UDC 502.5 (045)

DISTRIBUTION FEATURES OF LEAFMINER MOTH ON BOLLE'S POPLAR
POPULUS PYRAMIDALIS BORKH IN KIEV CITY
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The paper shows the results of monitoring studiésleafminer moth
distribution on poplar trees in Kiev in 2012-2013ophic preferences of leafminer
moth are determined depending on the damage degfrgmplar leaves. Trophic
polyphenism of leafminer moths is experimentallyfiomed. It was grounded the
possible explaining the emergence of leafminer matpoplar trees as transition of
widely distributed in Kiev horse-chestnut leafmineoth Cameraria ohridella on a
new host-plant — poplar tree as a result of invagparasitic mycobiota distribution

on the leaves of horse-chestnut trees, such asgrgwaildew Erysiphe flexuosa.
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horse chestnut, Aesculus, poplar tree, Populusdeoyvmildew, Erysiphe.

Introduction. Modern environmental conditions are characterizgd an
intensification of the distribution of invasive gpes on a global scale. The
appearance of atypical for urboecosystems specms ltave unpredictable
consequences, and the interaction of invasive speiti the new environment
complicates understanding of their distribution adevelopment of integrated
methods of their control.

In September 2012, in the Solomyanskyi districkgiv we for the first time
discovered a massive lesion of leaves of pyranpdalar treef?opulus pyramidalis
Borkh. (hereinafter referred to as — poplar) byfrreaer moth (Fig. 1), which was



morphologically similar to horse-chestnut leafmineoth Cameraria ohridella
Deschka & Dimic, 1086 (Fig. 2).

Fig. 1. Poplar leaves damaged by leafminer moth (Bember 2012)

Fig. 2. The appearance of adult stage leafminer miot(x25)

Caterpillars of leafminer moth feed on the saplahpepidermal cells first, and

then — leaf parenchyma, forming in them typicafdayn and color mines — a hollows



filled with their excrement. In the mid or late soer leaves with lack of chlorophyll
dry up and then fall [1].

We found last year’s fallen leaves of poplar wiigns of a lesion by leafminer
moth on the ground under the trees in lesion fo8as2011 can be considered the
year of lesion beginning of poplar trees by leainimoth in Kiev.

It should be mentioned that the center of distrdyutof moth in the alley of
poplar trees located near the horse chestwestulus hippocastanuim (hereinafter
referred to as — horse chestnut) plantations wgh kevel of total leaf surface lesion
by horse chestnut leafminer moth. ohridella and pathogenic mycobiota, in
particular powdery mildeviErysiphe flexuosgPeck) U. Braun & S. Takam., 2000.
There was 80-100 % of the leaf surface lesion loyibifactors and some chestnut
trees were already dead.

Our following research was focused on the confiromabf the hypothesis of a
transition of horse chestnut trees leafminer nitlohridellaon the new host-plant —
poplar tree as a result of competition for spacetie existence with pathogenic
mycobiota of horse chestnut trees. For this it m&sessary to confirm that the horse
chestnut and poplar leafminer moth is one speEi@sconfirmation of the herbivore
of poplar trees species we provided the comparatimghobiological and ecological
characteristics of founded leafminer moth.

Materials and methods of researchThe research of phytosanitary condition of
trees was carried out in Solomyansky district oldyom May to October 2012 and
2013. During the observations we examined leavepopilar and chestnut trees,
identifying the signs of leaf lesion by pathogefungi and leafminer moth with
determining their character and dynamics.

Photos in nature were made by A.V. Drazhnikova. fghetomicrography were
made on a light microscopdttikmen-1" and defectoscopelllb-3 by V.G. Lazariev
and A.V. Drazhnikova in the laboratory of the Bdtaology Department of National
Aviation University.

Genitalia preparations of leafminer moth imagoesewaade by the method [2]

from freshly killed insects without pretreatment.



Results and discussionThe degree of poplar leaves lesion by leafminerhmot
reached 90-100 % in early June (Fig. 3), it is fimsgo argue about an abnormal

outbreak of poplar pest insect number.

Fig. 3. Outbreak of leafminer moth on the poplar laves (June 2013)

Damaged leaves of poplar quickly dried out and hetgafall off the end of
June. The end of August there was a complete défmii of poplar trees along
Vidradnyi avenue (Fig. 4), while unaffected by mqgibplar trees in Kiev were
foliated until November.

At the end of the vegetation season 2013 |leafnmrah distributed to all poplar
tree in diameter of 2 km from the lesion focus atdBnyansky district of Kyiv.

Some features of trophic preferences of leafminethnwere identified. The
first generation of moth in May and June damagedds only of poplar trees. The
second generation in June and July, in the absehsefficient space to lay their

eggs on the leaves of poplar trees, began setthegtnut leaves that grew near.
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Fig. 4. Defoliation of poplar trees along Vidradnyiavenue of Kyiv city in
August 2013

Moth imagoes with lighter color of wings accumutaten chestnut bole and leaves
(Fig. 5). Also it is noticed attention the fact thiae lesion degree of chestnut tree
leaves, that were near the poplar trees, by hotsestout leafminer moth
C. ohridellaat that time was minimal and was determined td 34 of the leaf
surface, that is also evident from Fig. 5.

Third and fourth generations of moth in the lediocus began settling on leaves
of single in this green area balsam pofapulus balsamifergdFig. 6). The main
feature of the balsam poplar leaves lesion wasthigaimines were only on the lower
leaf surface, whereas lesions of pyramidal poawvés were characterized by the
presence of mines as the lower and the upper &srfaicthe leaves, while primary

lesions were focused at the lower plate leaves.



Fig. 5. Imagos on bole and leaves of horse-chestritge

Trophic features of leafminer moth during the oe#tlkr observed in Kiev in

2013 are summarized in the table 1.

Table 1
Trophic features of leafminer moth during the oa#k observed in Kiev in 2013
Moth generation Period of year Trophic base
I May-June P. pyramidalis
I June-July P. Pyramidalis,
A. hippocastanum
P. pyramidalis,
111 July-August | A. hippocastanumn,
P. balsamifera
P. pyramidalis,
AV August-SeptemberA. hippocastanum,

P. balsamifera




Fig. 6. Lesion of balsam poplar leaves by leafminenoth

The localizations of moth imagoes on bole of limees that grew nearby were
identified, but signs of lime leaves lesion wer¢ identified in the future.

To confirm the trophic relations between leafmimeoth, that damages the
leaves of poplar trees in Kyiv, with horse chessnwe conducted an experiment.
We artificially infected leaves of horse chestrgets with moth collected from
the affected poplar trees. For this one-two-year lobrse chestnut plants were
transplanted into pots and placed in a glass agomanvith wrapped top by
cheesecloth and plastic film to create an isolatedditions. Watering of horse
chestnut plants conducted through pipettes andstubat did not disturb the
isolation (Fig. 7).
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Fig. 7. One-year old horse-chestnut trees were plag in a glass aquarium for
creation of isolated conditions with possibility ofwatering through tubes

Inside the aquarium with pots we released imagddesaiminer moth with a
distinctive bright color of the wings collected fincdamaged poplar trees. After three
days the formation of mines on the upper surfadeoo$e chestnut leaves have been
seen (Fig. 8).

Further our observations were focused only on hohsstnuts with developed
mines (Fig. 9-11).



Fig. 8. Formation of mines on the leaves of chesthim 3-rd day after insects
introduction

Fig. 9. Formation of mines on the leaves of chesthi®-th day



Fig. 11. Leafminer moth pupa cases on the leavesdaifestnut (20-th day)



Fig. 12. Change of imago wings color

When observing the leafminer moth imagoes, whichabeto emerge from
mines in 20th day after the beginning of the mif@snation, immediately our
attention was attracted to change of wings colordafighter imagoes (Fig. 12)
compared with the wings color of the parent indinat$ (Fig. 2), which were released
in the aquarium for the infection of horse chesplants. All eight emerged imagoes
were with the same wings color, which was identtocathe typical wings color of
horse chestnut leafminer math ohridella

Thus, the question is put about the nature of tenpmenon of changes the
wings color of the moth. We are inclined to thiddoat the possibility of explaining
this phenomenon as adaptive resource or trophigppehism of leafminer moth.
Possibly the moth, that damages the horse cheatrtlipoplar trees in Kiev, is the
same species, but with a different imago wings rcadocording to trophic
preferences. Also, the imagoes wings color matt¢hescolor of poplar or horse
chestnut trees bark correspondingly.

To confirm the belonging of leafminer moth that @dayes the horse chestnut and
poplar trees in Kyiv to the same species, we hagpgred genitalia preparations of
imagoes. Comparing Fig. 13 and Fig. 14, it canrgaed the genitalia morphological
similarities of horse chestnut leafminer mdh ohridella and leafminer moth that

damages the leaves of poplar trees in Kiev.



a
Fig. 13. The structure of the femaled) and male p) genitalia of leafminer moth

that damages the poplar tree in Kiev (x400)

Fig. 14. The structure of the female (A) and maleR) genitalia of C. ohridella[3]

Mechanical damage of poplar leaves, as a resukadminer moth outbreak,
creates additional conditions for the spreadinghef pathogen mycobiota on poplar
trees. Therefore, in the coming years in Kiev, e predict progressive lesion of
poplar trees leaves by powdery mildew, as it happenwv with horse chestnut trees.

By this time the origin of leafminer moth that dayea the leaves of poplar trees
in Kiev remains unknown. One theory is the intradhrc of its egg by birds.
However, obtained data point to its trophic relasiowith horse chestnuts and
possible relation with horse chestnut leafminerhm®t ohridella prevailing in Kiev
during the last 10 years.



Our previous study [4, 5] devoted to charactesst€ the mycobiota of urban
horse chestnut plantations indicates the antagorsstaracter of the relationship
“leafminer moth — pathogenic mycobiota”. Therefome can suppose that the
outbreak of leafminer moth on poplar trees in Kisvthe result of competitive
exclusion of horse chestnut leafminer m@&h ohridella from ecological niche of
horse chestnut tree by pathogenic mycobiota, péatly by powdery mildew
E. flexuosa This hypothesis is confirmed by research of s@enfrom Finland [6],
who observed the interaction of invasive powderidew Erysiphe alphitoidesand
insects community on odRuercus robur It was found that powdery mildew of oak
influences the insect choice of food base, thusging the distribution of specialized
pests at two spatial scales (on tree and betwees)trThe presence of an invasive
mildew on host trees decreases both herbivore nuarzeherbivore species number
on host plants.

In this case, there may be unobserved direct sffeetween the mildew and
insects, or the mildew may be able to manipulatt Hefenses to its advantage. As a
result, there are still several potential unexmommechanisms describing the

interactions between invasive microbes, insectspdaats [7].

CONCLUSIONS

Conducted researches suggest that the beginningheofleafminer moth
distribution on poplar trees in Kiev is 2011, ahd butbreak occurred in 2013.

Some trophic preferences of leafminer moth werecodsred: primary
settlement of pyramidal poplar trees leaves, anthenabsence of sufficient space to
laying eggs on the leaves of pyramidal poplar, tlext moth generation began
settling horse chestnut and balsam poplar treegsea

It is assumed that the leafminer moth outbreak oplgy trees in Kiev is the
result of competitive exclusion of horse chestmafrininer mothC. ohridella from
ecological niche of horse chestnut tree by pathicgerycobiota, particularly by

powdery mildewE. flexuosa
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OCOBJIUBOCTI IOLUIUPEHHA MIHYIOYOI MOJII HA IEPEBAX TOII0JIT
HIPAMITAJIBHOI POPULUS PYRAMIDALIS BORKH.B MICTI KHEBI

A.B. IPAKHIKOBA, E.M. IIOIIOBA

Hayionanvnuii asiayitinuu ynieepcumem, m. Kuis

Y cmammi nasedeno pezyrvmamu MoHIMOPUH208UX OOCTIOHNCEH NOUUPEHHS
Minytouoi moni Ha Oepesax mononi 6 m. Kuesi y 2012-2013poxax. Becmarnosneno
mpo@iuni ynoOoOaHHs MIHYIOUOI MOAL 8 3ANEHCHOCMI 8i0 CMYNEHs YUUKOOICEHOCH
Helo Jqucmsa Oepee monoai. Excnepumenmanvno niomeepooiceno mpogiunuil
nonigpenizm minyrouoi moni. OO6SpYHMOBYEMBCA MONCIUBICMb NOSACHEHHS NOSABU
MIHYIO4Oi MO Ha Oepesax Mmonoi K nepexio 3acanvHonouwiupenoi y m. Kuesi
kawmanosoi minyrouoi moni Cameraria ohridellana nosoco cocnooaps — oepeso
MONOJ 6HACAIOOK NOWUPEHHS HA JUCMI 0epes Kaumana napasumapHoi mikooiomu,

30Kpema 30yonuka bopownucmoi pocu Erysiphe flexuosa.

Knrouosi crosa: mikodioma, minyioua mine, Cameraria,gpimonamoecenni epubu,

kawman, Aesculusmonons, Populus popownucma poca, Erysiphe.

OCOBEHHOCTH PACITPOCTPAHEHHA MUHHPYIOIEH MOJIH HA
JEPEBbBAX TOIIOJIA IITHPAMHUJ/IAJIBHOI'O POPULUS PYRAMIDALIS
BORKH. B I'OPOJAE KUEBE

A.B. /Ipasxccnukosa, I.M. Ilonoea

Hayuonanvnoii asuayuonnwiti ynusepcumem, 2. Kues

B cmamve npueedenvi  pe3yibmamvl  MOHUMOPUHSOBBIX — UCCEO0BAHULL
PAcnpocmpaneHuss MuHupyrowet mMoau Ha depesvsix monois 6 2. Kuese ¢ 2012-2013
eooax. Ycmanoenenvt mpoguueckue npeonoumeHuss MUHUpYOWen Moau 8

3asucumocmu oni cnieneru l’l06p€9lC()€Hui0 Hee Jiucmoes 0€p€6b€6 monaoviA.



DKCnepumMenmanbHo nOOMEePAHCOeH MpoPUUecKull NOJUGEHUIM MUHUPYIOUell MOJU.
O60CcHOBbIBAEMICS 803MONCHOCTL OOBICHEHUsL NOSGNCHUS MUHUPYIOWell MOIU Hd
Oepesbsix Monosisi Kak nepexoo obuepacnpocmpanennol 6 2. Kueee xawmanosotl
munupyrowen moau Cameraria ohridellarna nosoco xozauna — oepeso monons
8CICOCMBULU  PACNPOCMPAHEHUS. HA JIUCMbAX 0epe6bed KAmand Napasumapholl

Muxobuomst, 8 yacmuocmu 8030youmens myunucmotui pocel Erysiphe flexuosa.

Knrwouesvie cnoea.  muxobuoma, - MUHUpYOWAS ~— MOJb, Cameraria,
@umonamozennvie epudwvl, kawman, Aesculusmonons, Populusmyunucmas poca,

Erysiphe.



