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Fig. 1- Functional respose model of C. tarsalis on infected and non-infected larval population of O. surinamensis

C)J\ JJJ_>- B )‘Jd_a‘.bbw ‘)LQ'“O} V.u.w (5&_})&@«:}.«})} "“t'."}:"i)‘)l'.'. )}q) JMU J.«S‘_} (5&;‘2&‘)[{
Ca.w\ ﬁJ\.iJJf

Ssalaisatt ey 5 oIl sbag,Y Coma s Il C.tarsalis sla, o83 55 b STy sl )l 5 ol —) Jsis

O. surinamensis
Table 1- Coefficientsand parameters of functional resposemodel of C. tarsalis on non-infected and infected larval
population of O. surinamensis

Parasitoid Group T/T, Tu(h) a(h?) R?
Non infected 46.15 0.52 0.012 0.99
larvae
Infected Larvae 47.1 0.51 0.009 0.98
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Table 2- Host preferenceindices(C) of C. tarsalison non-infected larvae (thefirst host) N;and infected larvae (the
second host) N,

N, N = =3 C, G
10 40 2.67 23 0.46 2.16
20 30 5.00 14.67 0.51 1.96
25 25 5.67 11.67 0.48 2.06
40 10 9.67 2.67 0.91 1.10
30 20 7.33 10 0.49 2.04
Mean 0.57 1.86

Yo1d



et 555L s (Sl g 55 B STy Beauveria bassiana (Balsamo) 78 A 0K 5 Olidal

Eis ooy slas Olps slaed 5 4 N2 5 Ny e @dbos 5 b Olgoe e 5 el 5 5 0 G 5 Cy Y sur o
s ably (s slen sl VSl By

Sl s VAP Gl glas oY (sl o sk o 5 ol oo 80ke 23 8 o aladla ¥ Jsr 53 455 5b0kes
oy OLis (v Olsee 6l o G 51 855 5 sl Ol g 5 610 SO U i alie 0 /OV e gl sY
2o sbl 5o ks Wl slagyY e 5

SlassY nedle Lol 55 & 3 b alaasd 53 du 3l Jsds ebd ol DLl 53 oS (ol 4 a5
sl Ol &S cpl 1 8 K5 5 b 5 s oSy Balal o peoay Soslite (g g Olie b sle bV (oL
53 ALl 5 b ST I s 8 55T Tam /0N pln le 55Y ot Ol 5 Tim /0O il Wl 55V
boloe ol sloasd Ll 2 s Sl 5 5 ol 5 51 pme o adins OLES byl lde claas)
S opl s et S s YIS s OF Slbme il &S 03 8 5550 Do 8 Wl Slat e Ol i
Al Y (SN i o e sdoms 3 Sl 55Y 03,5 g Szl F(NA) 5 Sl 55Y 3558 14 Jlazst Fo(NA)
.@l)LAﬁJJYVSIJ:AJ

F(N.A)

0 T T T T

0 1 2 3 4 5
AN

BFN(N A » Fa(N,A)\

)Lo.ﬁjv.“.m 6U}JY ;ﬁll& ‘_;U:Aﬁ BL) C.tarsalis.\.}_,:.ljl,l.g )}Jj ";u_u J.:.S!, @‘_,S—Y JS.:

O. surinamensis
Fig 2- Functional response models of C. tarsalison non-infected and infected larval population of O. surinamensis

e s, .bj.LP.MC,.“})J)l.a.ﬁ_jVJLwLSLQJJYﬁU‘SL&&S‘))J;&‘LE?%JQJQASJ_}LOM
o oles lassY ol 4 s b 4 len la s )Y s (L1580 5 Il 55 Gz (S15 Sa L 0
353 Ssloms Sond 85 3l VO Wl s Sle slag Y s oS Jail b s s Sl 4 S 0wl

O

YR



(YP5-YOF) A¥r Jl o ojlad & Al it ot Dl aass wllas

\ .o o e e e . .o .. " .. .. 1
aolme 2l Cows 75 20 Ol g S g Gt 403 bl et Sl Al 53 A 530G D 5 ln ekl

w‘e.kiéjf C)H“ J),\}- BE CJL»«»:B:.& Lﬂ‘ @L’b JWL;A

Sl e slaasd s 5l e s Cotarsalis ds 550k 585 Gl 2 I RORPN I < WS U PRE
O. surinamensis ;e 3 V‘“‘" sy
Table 3- Mean of Gain food for C. tarsalis based on parasitism in patch food infectd and non-infected larvae of O.

surinamensis
N A f(N, A) f(N, A) Cn Ca AIN G(N, A)
10 155 0.31 2.16 0.02 0.25 3.33
30 20 1.32 0.53 1.95 0.02 0.67 2.59
25 25 1.23 0.61 2.06 0.01 1 253
10 40 0.97 0.78 1.10 0.02 4 1.09
20 30 114 0.68 2.04 0.01 15 2.34
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Fig. 3- Gainrate of C. tarsalisat a food patch with different density of infected and non-infected larvae of O.
surinamensis
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Table 4- Rate of parasitism of non infected larvae of O. surinamensisin different densities

N A Fa(N, A)(N>Ng) Fa(N, A)(N=Ny) Fa(N, A)(N<Ny)
40 10 1.83 0.02 1.49
30 20 181 0.01 112
25 25 1.78 0.01 0.93
10 40 161 0.03 0.37
20 30 175 0.01 0.75

O. surinamensis «alzses ‘SLAVSbS 33 slew s g,Y Cones m:a_jl)lg Ol s =0 J g

Table 5- Rate of parasitism of infected larvae of O. surinamensisin different densities

N A F.N, A)(N>Ns) F.(N, A)(N=N,) Fu(N, A)(N<NQ)
20 10 0 0.02 .
30 20 0 0.02 075
2 25 0 0.01 0.93
10 40 0 0.03 150
20 30 0 0.01 112

ol DLl dl s s b BoDBSSIANA 1 55 e i oo oL WEOL wuly i Sl 65k

L, s (Goette etal, 1990y | g L o S 05 5l cagte IS diea il ol Sl s (sl
Sl Lol g5, B bassiana 708 S e (AT (Sl Jaen )3 5 0l 3 pdome o)l i A 1L

(Denfaetal. 1999y -,
3 tmal a5 il Sl s s 550k slas s eSSl i (55, 2 B bassiana 6 oL el s
S35 g SHES ds 3 00 33 Dl psan PN L5 O/FAX) - T gl el elil alaly ol 3 45 Liayy
oS ke Vo 5 8 (6 805 aalllas > (DelaRosaet al., 1997) vl st 3,158 C.tarsalis pi5 LSl 2
ol S50 5555 Smmerr 53 A3 OV/V Usles (5 e 5 S o Ctle ¥ Doks (b 0S5 56 555y 5l SHAS 5o
o s Cotarsalis 5555 kalSOl i 68 s 5 asiie ol planil Sladllas 4 455 L .(LOrd, 2001) ool o3 5
C.tarsalis ;403 JslS Sli > 4 i 45 0ol 5l .dzes wlu> B. bassiana 28« sl Sl ol i ol
sy =l 55 B bassiana@u Slods o jolis il 55 6 SIS G 1 Ll laSu s slag Y
U5 s 35 e 553G s oS Selesls OLES 5 syl Dladllas S e sbol IS 5 La s
O 3 S s 55 bles 4l sl 1 B. bassiana £ )6 « 031 I3 Glls aid glas,Y s S ME s
53 A 303LL s US54 S 53 b RS LY O D3 (olew S i Rl L Sles slasY
s 5 a1y o S5 eSS LULS dusmihl glas,Y o8 e i olew @hls o341 by,
L 63 0T Olge Oy 3 3550 (S5 4 Ghge du sl a5 slas,Y &S S5 3 (Lord, 2001; 2006) L 55 e
Al St La0T el U5 5 a3 5 Jlss 55 0 BLS (65108055 5 (5oa0k S8 Sl ol sla 5
o sleaslir 5l sk (Lord, 20015 2006) dob s Srals Wl (slas N O 53 4l s slassss
Viring et al., ) S o oy sl 5 05 S 556 SO, 308 ol W5 ol S <=L<;A4.3 B. bassiana
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Sl asels L slaz )6 s &Lﬁr}:ﬁ&a e (Fransen et al., 1999) .:L . Aschersonia aleyroidis Webber
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Abstract

The larvae of the Sawtoothed beetle are attacked by the ecto-parasitoid, Cephalonomia tarsalis,
and the entomophagous fungi, Beauveria bassiana in natural habitats. Interaction of simultaneous
activities of the both natural enemies may affect the efficiency and predation behavior of the
parasitoid in regulating the pest population. Therefore, the two important behaviors of the
parasitoid, the functiona response and host preference, were studied under laboratory conditions.
For this purpose, the infested and non-infested pest larvae were used in separate and mixed
conditions. Type I1l Holling's model was fitted on data obtained for infested or non-infested larvae
of the Sawtoothed beetle. The parasitoid preferred the non-infested larvae. The functional response
in condition of using the mixed pest larvae, showed an inverse trend of parasitism. An equa
number of larvae from both groups were parasitized when the number of infested larvae was 1.5
times of non-infested ones. In higher proportions of infested larvae, the parasitism increased in
favor of infested larvae. In al conditions, the wasp did not reject the infested larvae absolutely. It is
concluded that there is a competitive relationship between the wasp and the fungus and this is a
promising future for using the both in biological control of the Sawtoothed beetlein IPM programs.
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