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Abstract

Environment protection is a very difficult and important problem and it covers many interconnected aspects.
Among these aspects green planting management of a modern city is to be mentioned. Since green plantings are a sort
of “lungs” of a city, therefore, especially today it is important to protect them from damage by pests and diseases. Our
aim was to carry out a pathological research on green plantings of Tbilisi and to estimate a condition of the most
common plants on this territory. With this end in view it was necessary to study the species composition of the pests
(insects and diseases) on plants in Tbilisi plantings (parks, squares and roadside areas). The pathological monitoring of
plants has been carried out in various districts of Tbilisi; visual observation has established that the plants of planes and
box tree were the most damaged species. The detailed research also has revealed the pests: sycamore bug Corythucha
ciliata and box tree moth Cydalima perspectalis. The bushes of box tree also were diseased by the phytopathogen
organisms Volutella buxi and Alternaria alternata. Frequency of spread of plant pests and diseases, their pathological
status, and condition have been studied.
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AHHOTALMSA

3ammTa MpUpPOIsl — TPyAHAs W 3HAYUTENbHAs MpobieMa, KOTopas COAEPKHUT MHOTO CBSI3aHHBIX MEXIY COOOM
acriekToB. OIWH N3 TaKUX acMeKTOB — MpoOJieMa COXpaHeHMs 3€EHHBIX HAacaXIEeHWIl B COBpEMEHHBIX ropogax. Tak
KaK 3€JICHHbIE HacCaXAEHHs «JIETKHE» ropoja, 0COOCHHO BaKHO 3aIUTUTh MX OT pa3HbIX Ooje3Hell W BpeauTesei.
Hame#l wenbto sABIsfeTCA MPOBOAMTH MATOJIOTMUECKOE HCCIENOBAHUS 3ENCHHBIX HacaxIeHWil ropoma TOwnucn n
BBISIBJICHWE MATOJIOTMM 3HAYUTEIBHBIX PACTEHUH Ha 3THX TeppuTOpHsAX. I 3TOro HyXHO OBIJIO BBHISBUTH BHIOBON
cocTaB BpenuTeseil (HaceKOMbIX W OoJie3Heif) Ha pacTeHmsX B TOWIMCCKMX Tapkax W CckBepax. llarojormdeckuii
MOHHWTOPHWHT PAaCTeHHH OBUT MPOBEAEH Ha Pa3HBIX ydacTKax T. TOumMcH. BBIjo BRISBIEHO, UYTO CAMBIMHU 3apaKEHHBIMHU
ObLTM IepeBbs TUIaTaHa ¥ CaMIINTa, TIOCe AeTATBHOTO MCClleI0BaHMs ObLTN BBISIBIICHB BpeauTeny: [1naTaHoBBIN Kiom-
kpyxeBHuua Corythucha ciliata m CamiuutoBas orHeBka Cydalima perspectalis. CaMiiuT Obl1 TakkKe MOBPEXKAEH
(uronaTonornueckumu opraunzmamu Volutella buxi n Alternaria alternata. bvina n3ydeHa 4acToTa pacrnpocTpaHeHUs
BpenuTesneii n 60Je3Hel, X MaToNOrMYECKHi CTAaTyC U COCTOSTHUE.

Knrwuesvie cnosa: Platanus orientalis, Buxus colchica, pedumenu nacexomvie, O0ne3HU.

Introduction

Thilisi is a city where high variety of different plant species is represented at the recreation
and landscape sites (Kurashvili, 1983). Among them forest plant species are distinguished by their
biodiversity. These plants are very important from economical and technical, sanitary and hygienic,
recreational, etc. points of view. So it is essential to keep them in a healthy condition, but
unfortunately due to suitable conditions periodical outbreaks of pest insects and different diseases
of plants occur, that cause damage and often even drying of affected trees in parks, squares and
other recreational territories. Researches must be conducted to reveal the problems concerning plant
pest and diseases to carry out timely protection measures.

The entomologists who lived in the Caucasus were always interested in the study of pests of
green plantings of Tbilisi. The first information about harmful insects of squares we found in the A.
Ardasenov’s (1888) works. Later pests of woody tree species and the harmful insects of green
plantings of Tbilisi were studied by Lozovoi (1941, 1948, 1949, 1954, 1957, 1961) and
Zhizhilashvili (1947, 1952). Phauna beetles and defoliators in Tbilisi and its outskirts were
researched as well (Seperteladze, 1968). There were studies on methods of insect control at parks of
East Georgia (Khadjibeili, 1955, 1956), entomo phauna of outskirts of Tbilisi was investigated by
Tcholokava (1968) and others.

162

* Kontaktinis asmuo / Corresponding author
© Klaipédos valstybiné kolegija, 2018 http.://'www.krastotvarka.vhost.lt/documents/177.html



M. Kereselidze, M. Beruashvili, Z. Shavliashvili / Miesty Zeldyny formavimas 2018 1(15) 162—168

The aim of our study was to carry out research on pathological plants, to reveal harmful pest
insects and diseases at landscaping of Tbilisi city and assess the status of plants most common at
these territories.

There are different woody plant species in green planting of Tbilisi. Plane tree Platanus
orientalis L. is the most frequently plant in Tbilisi landscaping — in gardens, parks, squares,
roadsides. Plane tree is a wind firm plant, it is the best in urban development — due to its decorative
value and very high resistance to atmosphere pollution. Plane trees are a valuable part of the urban
landscape, providing many ecosystem services. This commonly planted street tree tends to be very
tolerant of the harsh conditions imposed by urban environments but there is increasing awareness of
a number of pests and pathogens that affect Platanus (Tubby, Pérez-Sierra, 2015).

Box tree-Buxus colchica Pojark is also widely used in green planting of Tbilisi. It must be
mentioned that it is introduced in the Red Book as the unique endemic species in Georgia (Gigauri,
2000).

We have revealed on plane trees the imago of the insect sycamore lace bug Corythucha
ciliate. Pest is widely spread in different countries. Several consecutive years of severe lace bug
damage, combined with other stress factors, may kill host trees (Halbert, Meeker, 2001). Among
investigated plants bushes of box tree were heavily damaged by larva of box tree moth — Cydalima
perspectalis. This insect originates from East Asia (China, Japanand Korea) and was first
discovered in South-western Germany and the Netherlands in 2007. Cydalima perspectalis most
likely arrived via the trade of box plants (Buxus spp.) from Asia and within a few years, has become
a serious pest of one of Europe’s most popular ornamental shrubs. The moth has also invaded
several natural Buxus populations in Central Europe (Kenis, Nacambo, 2013). Two different
diseases of box tree — Volutella buxi and Alternaria alternate — have been also revealed.

Methods of research

Monitoring of visually damaged plants species was carried out in three different districts of
the city Tbilisi. The visual observation of plants in all three locations, in roadsides the plane trees
and also bushes of box trees in squares has revealed the most heavily damaged plants species.
Therefore, we have carried out a detailed research only of these plants. A similar number of trees
(ten plants for each species) have been studied in all areas. Materials were taken from lower, mid
and upper layers of a plant. A quantity of harmful insects per running meter of box tree has been
counted (Baranchikov, Bobrinski, 2014). For counting of imago of sycamore lace bug we used
methods accepted in entomology, in particular, we counted the average number of the wintering
phase of the insect, imago, on the area 1 dm? of bark being stripped off from the crown. In study of
symptoms of the disease of plants its spread has been registered by the M. Stepanov and
A. Chumakov’s method (1972). The percentage of spread of the disease has been calculated by the
formula (1):

P=n/Nx100, (1)

where: P — is a spread of disease in %,
n —number of diseased plants,
N — the total number of studied trees.
The damaged material has been carried over to the laboratory for detailed study of insects and
diseases, and they have been studied microscopically.
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Results and Discussion

It is to be mentioned that the green planting of Thbilisi is distinguished by diverse plant
species. Plane tree, lime tree, ash tree and acacia take the lead in broadleaved species. Plantings of
box tree are also interesting from the point of view of urban greening and also decorative value;
they take a lead in squares and recreational territories of the city. Many scientists studied the
phytophagous insects of green plantings of Tbilisi. It is established that the plantings of peripheral
part of the city are distinguished by relatively less species composition; this may be explained by
the fact that the natural cenoses of the city outskirts are remained in these areas; the predatory
species prevailing there eat harmful insects and reduce the quantity of pests. The more diverse
complex of insects is observed in the green plantings grown inside the city (Kurashvili, 1983)

Platanus orientalis and box tree Buxus colchica are very popular in parks and landscape
planting of the city. As a result of phyto-sanitary monitoring we have established that in three
different districts of Tbilisi (Saburtalo, Vake, Didube) visually the plantings of plane tree and box
tree were the most problematic. Very frequent settlement of sycamore lace bug has been recorded
on a plane tree. 70 % of the recorded trees were occupied by pests, though on 1 dm? of bark stripped
off the crown 3—4 specimens of imago have been recorded on average. The colonies of pests have
been mentioned in all three districts of the pathological monitoring (Fig. 1.).

Fig. 1. Adult of sycamore lace bug

Sycamore lace bug is an invasive species. It belongs to the order Hemiptera, it gives several
generations, winters under bark or in closed or in indoor area. From the Northern America it spread
almost in the entire Europe. In the end of the 20th century, in 1997 it was for the first time recorded
in Russia (Voigt, 2001). And then from Russia it spread to Georgia (Gninenko, Supatashvili, 2008).
In Georgia it occupies leaves of plane Platanus orientalis, though in Europe it occupies and
damages also ash tree and maple. In its homeland — America- it prefers various species of plane tree
(sycamore) (Pericart, 1983). The morphology of the pest, its systematic and biological data is
studied.

As a result of monitoring carried out on box tree many colonies of box tree moth Cydalima
perspectalis were revealed per each running meter of a branch of box tree: strong (more than 10
larva) and average (less than 10 larvas). The heaviest damage has been recorded on box tree leaves
— 70 larvas per running meter (Saburtalo district)). 70 % of studied trees were occupied by the
mentioned pest and as a result defoliation of plant was sufficiently high (Fig. 2.). The colonies of
pests have been pointed out in all three districts of the pathological monitoring.

It is to be mentioned that conservation of box tree as unique endemic species is very
important, but unfortunately, its area in recent years is being reduced (Tskhvedadze, Kereselidze,
2017). Supposedly, the box tree moth of box tree invaded Georgia from the western Georgia in
2013 and began fast spreading to the east.
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Fig. 2. Damaged leaves by Cydalima perspectalis

The box tree moth of box tree is an invasive species. In general, invasive insects are
distinguished by strong harmfulness. They have less natural enemies that may reduce their
population. The box tree moth of box tree invaded and settled in almost 16 countries in Europe and
creates a serious problem to box tree. (Kenis, Nacambo, 2013) Surveys in Switzerland showed that
the natural enemy complex in Europe is very poor. Larval parasitism was less than 1 % and
represented by a single tachinid parasitoid, Pseudoperichaeta nigrolineata (Walker) while no egg or
pupal parasitoids were found (Nacambo, 2012).

There are preliminary data on the parasitism of C. perspectalis in Europe, options for
sustainable long-term solutions for the management of this invasive pest in Europe (Wan, Haye,
2014). With the aim of reducing of their population it is desirable in future to carry out researches in
Georgia, in order to reveal its natural enemies. Then population of the pest will be regulated by
environmentally safe biological means.

Our researches also have mentioned drying of leaves of box tree plantings. Symptoms were
the following: round-shaped and brown-black color spots with size of 3—4mm of diameter on the
leaves of plants, tips of some leaf were decolorized. Diseased twigs started to dry (Fig. 3.).

As a result of our investigation by sowing of pathogen on the artificial media (Saburoud
dextrose agar and beer-wort agar) and microscopic analysis it was established that in pure culture
fungus Alternaria alternata (Fr.) Keissler. was revealed with brown, bottle shaped multi- partition,
small, elongated spores with size of 29-48X14-17ukm.

Fig. 3. Diseased leaves of Buxus colchica Pojark by Alternaria

Alternaria is one of the most spread fungus. It is among that ten which are most frequently
met from 2000 genus of fungus. This genus consists of about 100 species, some of them are
saprophytic (are spread in water, leather, paper, cut wood, cotton material, building material, stone
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monuments, etc.). Some of them are parasites, which can cause diseases of plants, animal and
human (allergic reaction) as well. They settle and cause damage on wide spectrum of plants species
among which are shrubs of the city, ornamental, decorative plants. Many species of Alternaria
which are spread on plants cause their drying. So, problem with it on ornamentals is rather actual. It
is studied abroad as well as in Georgia (Agrios, 2005; Sinadsky, et.al., 1982) but still needs further
studies and researches.

We also recorded other kinds of damage of leaves, in particular, bronze spots were observed
on leaves; the spots gradually expanded and turned white in the center and bronze on the boundary
between healthy and blighted tissue. Light rose-colored sporodochia and white mycelium were
observed on the abaxial leaf surface. Eventually, the diseased leaves withered and defoliated.
Diseased leaves were collected and placed onto potato dextrose agar (PDA). After 1 day of
incubation at 25°C, white aerial mycelia grew from diseased tissues. Later pink-orange sporodochia
were observed in the middle of the colonies. Conidia were measured- average of 100 conidia: 5.85
x 3.14 um. Pathogen was identified as Volutella buxi (Fig. 4.).

ML -

Fig. 4. Diseased leaves and spores of Volutella buxi

We have determined the percentage of spreading of both diseases — 30 % in the case of
Volutella buxi and slightly more — 40 % — in the case of Alternaria alternata.

During pathological monitoring pests insects Corythucha ciliata and Cydalima perspectalis in
all investigated plots were revealed, while diseases: Volutella buxi and Alternaria alternata only in
one- Saburtalo district were mentioned (Table).

Table. Spread of harmful organisms at different districts of Tbilisi

District Pests Diseases
Corythucha ciliata | Cydalima perspectalis Volutella buxi Alternaria alternata
Saburtalo + + + T
Vake + + - —
Didube + + - _
Conclusions

The pathological researches on plants carried out in three districts of Tbilisi (Saburtalo, Vake,
Didube) have established that visually the most problematic were the plantings of plane tree and
box tree. The forms of imago of the sycamore lace bug have been revealed, the density of their
settlement has been determined. The insect has been recorded in all three districts of the research.

We also have detected the damage of plantings of box tree affected by insect and pathogen
organisms.

The spreading of the invasive insect-box tree moth — Cydalima perspectalis has been
determined. Its harmfulness, density of population has been established. Out of phytopathogen
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organisms two fungal pathogens — Volutella buxi and Alternaria alternata — have been recorded.
Their morphological characters have been studied and the percentage of spreading has been

determined.
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HccnenoBanue HaceKOMBIX U 0oJie3Hel
3eJIeHHbIX HacaxaeHui r. Tounucu, I'py3us

(ITomyueno B stuBape 2018 r.; otaano B neuats B anpesne 2018 r.; noctyn B nHTepHeTe ¢ 8 Mast 2018 1.)

Pe3rome

Bo Bcem Mupe Gosbiioe BHUMaHWE yAESETCS YXOAy 3a 3eJIeHBIMU HACAKICHUSAMU. DTOT BONPOC 3HAYUTENEH 1
st ropona TOwnmwcn, Tae MapKW, CKBEPHl M APYTHe PeKpeaTHBHbIE TEPPUTOPWH TIPENCTaBIEHBI Pa3HOOOPA3HBIMHU
BUAaMHU pacTeHWi. M3-3a pasnmyHbIX OMOTHYECKMX W abMoTHYecKnX (PakTOPOB pacTeHHs ociaabeBaloT, HAa HUX
HACeJIsI0TCA BpeHble HAaceKoMble, (PUTOMATOJIOTMYECKUe OPraHU3MBbl, MOITOMY Yy PacTeHUil BBIABIAIOTCS MPU3HAKU
MOpa’keHNsl, BO3MOXKHO BbIChIXaHHE pacTeHui. [1oaToMy 00s43aTeNbHO CBOEBpEMEHHOE BbIsiBJIeHHE MpobieMsl. Hamreit
LEJIbIO ABJISIICS (PUTONATONOrMYECKUil MOHUTOPMHT pacTeHUH 3e/IeHbIX HAacaKIEeHUH, YCTaHOBUTh caMble MPOOJIeMHbIE
BUJBl PACTEHMH M M3YyYUTb BHMAOBOM COCTaB BPEAHbIX HACEKOMBIX M OOJe3HeH, pachpoCTpaHEHHBIX Ha HMHX.
HccnenoBaHue MpoBOAMIOCH Ha TPEX PasiMuHbIX ydyacTkax r. TOunucu. BuszyanbHo ObUIO BBISBIEHO, YTO CaMbIMU
3apaXeHHBIMH OBIJTM BUIBI TUIATaHa W caMmmmuTa. [lmaran — camoe pacnpocTpaHeHHOe pacTeHue B TOwWmNcH, Kak Ha
OKpaunHax J0porT, TaK 1 B Mapkax W CKBepax, a 3aliura caMmunTa Buxus colchica Pojark nmeer Gonbuioe 3HaYeHME, TaK
KaK OH HJeMHbIN Bua ['py3un U 3aHECEH B KpacHYIO KHUTY. [T MOHHTOPUHTA 00enuX BUIOB OBUTH HCIIOIb30BAHBI TIO
necsTh pacteHnd. CaMmMT OB TOpakeH JIMYMHKaMHU caMIINTOBO# orHeBKH Cyvdalima perspectalis, a mo0nenHeHme
JIMCThEB OBUIO BBI3BAHO WHBA3WBHBIM HACEKOMBIM —IUIaTaHOBEIN kion  Corythucha ciliata. YdeT TpOBOIHICS
COOTBETCTBYIOIIMU METOIaMH, NMPHHATBIMU B DHTOMOJIOTHH. B ciyuae cammuTa, Matepuan ObIT B3AT C HIDKHEH,
cpenHeil U BepXHeil yacTeil pacTeHus, MOCUUTAM JIMYMHKU Ha OJMH MPOAOJIbHBIA METpP BETKH, a YUCIEHHOCTh UMaro
TIATAHOBOTO KJIOMA GbUIO MOCUMTAHO Ha 11M° KOpBI CTBONA JepeBa. Ha OCHOBE MUKPOCKOMHYECKOrO HaBIFONEHHS
Takke ObUIM BBISABIEHBI (UTOMaTONOTHUECKUe 3a0oneBaHus ABYX BUIOB — Alternaria alternata n Volutella buxi. boin
paccunTaH % pacnpocTpaHeHus 3a60JeBaHuil.

HyXHO OTMETHTb, YTO TJATaHOBBIH KJION — WHBa3WBHBIN BUI. OH JaeT HECKOJIBKO TeHepauuii, 3UMyeT MoJ
KOpPHEM JiepeBa WJIM B APYTUX 3aKpbITEIX MpocTpaHcTBaX. C ceBepHON AMepHKe OH CHavana rnonaji B EBpory, a motom
B Poccuto n Hakonen, B ['py3uto. 70% nepeBbeB, yueT KOTOPBIX MBI TIPOBOIVIIH, OBUTH HACENIEHBI ’TUM HACEKOMBIM — 3—
4 mT. 3UMyIOmero uMaro Ha lam® Kopsl cTBonma. UTO KacaeTcss CAaMIIMTOBOM OTHEBKH, OHa TaK ke HHBA3MBHOE
Hacekomoe. 70% pacTeHWII OBLIO HACEIEHO 3TUM HACEKOMBIM M, COOTBETCTBEHHO, aedonmamms Oblla BBICOKAS.
MHEKPOCKOTMYECKUM HCCIIeIOBaHHEM OBbLTH W3y4eHbl MOP(OJOTHYecKUue TNMPU3HAKM TIaTOTEHOB, BBISBJICHHBIX Ha
cammute. B ciygae V. buxi. pactipoctpanenue Obuto 30%, a A. alternata 40%. Ha Bcex Tpex ydacTKax, H3YUEeHHBIX
HamU, ObIIM 3aMKCUPOBaHBI HaceKOMble 00eHX BUJOB, a 3a00IeBaHus BEIABUINCH TOJIbKO Ha OOHOM y4acTke. HyxHO
MPOAOIKUTE MAaTOJOTMYEeCKHe MCCIe0BaHus U B OyAylIeM, YTOObl CBOEBPEMEHHO BBIABUTH 3a00JIeBaHKSA W MPOBECTH
3aIUTHbIC MEPOIPHUATHS.
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