium 1.44+0.11b 1.73+0.11c 2.16+0.16¢ 2.42+0.15c 7.75+0.16bc
B. bassiana 1.41+0.09b 1.6940.09¢c 2.07+0.11d 2.89+0.12a 8.00+0.16a
P. variotii 1.34+0.10c 1.88+0.10b 2.06+0.12a 2.42+0.10c 7.71+0.12c
Simplicillium sp. 1.56+0.13a 1.97+0.06a 2.33+0.10b 2.25+0.12d 8.07+0.15a
P value 0.001 0.001 0.001 0.001 0.001

F(5, 12) 386.23 153.36 784.17 2187.29 623.30

(P<0.05. ;s 93 (s 9037) ahils o yla ina (5 beT MEAN 8 g g (SOuIAIGLAD (y gies A o daldis yud S5 "
* The means followed by different letters in the same column are significantly different (Tukey’s test, P<0.05).
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Table 5. Mean * Se of population growth parameters of cabbage aphid after treatment by fungal isolate.

Ro r T GRR
Isolat (female/female/ (female/ferrTr]1aIe/day) A (days) (female/female/
solates generation) PRI (female/day) s e generation)
[FYTIRTN g galld g5 ﬂ"f‘ as Cunan Gl ¥ aliie ¢ 53 = ‘J’% Ol ENECPO
N Jie X - (590/0aks) M Jio usdgd
(S s uls/ s0ls) (39sfestefoats) (Gs2) (Jes/oals/oals)
Control 74.90+4.18a 0.3329+0.00a 1.3950+0.01a 12.9740.29b 86.18+0.32a
A. sclerotigenum  21.91+2.50d  0.2257+0.00cd 1.2533+0.01b 13.67+0.33ab  42.69+3.23d
L. muscarium 19.1042.43d 0.2190+0.01d 1.2448+0.01cd 13.4740.34ab 33.36+2.13f
B. bassiana 31.10+3.15¢c  0.2466+0.00bc 1.2797+0.01bc 13.94+0.23b 47.04+1.89c
P. variotii 38.65+2.51b 0.2541+0.00b 1.2893+0.01bc 14.37+0.20a 50.93+2.74b
Simplicillium sp.  20.22+2.56d 0.2159+0.00d 1.2410+0.00d 13.91+0.28b 37.38+£2.19e
P value 0.001 0.001 0.001 0.015 0.001
F(5,12) 724.80 138.40 62.18 4.56 2104.01

(sS85 09037) ol 5% Jlaial o yo o e S lel OMIAN (souiAIOLdD () gies ya o dalihia jad S 2
* Different letters within columns show statistically significant variations (a = 0.05, Tuckey test).
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Figure 1. Age-specific survival (lx) and fertility (my) of cabbage aphid in treated with LCos concentration of
A. sclerotigenum, L. muscarium, B. bassiana, P. variotii, Simplicillium sp. and control.
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Figure 2. Age-stage life expectancy (ey) of cabbage aphid in treated with LCys concentration of the fungus,
A. sclerotigenum, L. muscarium, B. bassiana, P. variotii, Simplicillium sp. and control.
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Figure 3. Age-stage survival rate (s) of cabbage aphid in treated with LCys concentration of the fungus, A.
sclerotigenum, L. muscarium, B. bassiana, P. variotii, Simplicillium sp. and control.
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Abstract

The cabbage aphid(CA), Brevicoryne brassicae L. (Hem.: Aphididae) is an important pest of brassicaceae family
plants. In recent decades, biological control and use of entomopathogenic fungi (EPF) have been developed as an
alternative or supplement of chemical pesticides to control aphids. Evaluation of the sublethal effects of pathogenic
agents, such as EPF, is as important as mortality itself. Therefore, in this study, sublethal (LCxs) effects of EPFs,
Acremonium sclerotigenum, Lecanicillium muscarium, Beauveria bassiana, Paecilomyces variotii and
Simplicillium sp., were studied on development, reproduction and life table parameters of the cabbage aphid under
laboratory conditions. Among the tested isolates, the highest LCso value was 2.57x10° conidia ml? in L.
muscarium. The fungal treatment significantly (P<0. 05) reduced developmental rate, life span and fecundity of
CA in comparison with control. The ry values in treatments of A. sclerotigenum, L. muscarium, B. bassiana, P.
variotii and Simplicillium sp., were 0.225+0.009, 0.219+0.011, 0.246+0.008, 0.254+0.004 and 0.215+0.008 day
1 respectively, which were significantly reduced in comparison with control (0.332+0.008 day). Results of
peresent study showed that, A. sclerotigenum, L. muscarium and B. bassiana had greats effect on
fertility, longevity, and life table parameters od CA and can be used as an effective microbial agent in integrated
pest management of this pest if the results can be repeated in the field condition.
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