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ABSTRACT: Pathogenicity of Beauveria bassiana to Spilosoma ob/iqua larvae was higher 
at low temperature (20°C) compared to higher temperature (30°C). The LC so values of B. 
bassiana at 20 and 30°C were 8.63 and 17.8xl0·conidia mi" against second instar larvae, 16.4 
and 62.3xlO· against third instar, and 33.7 and 70.2xl0" conidia mi" against fourth instar, 
respectively. The LTso values at 20°C temperature were 155.4, 159.0 and 162.9 hours to second, 
third and fourth instar larvae, respectively, compared to 167.6, 168.9 and 169.8 hours, 
respectively, at 30°C temperature. The LCso values of Metarhizium anisopliae against S. ob/iqua 
at 200 e temperature was 54.1, 66.2 and 73.8xl0· conidia mi" against second, third and fourth 
instar larvae, respectively, which was 1.58, 1.14 and 1.08 fold lower than values obtained at 
30°C temperature, i.e., 58.7, 75.1 and 80.1xlO· conidia ml-', respectively. Similarly, the LT so 
values at 200 e were 161.3, 162.9 and 169.5 hours against second, third and fourth instar 
larvae, respectively, which were 1.08, 1.08 and 1.05 fold lower than LT sn obtained at 30°C 
temperature, respectively. 
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INTRODUCTION 

Beauveria bassiana (Balsamo) Vuillemin and 
Metarhizium anisopliae (Metschnikoff) Sorokin 
are well known insect pathogens, which kill the 
insect through invasion and profuse mycelial 
growth. However, host specificity of entomogenus 
fungi depends upon strain of entomogenous fungi, 
type of host, host instar, physiological state of the 
insect and abiotic factors like temperature, humidity, 
etc. Among these, temperature is important factor, 
which influences the efficacy of the entomogenous 

fungi. Poor efficacy of B. bassiana has been 
recoded at higher temperature. Selman et al. (1997) 
reported that B. bassiana isolates 247 and 373 
caused higher mortality at 20°C and 24°C, 
respectively, to mature larvae of Plutella xylostella. 
Sivasankaran et al. (1998) reported higher 
susceptibility of third instar Chilo infuscatellus 
larvae to fungal infection at 25°C. Fargues and Luz 
(2000) reported that humidity and temperature 
influenced infection of entomogenus fungi against 
different stages of nymph of RI/Odllius pro/Lnls 
and the most favorable conditions for pathogenicity 
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were 97 per cent RH and 20D C temperature. Liu et 
al. (1999) examined virulence of B. bassiana against 
green peach aphid, Myzus persicae at 28, 21, 16 
and 11 DC and showed that aphids had higher 
mortality at 28°C and 21 DC than at 16 and I 1°C at 
the concentration of 107 conidia ml-'. In the light of 
above facts, an experiment was carried out to study 
the effect of temperature on pathogenicity of B. 
bassiana and M. anisopliae against Spilosoma 
obliqua. 

MATERIALS AND METHODS 

S. obliqua was collected from the Crop 
Research Centre (CRC), Pantnagar, and reared on 
castor leaves to obtain different instar larvae for 
the experiment. Two fungal pathogens, viz., 
B. bassiana (MTCC984) and M. anisopliae 
(Pantnagar isolates) were used in the present 
investigation. The conidia used were harvested 
from eighteen-day-old cultures grown on SDA 
medium under aseptic condition using lOamI of 
sterile distilled water having 0.02 per cent Tween80 
as wetting agent (Rombach et al., 1986). The number 
of conidia in the stock solution was determined by 
haemocytometer (Improved Nuebauer Weber, 
England). The conidial concentrations, viz., 5x 105, 
5x106, 5x107

, 5xlOR and 5xl09 conidia mI- ' were 
prepared from stock solutions of both fungi. The 
prepared spore suspension was sprayed on second 
and third instar larvae of S. obliqua, separately. 
Ten larvae were taken for each treatment, which 
was replicated thrice. The treated larvae were 
incubated at two temperatures regimes, viz., 20 ± 
2°C and 30 ± 2°C at 95 ± 5 per cent RH. The mortality 
due to mycosis was recorded at one day interval 
and the cumulative mortality data of eight days was 
used for probit analysis. 

RESULTS AND DISCUSSION 

Effect of temperature on pathogenicity of B. 
has.";ialla 

The results on pathogenicity tests indicated 
that S. ohliqua larvae were more susceptible at lower 
temperature (20°C) compared to higher temperature 
(30"C). The LC,I) values of B. bussianu at 20 and 
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30°C were 8.63x106 and 17.8x106conidia mI-l against 
second instar larvae and 16.4x106 and 62.3xl06 

against third instar, respectively, while against 
fourth instar it was 33.7xl06 and 70.2x106 conidia 
ml- ', respectively. There was 2.06,3.79 and 2.08 f91d 
lower virulence of B. bassiana at 30DC temperanire 
compared to that of20DC. The LTso values at20°C 
temperature were 155.4, 159.0 and 162.9 hours to 
second, third and fourth instar larvae, respectively, 
compared to 167.6, 168.9 and 169.8 hours, 
respectively, at 30°e. Comparatively higher LCso 
and LT 50 values at 30°C indicated lower 
susceptibility of S. obliqua larvae to B. bassiana 
at higher temperatures and vice-versa. 

Effect of temperature on pathogenicity of jlf. 
allisopliae 

The LCso values of M. anisopliae against S. 
obliqua at 20 D C temperature were 54.1 x I 0 6

, 66.2 
x 106 and 73.8x 106 conidia ml- ' against second, third 
and fourth instar larvae, respectively, which were 
1.58, 1.14 and 1.08 fold lower than values obtained 
at30°C, i.e., 58.7xI06

, 75.1x 106 and 80.Ix 1 06 conidia 
ml- ' , respectively. Similarly, the LT 50 values at 20°C 
were 161.3, 162.9 and 169.5 hours against second, 
third and fourth instar larvae, respectively, which 
were 1.08, 1.08 and 1.05 folds lower than LT 
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obtained at 30D C temperature, respectively. Lower 
LCso and LTso value of M. anisopliae at 20°C 
indicated that M. anisopliae was comparatively 
more virulent at 20°C than 30°C temperature. 

Results on the pathogenicity tests revealed 
that both fungi were more virulent to S. obliqlla 
larvae at 20°C than at 30DC . Roberts and Campbell 
(1994) reported that the optimum temperature for 
growth of entomogenous fungus ranged from 20 
to 30°e. At higher temperature, there may be a 
possibility of lower germination of conidia. 
According to Martin et al. (2000), B. hassiana was 
unable to germinate at higher temperature, so could 
not control the Colorado potato beetle. The fungal 
infection was severe in C 'hilo il!/iISC(f(ellus at 2YC 
and was more virulent at lower temperature (21°C) 
than higher temperature (2HOC) to aphid (Lilt e/ 01 .. 
1999), which supported the present finding that 
the virulence of fungus may be influenced by 
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Table 1. Dosage mortality response of S. obliqua to B. bassialla and M. altisopliae at 20· and 30·C temperature 

Instar X" value Regression equation LC50 value Fiducial limit 
(y= a + bx) ( x 106 conidia ml· l ) (x 108

• 104 conidia ml· l ) 

At 20°C B. bassiana 

II 0.70 Y'" 3.6870 + 0.1893x 8.63 1.400 . 50.319 

III 1.12 Y == 3.6405 + 0.1884x 16.4 2.226 - 1.211 

IV 0.44 Y == 3.6902 + 0.2006x 33.7 6.751·1.685 

At 20°C M. anisopliae 

II 0.31 Y == 3.4122 + 0.2053x 54.1 5.441 • 5.393 

III 0.69 Y == 2.2289 + 0.3543x 66.7 2.491 - 1.761 

IV 0.05 Y '" 3.7804 + 0.1 549x 73.8 1.529 - 3.570 

At 30°C B. bassiana 

II 0.02 Y'" 3.7430 + 0.1690x 17.8 3.205 - 9.973 

III 0.08 Y == 3.1369 + 0.2390x 62.3 4.510 - 8.620 

IV 0.20 Y == 3.4597 + 6.2055x 70.2 70.37 - 7.011 

At 30°C M. anisopliae 

II 0.50 Y '" 3.7366 + 0.1626x 58.7 10.38·3.326 

III 0.11 Y'" 3.6526 + 0.1710x 75.1 44.730 - 4.825 

IV 1.40 Y:::: 3.3765 + 0.2045x 80.1 80.720 -7.210 
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Table 2. Time mortality response of S. ohliqua to B. bassialla and M. anisopliae at 20' and 30'C temperature 

I nstar x' value Regression equation LC. \Jlue FIJI...'~lJl IH1:H 

(y~ a ~ bx) ( x I (j' conld"l ml I 1\ Ill'· lir \"Ur.lJIJ rnl ) 

Instar X" value Regression equation( y = bx ;- a) LC,lh) fldU,lJI l:mli Ihl 

At 200e B. bassiallll 

II 0.95 Y 7.1762 x • 4.1528 ISH J~2~-13'i 

III O. I 3 Y 3.1752 x - 1.9979 159.1) 21)1) I - /-1111 

IV 1.03 Y 33240 x - 23539 162.lJ 2(J(, /} - 1-11 ') 

At 200 e M Gllisoplille 

II 0.21 Y 'c 3.4109 x 1.7664 lid 3 2'126 - 1-I1i'l 

III 0.91 Y = 3.0341 x - 1.7395 162 '} 1()25-I-l5~ 

IV OA5 Y ~ 2.8710 x . 13947 16lJ.5 2~5lJ-I-I2~ 

At 300 e fl. bassiallll 

II 0.30 Y 3.2524 x 2.2358 167.6 21 S S !-l5 5 

JII 0.80 Y 2.9832 x - 1.6466 168.9 22U·I-I·U 

IV OAO Y = 2.7712 x --1.4247 169.8 2~-l -; . 1.111 S 

At 30De M Gllisoplille 

II 0.19 Y 3.1751 x - 1.4726 170.2 222.5 . 1.167 

JII 0.27 Y = 3.5964 x - 3.1130 1775 225.6 . 154.3 

IV 0.85 Y 3.2547 x - 2.3174 178.2 24~.9 -153.6 
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Temperature effect on pathogenicity of cntol11npJtllOgenl<: fUllgI ~g,'II1't \/,'/"'011/<1 "hl"ill" 

temperature, B, hassiana showed higher \'irulence 
to S. ohliqlla larvae compared to 1\1. (/nisoplial.' at 
both the temperature regimes, 

REFERENCES 

F:lfgues, J. and Luz, C. 2000. Effects of fluctuating 
moisture and temperature regimes on thc infection 
potcntial of Heal/I'crill hassiallil for R/llldllill.1 

Ilmli.ms, Jourl/al of' illl'erlchl'll/!' Par/wlog!', 75: 
202-211. 

Liu, y, Q., Feng, M. c., Liu, S, and Fcng, 1\.1, (', 1')99, 
Effect of Beauveria bassiana on the fecundity of 
green peach aphids Afyzus pcrsicac. Acla, 

Phyfopal/wlogica Sillica, 26: 30-34. 

Martin, p, A, W" Schroder, R. F. W" I'oprawski, T J., 

Lipa, J. J., lIausvater, E, and Rasocha, V 2000. 
Temperature effects on the susceptibility of the 
colorado potato beetle (Coleoptera: Chrysomelidae) 
to BC(Jul'cria hassiall(J (Balsamo) Vuillemin in 
Poland, the Czech Republic and the United States, 
Journal o/EII[o/l/%gica/ Science, 35: 251-25X. 

RoberI',. I) \,', and (, ',II11phcIL:\ :\ 1 ')<14 Sllldy "I' 
cntot11opathogel1lc' lungl PP I <)·41> III Iplalt. A (. 

and I Jc,tctll'r, I). I.. (I,d~.l, Fm JlOIIIII"I1{,1I ,\r"hill(1 

(Jj,\/tcwhlul }mt'c/iudt', \',slul11c 10, l'Ulol1l<lloglc';1l 

SOl'let)' of Al11O:Tlca. Caka (il' ]>;lrd, \ID 

Rombach, f\1. (,', Agllda, R. \1 and Roherh, I) \\' I ')Xfl 

BIologIcal control of tho: hrown plaut hoppn 

XIf"fI(1/'\'(/llIlug<'I1.\ (llollloptcra I klphal'ldae) WIth 

dry mycellulIl applIcatIon o L\f('[illh I: 11111 f (1II/l1i/'/lli" 

(I klltl'rtll11),cotln;! IlypholllYCl'Il") /'/11111'/1111" 
Ll1lol1l(Jl(}gl.\f. (l' (,I '·Il I ') 

Selman, B J. ])ayl'l', M, S ;lIld lIa'.all, 1\1 1')'17. 
PathogeniCIty of 1lt-lIIllt,,.ill 1>,1\\/(/1111 (lbl, ) VIIIIL 

to Ihl' larval' ofdlalllond hack Illoth /'/11/"1/" \ 1/11 ,It'll" 
L. (Lepidoptera YPtHlOll1l'tltlt\ac) Juul'lIulo/ 

Applied Fltf()l/wl()gl', 121 47 . .tt) 

Slvasankaran, 1'" l'a,waralllool1y, S ;111<1 I la\'ld, II I ')t}X. 
Influence oftelllperalllfe and rd;!tl\e hlllllldlty Oil 

thc growth, 'piHlllatlou and pathogc!lI\'IIY til 

Helil/I'cnt/ hw\/w/(/, Joul'lIul ()f /fInIng" 1// ('"I/Irn!, 

12 71 -7(, 

(Received: 04.11.2006; Revised: 17.04.2007; Accepted: 25.08,20(7) 

89 


