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Abstract
The acorn weevil, Curculio glandium Marsham, is an important forest pest of oak trees in most of
countries as well as Iran. The pest disturbs regeneration of host trees by feeding on their acorn. The
necessitate to control the pest as well as limitations of chemical pesticide application in natural resources,
different indigenous entomopathogenic nematodes (EPNS): Heterorhabditis bacteriophora and
Seinernema bicornutum were tested under laboratory conditions upon the fifth ingtar larvae of acorn
weevil collected from Arasbaran forest. In the first experiment, penetration assay was conducted using a
suspension of 4000 IJs of the EPNs per 1 ml digtilled water in multi-well plates. The plates were
incubated for 40 h at 25°C and dead larvae were dissected. Penetration percentage was %1.6 for H.
bacteriophora and %0.55 for S. bicornutum. In the second experiment, H. bacteriophora and S
bicornutumwere applied at different concentrations (0, 150, 250, 500, 1000 and 2000 IJs per 1ml of
digtilled water) in the 9 cm Petri plates lined with filter papers in order to test their capability of
paradtization of the fifth ingar larvae of C. glandium. The experiments were conducted at two
temperature ranges (21-24°C and 25-28°C). Maximum mortality caused by H. bacteriophora and S.
bicornutumwere %58.3, %25 (at 21-24°C) and %63.5, %30.5 (at 25-28°C), respectively. Therefore, H.
bacteriophora caused higher larval mortality comparing to S. bicornutumat both temperature ranges.
Analyss of variance revealed sgnificant nematode species and concentration as well as temperature
effects on larval mortality. By increasing of concentration of nematode and temperature, larval mortality
was raised. The highest penetration in larva and the highest mortality of fifth instar larvae of C. glandium
was observed for H. bacteriophora under the both temperature ranges. Based on probit analysis, the LCs
of H. bacteriophora at two temperature ranges of 21-24°C and 25-28°C were determined 1331 and 1037
1J¢ml, respectively. Regresson analysis showed sgnificant relationship between concentrations and
larval mortality in both nematodes and both temperature ranges. Therefore, H. bacteriophora comparing
to S bicornutum is more effective and can be suggested for complementary studies toward finding a

suitable biocontrol agent of the pest.
K ey wor ds: acorn weevil, Curculio glandium, entomopathogenic nematodes, biological control
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Table 1. ANOVA of C. glandium larval mortality exposed to different concentrations of H.
bacteriophora and S. bicornutum at 21-24°C and 25-28°C.

Sour ce of variation df MS F P

Species 1 59.99 1188~ 0.0001
Temperature 1 0.88 797 0.006

Species x Temperature 1 0.064 0.01™ 0.90
Concentration 5 102.63 1149.3" 0.0001
Species x Concentration 5 471 219" 0.0001
Temperature x Concentration 5 0.40 7.22" 0.0001
Species x Temperature x Concentration 5 0.62 103" 0.0001

E 96 0.07
Total 119
CV =5.74%

**Significant difference a 1% level. ns: none significant.
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Table 2. Mean comparison of C. glandium larval mortality exposed to different doses of two
nematode species at two temperature ranges. Temp. = Temperature.

Concentration (1Js/ml)
Nematode Temp. 150 250 500 1000 2000 Means

LSD
%5

. 21-24°C 5.75 9.95 15.0 3830 4165 221
H. bacteriophora 0.87
25-28°C 8.63 13.05 2150 55.60  59.90 36.4

) 21-24°C 247 5.90 8.40 28.55 27.75 14.6
S. bicornutum 0.87
25-28°C 5.35 9.0 14.90 45.85 46.0 24.2

Means 5.6 83 15.0 421 438 1.38
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Table 3. Probit analysis results and probit/log regression line of C. glandium larval mortality.

LCso LCgo 2 Regression line
Nematode Temprature — 3gmy (1s/mi) R (y=bx+a)
. 21-24°C 9799 1331 0.9306 Y =0.41x + 3.16
H. bacteriophora
25-28°C 5232 1037 0.9357 Y =0.50x + 2.95
! 21-24°C 67758 5481 0.9148 Y = 0.39x + 2.56
S bicornutum
25-28°C 46402 4062 0.8689 Y =0.37x + 2.68
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Fig. 1. Comparison of live C. glandiumlarva (lower) with dead one (upper) exposed to H.
bacteriophora.

alarl; o8 sl 0L 5 350 glag,Y slas Gy s hale o K O S5 s
dﬂjf)h:'-(Rz)M&ﬁﬁ.)ﬂ))ﬁ-}h)}yﬂﬁj&fj@w}wéj‘adwjé-:iﬂ
S 5 4 YO-YAC 5 YV-YE°C slales ;s H. bacteriophora g4 55 55 e 5 S 0 L clale

'/Q\i/\bfb.» g,.gjsméjﬁ J.“.;LE.aSblcornutum stjg BEIS) '/QVOVJ ~/‘\Y’~'\L,J.,lj.,



L;}Ja)}ﬂfiwdujjyuiﬂsbw)fQ.)&AJJJ@ oi

M@W&\;\bub‘ﬁﬁﬂjffu\ﬂ S2 522 .,Uj) Jﬁ}ﬁés.b.)j; '//\-\/\(’\)
(T USS) b e
Gawls 93 5> ol 4_:‘5; 93 .12...0)3 LA))YJ:.AJ ;fj.a O‘J-ud C)‘J....a_? s

RGO P AP QL.:._: Y J&J BL alises le.hg:*]als‘« L; 9 C)}LLZA JL&J

70 7
Hb25: H. bacteriophora at 25-28°C
Hb21: H. bacteriophora at 21-24°C
Sb25: S. bicornutum at 25-28°C
Sb21: S. bicornutum at 21-24°C

60 7

50 7

40 7

30 7

% Mortality

20 7

10 1

150 250 500 1000 2000

Concentration(l13/ml)

)b)ﬁb@k)&)‘?oﬁ dajb)}ﬁvp_d.;&wdu})‘yﬂﬁjgf d‘)?‘ Y Jg‘&
.S Bicornutum s H. bacteriophora (¢laile alizes slaclals

Fig. 2. Effect of different nematode concentrations of H. bacteriophora and S bicornutum,
and temperatures on the mortatlity rate of fifth instar larvae of C. glandium.
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Fig. 3. Probit of mortality rate variation of C. glandium larvae exposed to different
concentrations of H. bacteriophora and S bicornutum (A) at 21-24°C and (B) at 25-

28°C.
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Choristoneura rosaceana (Harris) (Lep.: Tortricidae)
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