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Sublethal effects of Metarhizium anisopliae on Aphis gossypii at three constant temperatures

Z. ALIZADEH-GELSEFIDI, A. SEDARATIAN-JAHROMI®, M. GHANE-JAHROMI
Department of Plant Protection, Faculty of Agriculture, Yasouj University, Yasouj, Iran

Abstract

In the present study, sublethal effects of Metarhizium anisopliae (LCs) on Aphis gossypii were evaluated at three constant
temperatures of 20, 25 and 30 °C, relative humidity of 65 + 5% and a light period of 16h. Data analysis was performed using Age-stage two
sex life table procedure. The lowest duration of immature stages for A. gossypii was estimated at 25 °C (4.37 day). The highest recorded
value for female longevity was also recorded at this temperature (16.73 day). Different temperatures had significant effects on total fecundity
of treated individuals with sublethal concentration of M. anisopliae and the lowest recorded value for this parameter was obtained at 30 °C
(3.60 nymph). Furthermore, sublethal effects of M. anisopliae on population growth parameters of offspring from treated individuals were
also significantly different at temperatures tested. Since the recorded value of birth rate was dramatically lower than death ones at 30 °C, the
estimated value for intrinsic rate of increase (r) showed a negative value (-0.091 day™) at this temperature. The estimated values of net
reproductive rate (Ro) at 20 and 30 °C (5.46 and 0.47 offspring/individual, respectively) were significantly lower than recorded value for this
parameter at 25 °C (66.29 offspring/individual). The results obtained revealed that temperatures of 20 and 30 °C significantly affect
pathogenecity of M. anisopliae to A. gossypii. Our findings could increase the efficiency of M. anisopliae in management programs of
different pests.
Keywords: Biological control, entomopathogens, integrated management, life table, population growth parameters
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Table 1. Probit analyses and pathogenecity of Metarhizium anisopliaeon to Aphis gossypii.

Concentrations (spore/ml) (Fiducial limits)

LCyo
143.25
(27.08-500.00)

LCx
3123
(978.41-7779)

LCs
28823
(12107-60420)

LCso
1135613

(563700-2459731)

Slope + SE e
0.33+£0.03 2.05

Intercept = SE
-1.99+ 0.16

P df
084 5

Olrs glost £ . K0e) 5550b 5 (e il J1 0 Jsb (55, Metarhizium anisopliaeon g8 (LCx) SAES 5 =Y e

anllas 350 il slales 55 Aphis gossypii - acd sl L 513 CL-J
Table 2. Sublethal effects (LCs) of Metarhizium anisopliaeon on duration of different life stages and fecundity (mean + SE)
at different temperatures tested of offspring from treated Aphis gossypii

Temperatures (°C)

Stages and fecundity 20 25 30
Pre-adult (day) 0.25% 6.33 4.37+0.08° 0.40 "+ 4.40
APOP (day) 1.77+£0.34% 0.49+0.09° 0.67 +0.31°
TPOP (day) 8.23+0.23° 4.85+0.09° 5.33+0.82°
Longevity (day) 439+061° 16.73+0.83° 2.20+0.71°
Life span (day) 10.72+0.50° 21.10+1.90° 6.60+1.10°
Fecundity (nymph) 2.34° 4850 66.29+3.15° 221°+ 3.60

(P < /00 e i ol g g1 il s e OVl SaSK L s, e s Sogline o L gl LT

“Different letters in a same row indicate significant difference (paired bootstrap test, P < 0.05).
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Fig. 2. Sublethal effects (LC3) of Metarhizium anisopliaeon on age-

stage survival rate (sy;) of offspring from treated Aphis gossypii
at three different temperatures.

Age-specific survivorship (/,)
g
é
Fecundity

0 s w15 20 2 3

Age (day)
Metarhizium S ;Lo g6 (LCx) SIS 5 ol i - Ks

(M) o o525 ook 5 () Sleetss XS anisopliaeon
«oslate sles a5 Aphis gossypii ars odd HLe sl 3l Cl:;

Fig. 3. Sublethal effects (LC3o) of Metarhizium anisopliaeon on age-
specific survival rate (Ix) and fecundity (my)
of offspring from treated Aphis gossypii at three different
temperatures.
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Table 3. Sublethal effects (LCs) of Metarhizium anisopliaeon on

mortality of different life stages (mean + SE) of offspring from
treated Aphis gossypii at three constant temperatures.

Temperatures (°C)

Stages 20 25 30

Pre-adult (day 0.09°:36.00  0.00 £0.00° 0.05 *+ 86.84
Female (day) 64.09+0.09° 99.00+0.00® 13.16+0.05°

Sla e DMl KuSo b sy e s Sosline Gg - b gle , SL”
.(P<~/~owu¢1>.%);wlaﬁ;;fj) Ll

“ Different letters in a same row indicate significant difference
(paired bootstrap test, P < 0.05)
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Table 4. Sublethal effects (LCs) of Metarhizium anisopliaeon on

stable stage distribution (%) of offspring from treated Aphis gossypii
at three different temperatures.

Temperatures (°C)

Stages 20 25 30
Pre-adult 83.24 88.92 86.33
Female 16.76 11.08 13.67
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Table 5. Sublethal effects (LC3o) of Metarhizium anisopliaeon on population growth parameters (mean + SE)
of offspring from treated Aphis gossypii at three constant temperatures.

Temperatures (°C)

Parameters 20 25 30

GRR (offspring/individual) 22.29+3.26° 74.86£2.42° 13,50 +5.26 ¢
Ro (offspring/individual ) 5.46 +1.67° 66.29 +3.15° 0.47+0.33°¢

r (day™) 0.155+0.028 ° 0.506 +0.000 2 -0.091 + 0.026 ©
J (day™) 1.168 £ 0.032° 1.659 +0.000 0.913+0.127°
T (day) 10.93+0.45° 8.28+0.10° 823+160°

AP <00 o i ozl g O3e3) il Sl me Ml KuS L sy e e cosline Gy - b (sla Sl

*®

" Different letters in a same row indicate significant difference (paired bootstrap test, P < 0.05).
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