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The chemical tests were carried out against Parthenolecanium rufulum Ckll.
(Hom.. Coccidae) which is a hazelnut pest, in Maçka county, Trabzon in 1981 and
1982. Spor suspension of Verticillium lecanH (Zirnrn.) which is natural enerny of
the pest was used at the rates of 1X 10· spores/rnl., 1 X ıo' spores/rnl. as a ch.araeter
in the tests.

The result showed that V. leeanti suspension at 1 X 10· spores/rnl, gave 47.28 %
and 62.3 % effectiverıess in 1981; and at 1X lO' sporesimI. gave 67.4 % effectiveness
in 1982agajnst the first stage larvae of the pest.

it is concluded that V. leeanti could be easily produced un.d~.r Iaboratorv
conditions at any time.

Introduction

V. lecanii has been known as natural enemy of various insects. The studies
carried out in the past revealed that this fungus has an effect on P. carni and
P. rufulum which are hazelnut pests as well as on Pulvinaria [loccijera Westw­
which is one of the tea pest in the Eastern Black Sea Region of Turkey. The
preliminary studies have been mitiated on this subject based on the results
obtained from the previous studies.

This fungus has been extensively studied by many researcher in var.ous
countries.

Hall (1975, 1976) recorded that V. lecanii suspension gave good control of
aphids causing damage to the plants in glasshouse, Samsinakova and Kalalova
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(1976) stated that the production of thls fungus İn the Iaboratory was possible
within 4 weeks, Barson (1977) found that V. lecanH suspens .on at 4.4x 10'
spores/ml, gaye effective control of Scolytus scolytus F. at 5-30°C tempera­
tures and 100 % relative humidity. Sanıharam et al. (1979) noted that
V. lecanii that has been known to be effect.ve against Homoptera, Coleopteıa

and Lepidoptera killed Honesepilachna oioiniıoctopımctoza F. (CoI.: Cocci­
nellidae) causng damage to tomatoes and egg-plants in India 3 days arter the
applicatiorı. Easwaramoorthy et al. (1979) recorded that V. lecanii together
with fenthion gaye 93.7% effectiveness against Cossus viridis Green that
causes damage to coffee plants 14 days af ter the application, while V. lecanii
alone 28.4% effectiveness against the same pest. It is recorded by Miczulski
(1979) that V. lecanii is a parasite of Lema gaUaeciana Hayden. Murakoshi
(1979) stated that V. lecanii isolated from Bombyx mori L. pupae had a fatal
effect on the larvae. Ekbom (1979) recorded that the fungi namely V. tecanii
and Aschersonui spp. were used in the biological control of Trialeurodes
oaporariorum. Westw. in the glasshouse. Galani (1980) noted that the eff'icacy
of V. lecanii preparations increased when Mg, Fe and K ions were added to
the preparations, Hall et Latge (1980) stated that the blastospores production
of V. lecanii exhibited no difference at temperatures ranging from l0 0e to
29.5°e. Hall (1980 a) indicated that hgh relative humidity was needed for
viability of V. lecanii conidia, Hall (1980 b) reported that the effect of V. leca­
nii suspension exhibited no difference in spor concentration.

In Turkey the first study on this subject has been carried out by Levendoğlu

(1956). The anthor reported that V. lecanii is so effective against P. floccifera
in R'ze province that the ehemical control of the pest is not necessary. Alay
(1965) found that the artificial inoculations of V. lecanii to P. ilocciiera failed
to provide effectwe control of the pest, Iren (1970) noted that V. lecanii had
an effect on P. comi in Tirebolu and Düzce counties to great extent.

This study has been undertaken to investigate the control possibilit.es of
P. ruiulum. by artificial spores suspension of V. lecanii.

Malerials 'and Methods

The studies were carried out in the hazelnut orehards that highly infested
with P. rufulumin Maçka county, Trabzon..

The experiment was set-up according to rarıdomized black design with
3 replications, 5 and 6 characters in 1981 and 1982 respectively. V. lecanii
spores suspension was 03 character in these trials.
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The treatments were made against first stage (mobile) larvae on 19
August in 1981 and 13 August 1982. A hazelnut bush was considered as a plot.
A row of untreated bushes was left between the plots,

Using knap-sack sprayer in 1981 and atomizer in 1982 the hazelnut bushes
were sprayed so that complete coverage was achieved. V. lecanii suspen­
sion at 1x 10' spores/ml, in 1981 and at 1x 107 spores/rnl. in 1932 was prepared
and sprayed to the marked branch of each bush in the even'ng at the same
day. Pinelen [ Nu film PeR> ı was used at 40cc./decare in 1981.

Arıother experiment was set-up according to the randomizedblock design
with 3 replications and 4 characters in 1981.

The countings were made on 10 September and 11 September 1982.

In 1981 the aliye and infeeted larvae on the upper side of the 25 Ieaves
taken from each plots at randem were counted and evaluations were made
according to kbbott formula.

In 1982 the aliye and infeeted larvae along the m'drib (1.5 cm. in width)
of 25 leaves taken from each plots were counted. Evaluations were made by
Abbott formula based on the rates of artif'icial and natural infeetions.

V. lecanii suspension usedin the experiment was prepared according to
the followirıg method: The spores of the fungus was grown in a medium com­
posed of 2.5 % glucose, 2.5 % starch, 2.0 % corn-steep liquor, 0.5 % NaCl,
2.0 % CaCoJ for 4-5 days (Samsinakova and Kalalova, 1976). At the end of
this pe-riod the spores obtained from the eulture were used for the production,
Sabouraud dextrose agar (SDA) medium was put into many more petri dishes
for production, These petri dishes were inoculated wiıth spores and incubated
at 2O-22°C for 4 days (Hall and Burges, 1979).

SDA medium was composed of 40 gr. dextrose, 10 gr. pepton, 18 gr. agar,
1 lt. distilled water (Stockdale, 1971).

After 4 days, the fungal material developed in the petri dishes was remo­
ved. This material was centrifuged for 15-20 minutes and water added. This
suspension was filtered through a cheese do-tb. The concentration of the ino­
culum was measured with a hemocytometer. The concentration of the sus­
pension was adjusted by adding water and spores.

Results and Discussion

The results obtained from the experiment are shown in Table ı. it could
be seen from the data that in 1981, V. lecanii suspension as a character gaye
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on average 47.28 % effectiveness against P. rufulum while it gaye 67.4 %
effeetiveness in 1982.

The results of trial in which lateral branches were sprayed in 1981, sho­
wed that V. lecanu suspension gaye on ayarage 62.3 % efficacy against the
pest.

i According to the evaluations based on both natural and artif'icial infecti­
ons by V. lecanii, the effectiveness was 81,66 %in 'lateral branches in 1981,
74,6 % and 75,9 % in the plots in 1981 and 1002 respectivelly,

The meteorological data recorded during the studies are shown in Table 2
and 3. it is evident from the data that the temperatures were favorable for
the development of the fungus (Hall, 1980; Hall and Ladge, 1980). But there
were no erıough relative humidity for development of the fungus in the ore­
hard, compared to the glasshouse.

Hall and Burges (1979) recorded that.cn the glasshouse at high relative
humidity V. leeanii gaye good control to the aphids. But in our trials V. tecanü
suspension gaye approximately 70 % effectiveness against P. ruiıüum, it
seems possibly due to the low relative humidzy level. . _

;'" Levendoğlu (1956) and İren (1970) stated that the natural infection rate
of the fungus was so high that no chernical control of against P. corni and
P. f!oeeifera was necassary. But in our op.nion, this high natural inf'ection
rate oceurs only under certain eonditions.

On the other hand, we are not agree with the Alay (1965) states that
V. leeanii were ineff'ective against P. [ioccijera. Because the rate of aliye
spores in the suspension and the time elapsed af ter the suspension has been
prepared was unknown,

vi it is concluded from the results that V. lecanii is so effective against
P. ruiıüuoı that the chernical cootrol of this pest is not necessary when­
V. leeanii suspension is applied to the pest,

it has alsobeen found that under laboratory eondit.ons this Iımgus could
be easi1y produced.

it was no important differenee between the plots sprayed and urısprayed

with Pinelen.
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Table ı. The results of the trials with VerticilHum leeanti against Parthenolecanium rululu.. H
in 1981 and 1932 in Maçka. Trabzon.
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Table 2. - Meteorologioal data beıween from 19 August to 10 September in 1981 in
Maçka, Trabzon.

10 21.9

*: max: 32.0°C, min: 14.0oC

172 ~' - i " .

•



2.7

1.5

1.6

0.4

0.8

9.1

2.4

2.1

Bainfall (mm.J

(7 am to 7 pm 24 hour)

81

72

87

86

84

83

79

87

82

85

74

17

'79

·79

13

83 .:

Mean d;ıily**

R.H. (%)

20.7

21.4

20.5

20.9

19.9

21.1

al.ı

21.2

19.8

19.5

17.1 .

15.8

19.4

19.2

, 20.1

Mean daily"
tempo (CO)

• min: 44

15

16

17.

13

14

.":t,;); 19.8

'2a 20••

'23' ıo.ı

'" .20"'

20

Days

:as

ıe

27

2!3

Tabla 3. - Meteorological data between from 13 July to 11 August in 1982 in
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Öze t

Verticillium lecanii (Zimm.) Vi'egaıs :He Parthenolecanlem rufulum
Ckll.'un mücadele ıimkanl,an ü2':eninde 'aıra,ştırmaı!:a,r

Bİr fındık zararlısı olan Parthenolecanium rufulum CklI. (Horn.: Coccidaala
karşı Maçka (Trabzon) ilçesinde 1981 ve 1982 yıllarında yapılan ilaç denemelerinde
bu zararImm doğal parazit! olan Vertlcllltum leeanti Zimm. mantarmm 1X10· ve

1 X107 spor/ml. 'lik süsparısiyonu karakter olarak kullanıldı.

1981 Yılmda 1 X ıo' spor/mL'lik mantar süspansiyonu Pinalen yapıştırıcısıyla

birlikte bir ilaç gibi değerlendirildiğ.rıde ortalama % 47.28 etkili olmuştur. Yan
dallarda yapıştırıcı kullanılm-adan yapılan deneme ise % 62.3 oranında bir tesir
göstermiştir. Aynı denemelerde enfeksiyon oranı üzerinden yapılan değerlendir­

meye göre etkiler, sırasıyla % 74.6 ve % 81.66 olmuştur.

1982 Yılında ise 1 X 107 spor/ml. 'lik V. lecanii süspansiyonu ile yapılan dene­
meden ortalama % 75,9 olmuştur. Değerlendirmelerde ölü bireyler dikkate alın­

mamıştır. Bu etkiler, zararlının zarar seviyes'ntn altına düşmesi için yeterlidir.

V. lecanii mantarının laboratuvarda istentlen zamanda ve miktarda kolay­
lıkla üretimi sağlanmıştır.

Pinalen yapıştrrıcısıyla ilaçlanan ve ilaçlanmayan parseller arasında etki yö­
nünden b'if farklılık tesbit edilememiştir.
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