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oo L5 e s GV b 5o e (A8 J Ol pie g eds e DS 5 s Solen gl 5008
el GBSl 55 s Jame L 48 L azils 4l 5
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Table 1- LCs values of pyriproxyfen and M. anisopliae against Amitermes vilis

No. tested No. LCsq(95% CI)

.. 2 .
Insecticide insects concentrations Slope (+SE) (ppm) X Probability
pyriproxyfen 150%3 5 0.57+0.11 3 83—;2 36) 1.53 0.67
8.5%10°
M. anisopliae 210*3 7 1.10+0.25 (4x 10° 1.76 0.88
-2x10%)
70

= 07 /; —+—1000ppm
z 30 /
E 20 - / —8—500ppm
=

. / _ ==t

(e =

Sl w5, Ve Sde 53 b (S s S Se e e 9 S e 5y, ) JSE

Fig. 1 - Cumulative mortality percentage of Amitermes vilis during 10 days after treatment with pyriproxyfen
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Fig. 2- Cumulative mortality percentage of Amitermes vilis during 10 days after treatment with M. anisopliae for
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Table 2- Mortality percentage of Amitermes vilis after treatment with pyriproxyfen (0.5 ppm) and different concentrations of

Metarhizium anisopliae on the 3th day after treatment

Concentration Concentration mortality % mortality % Expected ObserYated
. . . mortality % 2
Fungus pyriproxyfen fungus pyriproxyfen mortality % in X a
-1 . . .
(Spores mL ) (al, ppm ) (OMetarhizium) OPyripmxyfen m mlxture(E) mixture(O)
5x10 0.5 10 +0.08 8.33 £0.02 17.5 5 £0.08 3.95x10°
7
5%10? 0.5 13.33 £0.08 8.33 £0.02 20.55 16.66 £ 0.08 10°
4.26x°
10° 0.5 16.66 = 0.06 8.33 £0.02 23.61 13.33+0.06 4.x10”
61

Jseb 3 el sde opl 51 2aSiodds aslows X7 00 5 Sl VIAY Ll 5 70 53 5 A=Y 633 a3 L Slde g2 d st b s

2l Gaalssl - G"u 5 Sl eplpls 5 4S8 0 G (Trisyono &Whalon, 1999; Hummelbrunner & Isman, 2001) 2.1 53|
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=590
Table 3- Mortality percentage of Amitermes vilis after treatment with pyriproxyfen (0.5 ppm) and different concentrations of
Metarhizium anisopliae on the Sth day after treatment

Concentration Concentration mortality %  mortality % Expected Observated 7
Fungus pyriproxyfen fungus pyriproxyfen mortality % mortality %
(Spores mL-l) (ai, ppm ) (OMetarhizium) OPyriproxyfen In In
mixture(E) mixture(O)
5x10" 0.5 25 +0.16 12.5 £0.03 34.37 10 £0.16  5.14 x107"°
5x10° 0.5 23.33 +0.06 12.5 +£0.03 3291 23.33 +0.06 0.2x1078
10° 0.5 43.33 +£0.06 12.5 +£0.03 50.41 36.66 +0.06 5. 14x107

53 ol 38 pl 3l S 0l alons X7 0057 5 Sl VIAY Ll 00 e s 5 (dfi= ) (33T azs L0 e 0 s Gl

Syl Gaalssl - G)G 5 A laly 5 &S o Ao (Trisyono &Whalon,1999;Hummelbrunner & Isman,2001) 251581 J 50 /3

r;é.h};,,:('/éppm)&i‘;.s;ﬁ S S5 o i 5 M. anisopliae —iises GLalle ;3 Slbyge e 5 S 0 o s Ol —FJ g

Table 4- Mortality percentage of Amitermes vilis after treatment with pyriproxyfen (0.5 ppm) and different concentrations of
Metarhizium anisopliae on the 7th day after treatment.

Concentration Concentration mortality mortality % Expected Observated ;/ a
Fungus pyriproxyfen % fungus pyriproxyfen  mortality mortality
(SPOI'eS mL-l) (ai, pPpm ) (OMetarhizium) OPyriproxyfen %o %o
In In
mixture(E) mixture(O)
5x10" 0.5 35 £0.18 20.83 £0.05 48.54 15 £0.18 5.64 x10°
16
5%10 0.5 40 +0.03 20.83 +0.05 52.50 23.33+0.03 10~
1.34x"
10° 0.5 56.66 £0.100 20.83 +0.05 65.69 50+0.10 0.4x107

53 Sl 3 ol 31 a8 el a e X WOz 5 ol VIAY LRl 0 e 55 5 (df=T) 6331 a3 LR Slie «Pdsdr Gk o .

2yl GaslsEl - Q)G 3 Alicpl 2ty 58 o S4s (Trisyono &Whalon,1999;Hummelbrunner & Isman,2001) sl 531 J 50 2

2505 0 (/0 ppm) (3 S5 S S o i 9 M. anisoplige iz b hals ;5 Kb, w5 S e Aoy Ol —0J g

Table 5- Mortality percentage of Amitermes vilis after treatment with pyriproxyfen (0.5 ppm) and different concentrations of
Metarhizium anisopliae on the 10 th day after treatment

Concentration. Concentration mortality mortality % Expected  Observated ;/ a
Fungus pyriproxyfen % fungus pyriproxyfen mortality mortality
(SPOFES mL-l) (ai, ppm ) (OMetarhizium) OPyrimeyfen % %
In In
mixture(E) mixture(O)
5x10" 0.5 50 £0.17 30 £0.02 65 20 £0.17 1.08
%102!
5%x107 0.5 60 +0.05 30 £0.02 72 40 £0.05 10°
2.20x"?
10° 0.5 70+£0.12 30 £0.02 79 56.66 +£0.12 10°
3.71x7

53 el 3 ol 31 a8 el ac sl X a0 gm 5 sl VIAY LRl 0 e 55 5 (df=T) 6331 a3 L Slie cPdsdr Gk o .

2yl Gaslss - Q)L} 3 Al ls s &S s e (Trisyono &Whalon,1999;Hummelbrunner & Isman,2001) 251581 J 50
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58 bl S dosaVe B as 555 0 e sl Vo Bl s LS sl

Microcerotermes 42\ 40 (5, M. anisopliae G)LS S s g 0diS J xS Ol 3 Ol ge S 545 Gt o
23 YL 6 S s Ll e 2B ol &S ) s ol 0 5 A2 oS lasl s 3Tl J 28 4 53 4o gabrielis
- (Rahimzadeh,2006) A3l axls olislesT 53 0 sabse 5y 4 el po oiios il b Lasily s 5o
S e sl +/VAX) M. gabrielis &L, 50 5, M. anisopliae G’u (DEMO001) ¢l o asla LCs
Ol S syl s n el MOXY T Al vilis 6L 50 555 3 4l opl LCso 45 Jl= 3 (Rahimzadeh,2006)
Al Sl 256 ol 4 S M gabrielis 4 )50 das>

Loss A (S pim Ay oS ol (Sl iSe piom dile) WS ol sl 4 &S e S api i S s
(Suetal, 1987) L5, o 5l 555V e 3 1y Wos g ab S 5153 0T L5 ma 534S sladl s

Jro ol glacdles 5 sl anils &S = o b b SIS 45 Wi e sl L a8 Cal (Sais s st
SoLS aib 03 0 51 L (518 4enb aes (Soeprono & Rust 2004) Juas el o8 5 Olas & Olas s
s o 3 S S e il IS SIS il G Ll s 56 bkl pe SIS S s s e sl
Sla i sl 5l 5 Oa)a5ustes 5 05550 8158 Aile (28 S oS Siilee LS 5 51 (oIS hmab (s
3y o o3lil CHLS oS b dile Sleo Osa)58 a0 LS 51 Dl e 5 deal i g AL 3518
b an 58500 5 5wl lsse IS gl AL g 4 o ¢ o 4arb bz (Ghayourfar, 2005)
e 53 4S5 Sy 6 Al Sl e shial s SLS 55| s nl s (Pearce, 1997) Ak e
A o3l S sl (6 S s lams S50 5 Al s e (ool iSaenbs

SLaS JUTes S e 1,3 0lixlhs e S3MS Amab (s 3 & Dl i Ay oS 1l placd 30 5 SO
3 S e Gl 058 @UASPUT Lae v SIS L5100 (SS9 Cools 45 A3k 0 PRIV
O s b il pe S Jols 53 i 5 Sl SIS Slib il 15 il alse ik lsles
S50 0 San S SAES S a0 GRS ol 53 (Noirot, 1970)53,5 e oS Sl Osey 50 5
W23 Splanl s il ge Sk oL ks Sa) o LS e o LST s lsse gla SIS

Sy GJU Al ol ea 4 Oy 5wk 1S 60 5 WS 4 B. bassiana G,)u U Delgado et al. (1999)
XA s 4 B i e caddlan 350 Comazr 33 Lo 51 505 VY 31 0L T s s S oy ko
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!, Juvenoids
2 . Caste differentiation
3. Additive
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Abstract

Termites are one of the most important insect pests in many countries of the world such as Iran.
The use of Insect growth regulators (IGRs) together with entomopathogenic fungi is one of the
strategies of [PM against these pests. In this study, The effect pyriproxyfen with M. anisopliae was
assayed on worker termite of Amitermes vilis: In order to determine the LCsy of insecticides,
bioassay tests were carried out on worker termites. The LCsy of M. anisopliae was 8.5x 10°
spores/ml and LCs, for pyriproxyfen was 9.56 mg/L. Three concentrations of entomopathogenic
fungus including 5 x10', 5 x10* and 10° spores/ml were mixed with LC;s (0.5 ppm) of
pyriproxyfen. The bioassay of the three mixtures on worker termites showed that M. anisopliae and
pyriproxyfen had an additive interaction and the mixture of fungi concentrations with pyriproxyfen
can be used for termite control.
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