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Beaure a bossiana (Balsamo) Vuillemin (Deut., Moniliaceae) on

Chito suppressatit Walker(Lep., Pyralidae) under l.boratory condition
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.(Robens and Campbell , 1977: Hall and Papierok. 1982) )rl)
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j)dlje walsrad et al. llglo\

3 Mobl .gtar--l.r-' ;)l.-Jl1-. ,8. bassiana 61li L5[^qU.- jl o.r,i c-.r, Ctr.: oz.l !
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Table 2. Mean comparison of germination percertage of differcnt isolates of Bearverla

bassiaza on SDA medium in diflerent temDeraturc

(me.ntsd)' cermina tion .h ;)nlJa JrJ, J:J:jqa 
* lrra

l5'c J0"c 25.C 20.c l5'c l0.c 5'C
67.5t1 l2a
65.15!2 34a
58rlb
61.75t5.62ab
63 25i?.24ab
61.2516.23ab

100i0 0a

100j0.0a
99 7510.45ab

99.75r0.45ab
98 75rl.29bc
981t.87c

88.75rt.7Ea
89.511.1la
87 51:.1I ab

8612.51ab

85.5r1.6ab
83.513.2b

26 75tl 92a

28 5i:.98a
l6l2.t4b
I J.5r t.l tbc
15 5il 47bc

I l12 l2c

I I 7512 E6a

9 5t2 Ja

t0.2512.16a

1012 9la
4.r5rl 85b

410.43b

0 7510 4la
0 7Jto 43a

I 2J10.8a

0 75t01la
0 7510 43a

0 7510.41a

Mcbl
Mcbl8
Mcb8
Mcbl2
Mcb6
Mcbl I

6l:a r4P<o/.5 JL-..:-l & .)) rh.r.*.;fr-t l'.r, !p ir:- p.1:9V-, i s;-.jlrl, 61.-,.-(! *

,)Li, t r .;-l Arcsin (sQ(x/r,r)) ,-Ll ,,. tr.rb .!ri ., 5- ..r-!r, (DMRT) js.;l., ,rt' ):z ir.)i
.rDu, iL:j r, SDA i-5 4- )'r), G)\i ;)itj- jatt )r, JrJ> )r rry

..ljL.r, lr.,s.i! jn ,t- irFl .Sd=a

Mean within a column lbllow b)'the same lettcr are not significanlly differcnl atthe sTolevelusing
Duncan Multiple Range Tesl. Means wcre angula y tra.sformed bcsed on Arcsin (sqr(x/n.,)). butis
showed values rcpresent actual germination percentage on SDA.
a= Values means l sta[dar deviation

SDA g5 \x. 9 Beauveria bassiana €)li ql-i- ,;; j) aJl1-. 6)) l-r jt .t .[-:
Fig. l. Effect oftemperature on conidial germination ofsix isolales of Beauveria bassiana on

SDA medium
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iA 9Y.5Ur;., (r) Jt-E .1-1" s"Jti Jt..:U- r... u.l*1 ucLi.t:_2

,--.:L. a.' | : l. 'C f o rJLr.)r Mcbll ol.q ,"r-1-4.rrL-: .t-;..r,1:J ..reLi

.,:--lil L-r ;lliil t SDA .:5 J".*.3r ql.t+;r:l .f-r.L--.u.1 Ll .:r, r:5 Lr.,l-r-

y,l 6:lr "rL:i ti )l\ Lr,).-4 !J'Jf i;-Sf o 'C 6Lr.,2r Mcb8 a?l-q.c-it_

;l ^-tltz &,l--*, -u:_2 ,,rl;,- ;31., .:: J e L"t 6,6 +l-r+ L::..,'lu-r 1r-r
)t.t.:: j-.k \-r J .!lf;L 1+Jrro J \. .o 6L.r .2: ;.e_;2: j.4b./A E ./.r

Fargues e! al. (19921c,lJll, u.t-lr, .:t-:lf ulL q))f. JY0.I. ,\0,5Lr.1:

6l-; .2t ;:-j,, Y Li \ jl )J) )t B. bo$si6nac)Li 6Lrr-41-r,- J--1) jlj:-, j3;L=.

.Jl-r:-b ,9U:4;;*;,.1 .c-l .ry l'. 'C r YodL: .tt ir,-k o U I ,fo "C U \o

.rtf---i_;; J,.l .!)rS .-b!5 :lrS;L r.-1.: Y. lJ Yo ;- R bassiano ..14 a-., Li)

dljrrrL. :------.*)+ ,sVG.:6 ,-. -f .pt-.5Lr1l.u ,-:L-s-: LJ.:61, +L.6Ll

lleauvena q;l),L-I;. gLAtulb dl-* eA ):) Jl r, j*r. ,tL.f J3.r7

-,iJ:; gLrL: ;-r SDA --5 Ln ,g3.1 hasnuna

fablc 3. Mean comparison ofnr)celial gro$1h rale ofdiffcrcnt strians of Beauyeria bas:tiuna
on SDA medium in drI[erent tcmncrature

(35t .e V }-) f;6I-." fu Lt) 3t i" jSiV
Nlean radial mycelial gro\yth rate (mm/dar.,) (meantsd)"

5'C
0.69t0 l2ab

0 6710 sab

0 5Er0 06c

0 6810 06ab

0 ?J10.6b

0 87r0.E?a

2.7410.1a

2 8lio l2a

2 4710 09b

2.5610.2ab

2.1310.03b

2.5410.08ab

I 8810.26a

I E7t0.l.1a

I &110 ola

I TEiO 05ab

L5r0 7 tb

I 8610.41a

I 6410.06a

I 66!0 52a

1.4410.09b

I 5210 06b

I 4510 l9b

I 6710.10a

0 88i0.04a

0.82r0.02!

0 8t0.6a

0 6910 06b

0.7t10 05b

0 42+0.13c

0.0710 I0a

0 0510 02ab

0 07io 4la

0 0510 02ab

0 0610.02b

0 0310 02c

Mcbl

Mcbl8

Mcb6

Mcbll
Mcb6

Mcbll

I 78i0 6a

I 8010 03a

1.7610 0la

1.8310 l6a

1.5010 I5b

I 8lt0 03a

6l:a .--..P<o/o5 JLll CL- r, )l).r, iy;;t .* f;p iJ* ,, )) r,t:. .j-..> eslJl, jt f;L *

try t-:ti, t t,*Log(x+I) .r-Ll I t .rb J--!, .r .,7=; .-r-:!.,, (DMRT) ,S;t: c.t:.q ;r.;i
.-r,r3 jui SDA c-J5 la.-.)r !.7 dtt "tA--t 

N., ilj. J_.J- r)

.J.:LJ t^J)jjt irn )rlJU-l !,lrijl . Sd=a I
Mean within a column followed by the samc lefter are not significantl) different at the 59lo

lelel using Dlncan Multiple Range Test. Mcans we.e angularly transformed besed on Arcsin
(sqr(x,/roo)). but is showed values represent actual mycelial growlh on SDA.
a= Values means f standar dcviation

Js"c 30"c 2s"c 200c l50c to.c
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tlql-t- ,,1;.,-1-l qJL-i 6lr, L: r;--:- 3 Y0 'C Lra,-l-t- <.t ,312 o:y1rbrt) ,J:-r

.:y \", oC .t_r. 6lrr\ 6t)

6l--t3.s\ 631 Beauverid btlssiano. i l::- r5lr.--l-r+ ,r.l )G )11..2.: L-l ,jl ,t JlJ>

e t J)t ) r;t'
Table 4. Effect of temperature on virulencc of difterent slJianti of BeauNetia b.l.t.tidnd on

lar\'ae of Chilo suDoressalrs

z ,V Ju, ; o.r.: rtnl .,,.. 5 3 I tey 6$;l. .,.U?

9/n Mortalitv caused bv fungus (meanlsd) Strian

30.c 25'C 200C ls'C t0'c 5'C 3"C
100i0.0a
I00t0.0a
9510.71a
97.5i0.49a
90t0.0b
85lt l2b
7.510 8lc

l0Gt0 0a
t00r0.0a
10010 0a
l00il0.0a
t0010.0a
t00t0.0a
, 5i0 83b

l0Gl3.0a
100t0.0a
92.5r0.83b
100t0.0a
9?.5:t0.43a
95t0.,14a
7.510.83c

87.510.83a
87.51:0.83a

87.5t0.8.1a
82 510.83a
8510.44a
82.511 79a

5r0.7lb

510.71c
7.510.$b
l0t0.0a
7.5i0.83b
7.5r0.83b
7.510.83b
5t0 7lc

100t0 0a
loGlJ 0a
I0010.0a
10010.0a

t00t0.0a
10010.0a
7.5i0.81b

510 7tb
7 5ro.83a
510.71b
5t0 7l b
?.5r0.93a
5t0.71b
5r0.7lb

Mcbl
Mcbl8
Mcbt
Mcbl2
Mcb6
Mcbl I
Check

,gl:- ,-P<!o5 Jl,--:l CL- )., rlr.r- ;>t=t 1.r, 
pto ;r; ,, r) a,Li- iJi .Jl)lr dt Jl;U t

Arcsin(sq(x/rm))Lr.)l) J--t) : ,,-+. ,rLt t..&1, r,-iu,.-l'.)Lu, (DMRT) jj:jlr rj.r, r+ iJ,ji
.Jttu, JL\ \ ,,. 5 3 y .j;tt )2.)' Jtt> )5 t2a.7 ,,.:ti, L,l ,*l r.u 1'ta.;l

.r-Ls, lr.J:*F jc :Jl-Lt l .ilFl , Sd=a

Mean wi$in a column followed by the same letter are nol sig[ificantly different at the 5% level DMRT.
Means wcre angulaaly kansformcd based on fucsin (sq(x/rm), but is showad values rcpresenl acual
perclntage monality.
a= values m€ans 1 Staldard devistion

9 u'l1y*l Cl-t ,St5..l4L.l J.L 
"gl.1b 
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jl ': )F ;lr. 'C E \ . 6L: -.71 
l-2.r7,5113.l) cl-l-t e,tl).slr-l c-JL.r," --:* ,z-28.

.rr: 0 oC 
3 f ,51-.oL: 1: eJ .r,-Lr3-1) >l: oLli Lr.r,-,;-r Jl J'.rU e.E .(0 Jt.l.a).f .rlr

f-,rji,-g.r.,, ,.,l).;s;--l t 7 *-* *t,t-;jJ .tt t :i\-Ft r.r Y0 oC ,5Lr;: .r5; '-r'irj,

.r3-! b9.2) 6s.s ,5tl).ts;-l r, .2rt! 6;t! .\ . "C jl i jctr 6LrLr -2r ;,-lr,,(; .1rr5 pl,.;l

."uLs, ,J,Jt<,1 .r;;l! 6l-rql-t+ .J.--l o 'C -e 
l -.7: Lr-e2Y o{ ,-f-l.r r . :r^ !.1o Ll



.J-iJJS .-!^Lt f . 'C E \ . jl [aa,-l,q ;t, _,2r LT 16 ;l-ti, ;: .9;l:;- .i>\=l

r--l.q clrrJ4 ..:-l or1- Lrsl-r- i-.-a .9lr- \, 'C ,_61-r -2.| LT56 )t-;, S;-:a
.Jl.r .rz,l .r,:':1 tt---j- 4--a lJ fJJ \ 6/\ Y jljl- I r LTro ;, ;-:* Lr ;-.1 ,r Mcbl I

1l-.t- L-: ,,1 -1r.,- .1 .-r_9, Y0 oC ,51--r r.r LaallJa;51 6lr, l,Tro )lJL j--;-S

.rr- ,.g[--oj-2Y \SJ) Beauveria basstana -)Liu 
"5bql-r.- 

,,1-1r3-l -,1.: 
L.: jl .O J;.t-

(t 6:ls )3>nL
Table 5, Effect of temperature on sporulation ofdifferent strians ofBea verid bassiaha on

dead larvae of Clrilo.r

-li, *l J., .r '3l- *

Nlean of 7o spo rulation (meantsd)n

..-lJi

Strian

10G10.0a

97.510.43a
95t0.36ab
97.5x0.43a
95i0.36ab
90r0.0b
0.0.0c

100t0.0a
92.5t0.83ab
87.511.09b
92.510.83ab
10010.0a

85r0.30b
0.0.0c

80t0.0a
82.511.23a
82.5t1.93a
72.510.83b
7510.87ab
72.510.83b
0.010.0c

10010.0a

100t0.0a
100t0.0a
l00l:0.0a
100t0.0a
100t0.0a
0.0.0h

.9L- ,* P<%5 JL-l & r) )L.r- rr:tl l& F! rF ,, 1: rLj-. jj,> 611l: JL,-.il+ *

Arcsir(sqr(x./r0o))L..rl, J,-+ r,i* .r-Lr ,J FL,!)t;.r-jL.r, (DMRT) ,Kl[ ,:.t: j: -rr,,i

..!A)s, il:j lJ ..rr, .91^.r.rY c;.r.,r 4lj_t1,;-l u,311 t-1: JJJi J.J )J.J, ,)Ln [,] ,c-l .ri lliJl
r-L!,, i..jjjl. J, )rljL-l '-.,lFl . Sd=a

Mean within a column followed by the same lefter are not significantly diffe.ent at the 57o

level DMRT. Means were angularly transformed based on Arcsin (sqr(x/roo), but values
represent is showed actual percentage sporulation on dead larvae.

a: values means t Standard deviation

.lits q.5 c-l g.,l3..:b ,.rL:-; ry-;l l1 LT50 ;rr:5;3-, 6fi0 jsjU, L Mcbl8 6r[!
,L;l ...l--:5 a- .. J -i J.;all- cL----o.,'!b-.J- .., ',1!.clo-l-r- --i'1,- L:

.(1 J:-ru-) Jjl jtiil A/JU l2-i Larr'i J.rrli U c-t fj! dJ:.:-'i JU) rb r 5S o,

.r- r3L-r_r.,,! 6J, f . 'C L-: 1. gl-r )t e-l)6)t-*.,8.71 ,a.21! .gLoql,ta

fA'CJ 0 ,\" .5L,r-,-: Lrrl..t-1 d-ljr-l ..r.!la:ilr l_2 g,1l! ;;^:-: 6,_r tlfrlL ,*1

-: Y ,r c5:L-:.r r-r, .(o J:-rr) c;f; J)ra eJ 6)lr )l1;.n! o:r, .9ta3_2) 69,;

30'c 250C 200c l50c lo"c
82.5i0.83a
82.5r0.83a
67.5rt.09bc
77.5t1.48ab
8512.06a

57 5tl.30c
0.0.0d

Mcbl
Mcbl8
Mcb8
Mcbl2
Mcb6
Mcbl l
Check



jji! ,-gtnU, 6 -t;s,.r. ,:L Ferron (1978) .r:-r tr )- ;r;G\ u >lf ;L ,,-.r; o

-r5 rJ! -*.b ;l . J--;> )., J S .,, Lr+. ^-t,5.-l JJ+lr erG r s *.t e-,;, )1

,:-lrl ! S bnssunu e)6 JLA!u2- .r ,tli S)-y r'.;,-dL lrLalr) -* t S./ S./
.{r-5 br-r! )! J S r,= r, t ) 'il}l 

Lr-, rA 'C 316 .5L:;.: Ll .cit- -,:1lil .Lr

-i.J:; 6Lar,l-r.- |-i LaJ)) )r J S I -Lr)r o. Jl-j J-t" j.a+ --:LL ,1 Jt-rt
Beauveria bdssiana

Tablc 6. Mean ComDarison ofLTsn ol diflercnt isolates ofBpakvcna bassnna

Mean LTlo %!id(day) Strian
JO'C 25.C 20'c l5"c l0"c

6.57t0.21a
6.5410.1a
6.95f0.77ab
6.63!0.27a
6.8110.22b
8l0.7lc

7.45i0.36a
7.75i0.83a
7.5810.12a

8.14t0.28a
7.0.1t0.22a
8.1810.32a

l3a
55a

82a

38a

31a
64a
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Means withio a column followed by the same letter are not significantly different at lhe 5olo level DMRT.

The data transfomed based on log(x+ I ).

a: valu€s means 1 Standard deviation
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