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phenology

Ferit KOCAGINAR', Ugur KEZIK2, Mahmut EROGLU?

'Kahramanmaras Sitcii imam Universitesi, Orman Fakdiltesi, Silvikiltir Anabilim Dali, K.maras.

2Karadeniz Teknik Universitesi, Orman Fakaiiltesi, Toprak iimi ve Ekolojisi Anabilim Dali, Trabzon.

3Karadeniz Teknik Universitesi, Orman Fakiiltesi, Orman Entomolojisi ve Koruma Anabilim Dali, Trabzon. kezik@
ktu.edu.tr

Larval Development and Behavior of Oak Leaf Roller Depending on Brant’s Oak Phenology

Abstract

Oak leaf roller, Tortrix viridana L. (Lepidoptera: Tortricidae), especially in Central Europe, Turkey, Russia, Iran,
and Azerbaijan is an important pest species of oaks. The larvae of this species cause oak trees to be leafless
completely during pandemic periods. This situation does not kill the high regeneration capable of oaks but puts
a significant effect on the health of the trees. The damaged trees are more susceptible to secondary pests and
diseases.

This study is performed in pure Brant's oak Quercus branthii L. degraded coppice stand in the vicinity of Sultan
village and affiliated to the Mardin Central in South — East of Turkey which is in the boundaries of Mardin City
Mazidagi Forestry Operation Directorate

It was investigated that life cycle of Oak leaf roller, has invariably generation per a year in its all habitat and larval
host plants is limited to the oak genus, depending on the live oak phenology. The larval of oak leaf roller passes
the the winter in the egg period, in oak buds burst in the last days of March, start feeding from the date of out of
the eggs, when they become mature larva, pupa and adult in the period until June too, development steps of oak
leaves and developmental stages of the insect larvae have been evaluated together and feeding and hiding their
original behavior in larval stage were also investigated. This findings, at the same time, are the first record in oak
leaf roller research area and Brant’s oak at our country.

Key words: Tortrix viridana, Quercus branthii, plant-insect phenology

Introduction

The green oak leaf roller, Tortrix viridana L. (Lepidoptera:
Tortricidae), is a serious forest pest species on oaks in
many European countries, European part of Russia,
Turkey, Iran, Azerbaijan, Kazakhstan, and North Africa,
though it prefers conditions that occur in the steppe and
forest-steppe zones. T. viridana is an oligophagous
insect, which is limited to larval host plants in the genus
Quercus (Gasow, 1925; Hunter, 1990; Du Merle, 1999).

During mass outbreaks the larvae of this moth can
cause complete defoliation (Gasow, 1925; Rubtsov
and Utkina, 2003). Since oaks have a high ability to
recover, trees are not actually killed, but still there are
serious effects on the trees fitness. Defoliated trees are
more susceptible for secondary pests and pathogens.
As another consequence of defoliation, the wood
increment decelerates with economical consequences
for the tree stock in commercial forestry (Rubtsov and
Utkina, 2003; Baltensweiler et al., 2008).

The green oak leaf roller is one of the reason within
a disease and pest complex for the oak decline since
a century. The first important oak decline in Northern
Germany is referred fort he years from 1911 to 1920
when immediately after defoliation by T. viridana for
several years oaks were dying (Hartman and Blank,
1992; Schroeder and Degan, 2008). The last two
outbreaks of the green oak leaf roller in Germany and
several further parts of Europe happened in the years
1995 until 1997 and 2003 until 2005 (Schroeder and
Degan, 2008).

The abundance of T. viridana is subject to fluctuations
in the population size that are typical for herbivorous
insects; periods of small population sizes alternate
with periods of high population sizes (Horstmann,
1984, Hunter et al., 1997 and Johnson et al., 2006). In
addition, its appearance is influenced by the phenology
of oaks. The first instar larvae need newly opened buds
for successful development (Hunter, 1990) and the
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later immature stages depend on the growth rate of the
leaves of the host plant for successful development
(Ivashov et al., 2002). For T. viridana, ecophysiological
and genetic adaptations to phenologically different
hosts within the genus Quercus have been shown (Du
Merle, 1999).

This research carried out in degraded pure Brant’s oak
coppice in Mazidagi forest management units within
the boundaries of the around the Sultankoy village in
which Mardin Province called arid and semi-arid region
in south-eastern Turkey. The yearly life cycle of the
green oak leaf roller was investigated depending on the
Brant’s oak phenology in this region.

Material and Method

This study is performed in pure Brant's oak Quercus
branthiiL. degraded coppice stand in the vicinity of Sultan
village and affiliated to the Mardin Central in South —
East of Turkey which is in the boundaries of Mardin City
Mazidag Forestry Operation Directorate that is a part
of arid and semi arid regions according to Ering (1965)
rainfall effectiveness map. Under same ecological
conditions a thinning was made proportionately in this
stand and eco — phonological observations were made
in non thinned areas. This stand is 25 — 30 years old
and it has not developed much because of human and
animal oppression.

Brant's oak Quercus branthii L. stand which spreads
in the region and is subject to our study is visited for
ecological and phonological observation during most
active growth and development periods (Predominantly
March — April — May months) and depending upon
phenology of oaks developmental stages of insect were
observed and photographed. (Kezik, 2011).

This study is performed as a whole between March —
October months which covering every leaf development
stages of Brant’s oak depend upon its eco — phenology
starting from budding. During the term starting from last
days of March until June covering T. viridana larvae
which had spent the winter in egg period hatch and
started to feed and became respectively ripe larva,
pupa and mature, oak leaf development stages and
larvae development stages are evaluated together.
Feeding and leaf consuming processes in every stage
starting from first days from hatching until they become
mature larvae and specific feeding and hiding behaviors
in each larvae stages have been examined.

Results

Vegetation period in the study field was observed as
230 days generally. Vegetation period started on the
date of March 20 the date water carryover to the oak
units started. In the last days of October leaves of the
units in study field started to go yellow and in the first
week of November leaf shedding started. Vegetation
period was finished at the date of November 5 the

date all leaves went yellow and shed and physiological
activity became minimum. Vegetation period started
3 — 5 days early in the thinned and pruned fields and
vegetation period finished one week later in non thinned
field. (Kezik, 2011).

While eco — phonological observations were still going
on in the study field, a biotic bite was discovered on fully
budded buds 10 days after vegetation had started but
any kind of pest was not seen. On the date of April 3,
2010 after dark field was visited and observed by using
flashlights. During this time, 5 — 7 mm sized, brown, oak
leaf roller (Totrix viridana L.) young larvae which they
were identified later were discovered. It was observed
that these young larvae made holes in fresh buds and
fed from inside. It was observed that in the presence of
danger these young larvae avoid this threat by leaning
out of the offshoots that the buds are in with a very thin
silky thread. Young larvae which made holes in fresh
buds and started to feed from inside continued to feed
by rolling or simply folding the leaves.

The oak leaf roller is undergoes one generation each
year. Eggs from this moth are laid on twig t/ps and buds
of oak trees during May. Eggs remain on the buds or
twigs for about ten months and begin to hatch in mid-
March. In the spring, the newly hatched larvae bore into
fresh buds and start eating these from inside. The young
larvae feed on the buds as they unfold and damage the
tender shoots. The young caterpillars feed on tender
new leaf growth until late April. The developing larvae
feed in rolled-up or folded leaves, and then can be
found within the crowns of attacked trees. The infested
leaves are then joined together by the silk the larvae
spin. The leaves are damaged near the mid-vein and on
the extended leaves, and the larvae also eat the outer
margins. Trees heavily infested are usually defoliated
by mid April to mid May, at which time the fully grown
caterpillars form the pupa stage on twig t/ps, in bark
crevices.

The young larvae spin some loose webbing round the
expanding leaves and they feed by skeletonizing or
chewing the leaf margins. As the larvae mature, they are
able to roll the leaves into cylinders kept together with
silken threads. They characteristically roll up the leaf
margin until the tip half of an affected leaf is rolled up.
When disturbed, the larvae may rapidly wiggle out the
other end of the rolled leaf and drop down on a strand of
silk. Caterpillars that roll foliage around themselves as
they feed, creating shelter from predators such as birds.
The larvae pupate within the rolled leaf and the brown
pupal case is firmly attached with silk. After 10 to 15
days, the adult moths emerge. Adults usually hide on
the undersides of leaves during the day but readily fly if
the branch is disturbed. They are strongly attracted to
lights at night. After mating, the females lay their egg
mass within a couple of days of emergence. The eggs
are laid two by two and don’ hatch until March next year.
The rest of the year is spent in the egg stage since only
one generation per year occurs.
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Third stage caterpillars with disorderly black spotted
on top are in grayish green or green color. The head
which was brownish black at first then becomes black.
In this stage caterpillars are relatively small. They reach
a size of approximately 12 mm. Larvae feed heartily
and grow rapidly. In the last stage mature larva uses the
leaf it rolled as a shelter and keeps feeding on adjoining
leaves. When it senses a danger it crawls back into
the rolled leaf that it uses as a shelter at a great pace.
First pupas were observed on the second half of May.
Mature larva have became a pupa in such a manner
that it overflow from rolled leaf. First adult moths were
seen approximately two — three weeks later.

Vegetation period and the Tortrix viridana growth

In the summer oak leaf roller spawns near a leaf bud
on a tree trunk or branch. Mostly it spawns on upper
parts of the tree. Double lined nits hatch in the next
year’s May. Larvae, newly hatched at the end of March
complete their development by continuously feeding
in the first 1/5 term of vegetation period which the oak
leaves are still fresh. Sometimes fully grown caterpillars
change trees. But these changes are limited with oaks.
Sometimes oak leaf roller may come in sight with a
tremendous rate and made all trees they infested
become leafless.

Development stages of Tortrix virdana depend upon vegetation period in the study field are shown below.

(Figure 1, 2, 3, 4).
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20 March 2010

25 March 2010

Figure 1. In the study field on March 20 water carried over to the plants and they started to bud out.

01 April 2010

03 April 2010

Figure 2. In the spring (April 3, 2010), the young larvae bore into fresh buds and start eating these from
inside. The young larvae of which hatch and consume the opening buds before moving on to the fresh leaves
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30 April 2010

5 May 2010

Figure 3. Third stage Tortrix viridana larva and leaf rolling

By mid- to late April, the larvae have re ached 3/4 to
one inch in length and are still yellow-green with black
head capsules (Figure 3). The oblique banded leaf
roller larvae are entirely green except for a black head
and small, hard plate just behind the head. The larvae
have an enormous appetite and grow very quickly. As
the larva matures, its head turns dark brown, and the
plate becomes olive green (Figure 4).

15 May 2010

Third stage caterpillars with disorderly black spotted
on top are in grayish green or green color. In this
stage caterpillars are relatively small. Larvae feed
heartily and grow rapidly.

19V viay cv 1V

Figure 4. Last stage of pest development
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In the last stage mature larva uses the leaf it rolled as a
shelter and keeps feeding on adjoining leaves. When it
senses a danger it crawls back into the rolled leaf that it
uses as a shelter at a great pace.

Except adult moth head, oak leaf roller can be
recognized easily with its bright green color. Head,
antennas and legs are yellowish brown and rear wings
are in grayish brown color. Wing span is variable and it
may be between 16 and 24 mm.

Discussion and Conclusion

Tortrix viridana has a constant one year life cycle in
west Pala arctic region. Flight of adult moths is in the
beginning of summer starting from June until July. They
spawn on peal of leaf bud in double lines ant they hatch
in next year’s spring. Larvae enter in budding buds and
develop rapidly in the period that leaves are fresh.

Coming into sight of oak leaf roller is affected by
phenology of oaks. First stage larvae need newly budded
buds for a successful development. (Hunter, 1990) and
in subsequent larval stages successful development is
depend upon leaf generating rate of host plant. (lvashov
et al., 2002). In the species Quercus, T. viridana adapt
phenologically different hosts in eco physiological and
genetic manners. (Du Merle, 1999).

Population dynamic of T. viridana is similar to life cycles
of several temperate zone pests which they were
accentuated for a great deal. (Berryman, 1996). Their
infestations occur in every 6 — 7 years with a periodic
subsequence. (Horstmann, 1984). Their catastrophic
infestations have been recorded successfully in
Germany and Austria. (Schréder and Scholz, 2005).

T. viridana larval hosts are limited with an oligophagous
Quercus species insect. (Gasow, 1925; Hunter, 1990;
Du Merle, 1999). Concerning the oaks, quality of
trees as food source differs. Continuing observations
of Schroder and Degen (2008) show that english oak
Quercus robur L. suffer much more than durmast oak
Quercus petraea (Mattuschka) Liebl.

These plant quality differences which are related to
secondary plant metabolites are not just limited with
different kinds of oaks but they may occur the same
kind. This situation may affect herbivorous population
dynamic as much as it can. (Larsson et al., 2000;
Helms and Hunter, 2005). For example, an oak’s
budding time determines the sensitivity for T. viridana
larvae. Coincidence of budding and larval feeding
onset has been recorded in a lot of studies like this
one (Gasow, 1925; Thalenhorst, 1951; Schiutte, 1957;
Schwerdtfeger, 1971) and they have been related to
loop population dynamic. (Hunter, 1992; Du Merle,
1999; Ivashov et al., 2002). There are some opinions
advocating that late blossomed oaks show less
sensitivity than early blossomed oaks.

Usually adverse concurrence with plant phenology
has a more important effect on the dynamics of forest
Lepidoptera especially on species with limited action.
(Forkner et al., 2008). Advancing climate change breaks
the coincidence of larval feeding and budding time and
because of this it affects quantity and volume of forest
pests’ infestation. (Logan et al., 2003; Karolewski et
al., 2007; Forkner et al., 2008). Lack of knowledge
like being unable to comprehend the parameters
representing infestation development completely shows
that predicting future infestation occurrences times and
their regional dynamics can be much more difficult.
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Calisma verilerinin alindig1 bozuk Q. branthii L. baltahgi
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Mese tlrlerinin 6nemli zararlisi olan Tortrix viridana’ nin diinyadaki yayilisi.
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turudur. Salgin donemlerinde bu turin larvalari mese agaclarini tamamen
yapraksiz birakabilmektedir. Bu durum Yuksek yenilenme glclne sahip
meseleri 6ldirmese de, agaclarin sagligini 6nemli derecede etkilemektedir.
Zarar goren agaclar ikincil hastaliklara karsi daha duyarl olmaktadir. Yaprak

kaybi, ayni zamanda artimda azalamaya ve ekonomik kayiplara neden
olmaktadir (Rubtsov ve utkina,2003).
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* Kuzeybati Almanya’da 1920 yilindaki salgin sirasinda, bolgede

en az 725 ha mese ormanini yapraksiz hale getirdigi gézlenmistir
(Gasow, 1925).

* Avrupada’ki mese populasyonu donemsel olarak bu zararlinin
salginina maruz kalmaktadir ki 1995-1997 ile 2003-2005 vyillari
arasinda buyuk salginlar oldugu kaydedilmistir artmann ve iank, 1992). 6



* Yesil mese yaprak bukutctsinin herhangi bir alandaki varligi
meselerin fenolojisi tarafindan etkilenmektedir. Birinci evre

larvalarin, basarili bir gelisimi icin yeni acilmis tomurcuklara
ihtiyaci vardir.
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Mayis 15

Daha sonraki larval evrelerdeki basarili gelisimi de bitkinin
yaprak gelistirme oranina bagli degismektedir.
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Giris
Tortrix viridana’nin yasam dongiusii

* Ucgma zamani Haziran ayina rastlar. Yumurtalarini kural olarak ikiser
ikiser surgunlere, yapraklara, dal koltuklarina ve dal catallarina koyar ve
bunlari macuna benzer bir madde ile yapistirir. Bir disi ortalama 60 adet
yumurta birakir. Kisi yumurta doneminde gecirir.

* Nisan baslarinda veya ortalarinda yumurtadan ¢cikmaya baslayan tirtillar
ilk olarak tomurcuklara giderler. Pupa, Mayis ve Haziranda birbirine
orulmus vyapraklarin icinde ve bazen de kabuk catlaklari arasinda
meydana gelir. Generasyon bir yilliktir .

Jan Fey LETS Apr hf Jun Jul Al Sen Ot I Dt

Egys ]
Laniae
Pupae

Adults
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Materyal ve Metot
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Avlar

Calisma alaninin Walter iklim diyagrami (2010 yili)

Bolgenin iklimi, Akdeniz iklimi ile karasal iklim etkisi altinda
bulunmaktadir. 11



Materyal ve Metot

Ouercus branthii L. (Iran Palamut Mesesi) Genel Ozellikleri (Ansin, 1993)

ECSRNTIEST

: : e : Yavilig
Familyasi Habitat Morfol ojik Ozellikl er Alanlar
6—10 metre boylarmnda, olgun bireylerin | Kuzey Suriye,
tepesi dagmik ve genig, vapraklar ters | Irak, fran,
Genel olarak | yumurtamsi1 oval eliptik, u¢ kismi sivri, | Kaftkasvya,
Fageceae kurak-yarikurak deri gibi  sert waprallarm kenarlarnn | Hatay, Elazig
alanlar coSunlukla digli, bu diglerin uclar1 igne | Harput, Bitlis,

gibi, meyve kizsa sapli, kalin ve sik titylii,
kadeh palamut meyvesinden daha kiigiik,
kadehin tist kismindaki pullar ince uzun
olup geriye kivrilmaisgtir.

Malatya,
Giineydodu
Anadolu
Bélgesi.




Materyal ve Metot

Bilge Miidiirliigii Elazig Orman Bolge Mudurligi

Isletme Miidiirliigii Diyarbakir Orman Isletme Miudurligi

Isletme sefligi Mazidag Orman Igletme Sefligi

Serisi Mazidag: Serisi

Bilme No 143

Alam (ha) 55

Egim %24-35

Bakisi Kuzeydogu

Ortalama Yiikselti (m) 1050

Toprak 818, Cok tash, Agir biinyeli
Ongtqan Ongtgnmn

Cografi Konumu 37525'43" -37°25'52" Kuzey enlemlerle

40938'00" - 40938'09" Dogu boylamlari arasinda

Mescere 25-30 yaslarinda olup, insan ve hayvan baskisindan dolayi fazla gelisim gésterememistir.

Kontrol

P B

ince tepe



Devam eden tez gaI|§ma5|hda ayni ekolojik kosullar altinda belirli oranlarda
seyreltme uygulanmistir.  Seyreltme vyapilmis ve yapilmamis alanlarda

eko-fenolojik gozlemler yapilmistir. 14



Bulgular

|. DOnem Il. Donem I1l. DOnem

* Quercus branthii L. ‘nin fenolojik safhalari ile kisi yumurta halinde
geciren Tortrix viridana’nin larval  gelisimi, vejetasyon
periyodunun en aktif oldugu 3 donemde (Mart-Nisan-Mayis) ele
alinmistir.

T. viridana’nin yaprak tuketim sekilleri ile her bir larva evresinde
sergiledikleri 6zgun beslenme ve gizlenme davranislari da
incelenmistir. 15



|. DOnem

Bulgular

Vejetasyon suresi, mese bireylerine su ylrimeye basladigi 20 Mart tarihi
itibariyle baslamistir.

Calisma alaninda vejetasyon siresi genel itibariyle 230 glin olarak gézlenmistir.
Ekim ayi sonunda calisma alaninda bulunan bireylerin yapraklari sararmis,

Kasim ayinin ilk haftasi icerisinde yapraklar dokidlmeye baslamistir (kezik,2011).
16



|. Donem

Seyreltme ve budama yapilmis alanlardaki bireylerde vejetasyon periyodu
yaklasik 3-5 glin 6nce baslamis ve seyreltme yapilmayan alanda da vejetasyon
periyodu yaklasik 1 hafta daha ge¢ kapanmistir (Kezik, 2011).

17



Bulgular

Nisan 3

l[l. DOnem

Calisma alaninda eko-fenolojik goézlemler sirasinda, vejetasyon periyodunun
baslamasindan 10 giin sonra tamamen patlamis tomurcuklarda biyotik bir
venik tespit edilmis, ancak herhangi bir zararli gézlenememistir. Daha sonra
3 Nisan 2010 tarihinde hava karardiktan sonra alana gidilmis ve el feneri
yardimiyla gozlemlerde bulunulmustur.

18



— — 3
EEEEROTED

Bulgular

Nisan 3

ll. DOhem

e Bu zaman diliminde, kesin tur teshisi daha sonra yapilan yesil mese yaprak
blkilctst (Totrix viridana L.)’niin 5-7 mm boyunda, grimsi kahverengi genc larvalari
tespit edilmistir. Bu genc¢ larvalarin taze tomurcuklarda delik acarak i¢c tarafindan
beslendikleri gdzlenmistir. Bu larvalarin tehlike karsisinda ¢ok ince ipegimsi bir iplikten
tomurcuklarin  bulundugu slrgiunlerden asagi sarkarak tehlikeyi gecistirdikleri
gorulmuastar.



Ill. DBnem baslari

Genc larvalar yapragi bukerek veya basitce katlayarak beslenmeye devam
etmektedirler. Bu dénemde tirtillar grimsi yesil veya yesil renktedirler. Once
kahverengimsi olan bas, daha sonra siyaha donusir. Bu evrede tirtillar
nispeten kicuktur, 12 mm’ye kadar bir boya erisirler. Larvalar blytk bir istahla
beslenmekte ve cok cabuk gelismektedirler.

20



Bulgular

Mayis 15 Mayis 15

I1l. DOnhem ortalari

lll. Donemin ortalarinda, olgun larva rulo haline getirdigi yapragi
barinak olarak kullanarak bitisikteki yapraklardan beslenmektedir.
Herhangi bir tehlike sezdiginde cok buyuk bir hizla barinak olarak
kullandigi yaprak sarmalinin icine ¢cekilmektedir.

21
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I1l. DOnem sonlari
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Bulgular

Mayis ayinin ikinci yarisinda ilk pupalar gorilmustur. Olgun larva, icinde
bulundugu yaprak sarmalindan tasacak sekilde pupa olusturmustur. ilk ergin
glveler bu tarihten yaklasik 2-3 hafta sonra gorilmdistir. Yesil mese yaprak
bukUcilsl, ergin glve basin disinda parlak yesil renkli olmasi ile kolayca
taninir. Bas, antenler ve bacaklar sarimsi kahverengi, arka kanatlar grimsi
kahverengindedir. Kanat acikhigi fazlasiyla degiskendir ve 16 ile 24 mm

arasinda olabilmektedir. .


http://www.probertencyclopaedia.com/
http://www.schmetterling-raupe.de/

Bulgular

Mayis 10

Tum bunlara ek olarak, bukilmus yaprak icinde, ici bosaltiimis, 610
bir Tortrix viridana larvasi yaninda Diptera takimi Tachinideae

familyasina ait oldugu tahmin edilen cinsi ve tlri belirlenemeyen
bir parazitoid pupasi da bu calismada tespit edilmistir.

24



Tartisma ve sonug

*Tortrix viridana bati Palearktik bolgede
degismez bir vyillik hayat doéngustune sahiptir.
Ergin gluvelerin ucusu yaz basinda, Hazirandan
Temmuza kadardir.

*Yumurtalar yazin surgunlerin kabuguna ikiserli
konur ve gelecek ilkbaharda acilirlar. Larvalar
acilmakta olan tomurcuklarin icine girer ve
vapraklarin taze oldugu donemde hizla gelisir.

— — 3
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Tartisma ve sonug

*Yesil mese yaprak bukucisintn ortaya cikisi meselerin
fenolojisi tarafindan etkilenmektedir. Birinci evre larvalar
basarili bir gelisim icin yeni aciimis tomurcuklara ihtiyaci
vardir ve daha sonraki larval evrelerde basarili gelisim de
konukcu bitkinin yaprak gelistirme oranina baghdir.
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Tartisma ve sonug

*T. viridana’'nin populasyon dinamigi, uzerinde
fazlaca durulmus diger pek cok iliman kusak

orman zararlisinin yasam dongusune benzerdir
(Berryman, 1996).

*Salginlar1 periyodik bir ardillikta, her alti yedi
vilda bir meydana gelir (nostmann, 1982 Felaket
boyutundaki salginlari Almanya ve Avusturya’da
gOk Iyl kayded||m|§t|r (Schréder and Scholz, 2005).



Tartisma ve sonug

e T. viridana, larval konukculari Quercus cinsi ile
sinirli oligofag bir bocektir (sasow, 1525; Hunter, 1990; bu Merle, 1999).

Mese cinsi icinde konukcu bitki kaynagi olarak
agaclarin besin kalitesi degisiklik gostermektedir.
Schroder ve Degen (2008)'in devam eden
gozlemlerinde, sapli mese, Quercus robur L’un
sapsiz mese, Quercus petraea (Mattuschka)
Liebl'”den daha kuvvetli zarar gordlgu tespit
edilmistir.

— — 3



Tartisma ve sonug

* Bir mesenin tomurcuk patlatma zamani T. viridana

larvalari icin duyarhligi belirlemektedir. Tomurcuk
patlatma ile larval beslenme baslangici arasindaki
cakisma bunun gibi pek c¢ok arastirmada
kayd edilm i§ti I" (Gasow, 1925; Thalenhorst, 1951; Schiutte, 1957; Schwerdtfeger, 1971) VE
donglult poplasyon dinamigi ile iliskilendirilmistir wune

1992; Du Merle, 1999; Ivashov et al., 2002) .

Gec ciceklenen mese agaclarinin, erken ciceklenen
mese agaclarindan daha az duyarlilik gosterdikleri
konusunda bazi gorusler mevcuttur.
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Tartisma ve sonug

*Genellikle bitki fenolojisi ile ters es zamanlilik,
orman Lepidopteralarinin, 6zellikle sinirh harekete
sahip turlerin dinamigi Uzerinde daha buyluk bir
etkiye sahip oldugu bildirilmektedir (forkner et at., 2008).

* llerleyen dénemde yasanacak olasi iklim degisikligi
sonucunda, larval beslenme ile tomurcuk patlatma
zamani arasindaki cakisma, orman zararhlarinin
salgin sayisini ve siddetini etkileyebilecektir (woganetal,

2003; Karolewski et al., 2007; Forkner et al., 2008).



Tartisma ve sonug

*Salgin gelisimini temsil eden parametrelerin
hentiz tam olarak anlasilamamasi gibi bilgi
noksanliklari, gelecek salginlarin meydana gelme
zamanlarinin ve alansal dinamiklerinin tahmin
edebilmesini guclestirebilmektedir.

* Yarutulecek fenolojik gozlem sonuclari, kistan
cikan larvalarin bu duyarli evrelerinde daha fazla
desteklenip  desteklenmedikleri  konusunda
onemli ipuclari verebilecektir.
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