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ABSTRACT: The paper presents results of research, which a@ster determine trees’
health state and show danger factors to healtk stathe street trees in the centre of
Opole. As a result of the conducted analysis, &8 species were found out. The most
numerous wereTilia cordata, Aesculus hippocastanum, Robinia pseudoacacia, Tilia
platyphyllos — 63,8% of the analysed group of trees. All treese angiosperms.
Definitely the greatest share — 78,1% were treegoimd health state. Trees in bad and
very bad health state accounted for 19,3 and 2@&8pectively. The following danger
factors to trees health state were noted: mecHadamaage of trunk and crown (116
cases),Cameraria ohridella (43), chloroses (37)chizophyllum commune (20), necroses
and too little free space around the tree (17 caseh), tumour and/icrogphaera
alphitoides (4 cases each), and al&piognomonia errabunda, Entomosporium mespili,
Tischeria complanella (3 cases each).
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I ntroduction

Currently, withering, unhealthy trees (especialiest trees) are common sight in our
cities, although they are not as old as they look.

Many conferences and scientific publications, ey in the United States
and in the countries of western Europe aimed terdeéhe and characterize the factors
that limit street trees development and to findious recover measures. Wide range
research on the reasons of street trees condiigraeation began in Poland in early 70s
of the last century (Borecka and @woék 2009).

Habitat conditions in the cities have worsened @lowith increasing
urbanisation. At present, habitat conditions in yn@taces hinder tree’ development,
which fight for survival and fail to fulfil expeatiefunctions (Siewniak, Siewniak 2000).
Among city trees, street trees have the least faade living conditions.
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Danger factors to city trees health state mayibielet into abiotic and biotic
ones (Lukasiewicz and tukasiewicz 2006).

Among abiotic factors, including climate of a givgeographical location,
significant influence on development and life dfygdlants have: specific microclimate,
depending on the size and character of agglomeratiml conditions; air pollution; soil
pollution; introduction of synthetic turf; mechaaldamage (Lukasiewicz 1989).

As a rule, there should be considered not one thritwhole group of stress factors.
However, one could say that the growth, vitalitydife span of city trees is strongly
influenced by widely understood soil habitat distor. Hierarchy of danger factors —
starting from most significant — is as follows: egsive soil compaction; too little soil
capacity to rooting; soil salinity; water stressikaszkiewicz 2008).

Biotic factors, among others, include viruses, &aat fungi, insects and
parasitic and semi-parasitic flowering plants. Hegre most common are illnesses
caused by fungi. These account for 85% of all gbes (Lukasiewicz and tukasiewicz
2006).

It is estimated that such factors as drought, smihpaction, salinity, chemical
agents used to control weeds etc. result in a fegiggni mortality of city trees than
viruses, fungi and pests (Houston 1985).

Not only negative influence of habitat factorst blso improper tree selection
results in weakening and withering of city streees. Suggested plant selection usually
has not taken into consideration habitat specjfisit far. Therefore, it is necessary to
create adequate selection and look for speciescaltivar which might satisfactorily
grow along the streets at least for the next 20syéBorowski and Latocha 2006). That
is why, it is necessary to conduct wide rangingaesh on health state of street trees and
their dangers.

Method, research area and objects

The aims of researches (conducted in 2008) wedetiermine health state and show the
factors which concentration endangers health sthstreet trees (growing between the
road and the pavement) in the centre of Opole.

Opole is located in the central part of Opole pnoei Its area is 96 Kmn
Dominant types of soil are rendzinas and allusiils — about 66% of all city soils.
Climate conditions are one of the mildest in theirtoy — low temperature ranges,
moderate amount of rainfall, quickly changing thalreeasons in the first half of the
year and slowly changing in second half of the yéamg vegetation period (Badora
20086).

The analysis comprised all street trees (265) grgwalong 21 streets: 11
Listopada (7 trees), Kardynata Bolestawa Kominkaré@s), Powstaow Slaskich (20
trees), Pasiecznej (26 trees), Strzelcow BytomskKidh trees), Piastowskiej (9 trees),
Norberta Barlickiego (4 trees), Ksia Jana Dobrego (7 trees), Biskupa Jana Kropidly
(13 trees), Tadeusza Kauszki (22 trees), Hugona Kathja (24 trees), Wihadystawa
Reymonta (9 trees), Leona Powolnego (4 trees),cigzkaZwirki i Stanistawa Wigury
(12 trees), Maly Rynek (4 trees)addwej (21 trees), Henryka Sienkiewicza (29 trees),
Mieczystawa Niedziatkowskiego (21 trees), Konsudgrn(4 trees), Haliny
Padswiatowskiej (6 trees), Marii Konopnickiej (3 trees)
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A method offered by J. Duda (table 1) was usedssess the health state of the
trees. According to this method tree health stateassessed in a three-grade scale
(“good”, if total points for trunk and crown do nexceed 3, “bad” — if it is between 4 to
7 and “very bad” if, it exceeds 7 points). An injus a mechanical damage of a trunk in
the form of tear of bark and phloem, reaching tip goambium) or deeper, and its width
is determined perpendicularly to trunk axis, in widest place (Wika and Wioch 1994).

Table 1. Trees health state (J. Duda).

Injury Damage size

rade Remarks
g Trunk (S) Crown (K)

Undamaged cambium Growth of a new tree ring

0 No damage and phloem in the whole
and phellogen .
tree girth
Sinale iniurv or few Up to 15% of crown,  Frost cracks, mechanical
>Ingie injury withered 1-2 branches damage, not scared up
1 injuries in total up to 10 bouahs with girth bark in th K
cm of girth or boughs with girth at outer bark in the trunk up
the base of above 5 cmto 10 cm
2 .
5 Injuries of 10-25%of 15-25%, more than 2 ﬁt least d/4 Of. trufnk 9'.”“ .
trunk girth uninjured boughs as conductive functions in
the wood and phloem
. Cambium functions are
- 0,
3 Injurles_ 0f 25-50% of 25-50% preserved in at least ¥ of
trunk girth .
trunk girth
L _ 0 1 i
4 Injurles_ of 50-75% of 50-75% At least ¥4 of trunk gl_rth
trunk girth has conductive functions
_ 0 N .
5 Injurle§ above 75% of Above 75% Less than /4_ of trunk_glrth
trunk girth has conductive functions

Source: Wika S., Witoch W. (eds.), 1994, p. 44.

Results and discussion

There were examined 13 speciéSlia cordata (18,5%), Aesculus hippocastanum
(16,6%),Robinia pseudoacacia (15,5%),Tilia platyphyllos (13,2%),Sorbus intermedia
(6,8%), Acer platanoides (6,8%), Catalpa bignonioides (6,4%), Crataegus monogyna
(4,1%), Fraxinus excelsior (3,0%), Quercus robur (2,6%), Quercus rubra (2,3%),
Sorbus aucuparia (2,3%) andrilia tomentosa (1,9%).

The most numerous wereTilia cordata, Aesculus hippocastanum, Robinia
pseudoacacia, Tilia platyphyllos — 63,8% of the analysed trees group.

All trees were angiosperms.

Among the examined trees the greatest share aamsstit- 78,1% of trees in
good health state. Trees in bad and very bad he#dte accounted for 19,3 and 2,6%
respectively.
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Table 2. Health state of street trees in the ceft@pole according to species.

Health state

Species

good bad very bad
Acer platanoides 61,1% 22,2% 16,7%
Aesculus hippocastanum 90,9% 6,8% 2,3%
Catalpa bignonioides 88,2% 11,8% -
Crataegus monogyna 81,8% 18,2% -
Fraxinus excelsior 100,0% - -
Quercus robur 100,0% - -
Quercusrubra 100,0% - -
Robinia pseudoacacia 63,4% 34,2% 2,4%
Sorbus aucuparia 50,0% 50,0% -
Sorbusintermedia 83,3% 16,7% -
Tilia cordata 69,4% 26,5% 4,1%
Tilia platyphyllos 80,0% 20,0% -
Tilia tomentosa 100,0% - -

Table 2 shows that 4 tree speciEsaxinus excelsior, Quercus robur, Quercus
rubra and Tilia tomentosa were in the best health state (all trees in gdatts Above
30% of trees in bad and very bad state were foundng Tilia cordata, Robinia
pseudoacacia, Acer platanoides and Sorbus aucuparia.

In the table 3 we can find information on dangertdes of health state of the
examined trees. Definitely most, namely as manyl&iscases, were mechanical damage
to trunk and crown. These was caused tree locafimiween the street and the
pavement) and thus bigger exposure to damage. B&roand Latocha (2006) give
information that it is one of the primary factoimmiting city trees development.

Apart from that — there were foun@ameraria ohridella (43 cases), chloroses (37),
Schizophyllum commune (20), necroses and little free space around {{fEésases each),
tumour andMicrosphaera alphitoides (4 cases each), and alapiognomonia errabunda,
Entomosporium mespili, Tischeria complanella (3 cases each).

Table 3. Danger factors of health state of stmeetstin the centre of Opole.

Factor Number of cases
mechanical damage (trunk, crown) 116
little free space around trees 17
chlorosis 37
necrosis 17
tumour 4
Schizophyllum commune 20
Microsphaera al phitoides 4
Apiognomonia errabunda 3
Entomosporium mespili 3
Camerariaohriddla 43

Tischeria complanella 3
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The size of free space around trees is one dfabie requirements conditioning its
unrestricted growth. The best solution would be rgi@acement of pavement hole (where
trees grow) with green belts or placing speciaffqgrated plates that enable free gas
exchange between soil and atmosphere, and alsy aatess. Often limitation of free
area is accompanied by soil compaction. tukasiewitd t ukasiewicz (2006) maintain
that in unfavourable soil conditions tree roots r@@uced even up to about 25% which,
among others, leads to reduction in the numbenotial tree shoots growth and annual
ring size in tree trunks, even up to above 80%.

Chloroses and necroses may be caused by variaierda for example
infections, influence of danger abiotic factors,cimenical injuries but also shortage of
nutrients.

In the cities one of the main reasons of necré@®sation is heavy soil salinity,
connected with winter road de-icing. Borowski aratdcha (2006) inform that the salt
contents in the root often exceeds even severaktimormal concentration in the soil.

Salt causes changes in mineral substances manaigevhéch leads to damage
of tree assimilation apparatus. External illnessigypms are: late shooting, creation of
smaller leaves formation, necroses formation ohddges and premature leaf fall. There
has been found damage to cambium activity and sifieation of tree tissue (Greszta
and Gruszka 2000). Salt also damages shoots argdhyuglerosol, which is created as a
result of spraying of particles of salted watendepicles (Borowski and Latocha 2006).
After salt is not use, trees suffer from salinitfeets for around next 15 years (Kosmala
2004).

Tumours grow in places, where they would not gmwregular plant or they
are deeply plastically transformed organs. Theycatked cecidia (gall) (Mga 2005).
There were found 4 such cases on the examined-aedlaon tree trunks oRobinia
pseudoacacia species.

One of the fungi, which presence was ascertainedhe street trees in the
centre of Opole wasSchizophyllum commune. It colonizes mostly wood of deciduous
trees and causes shallow rot of sap-wood. Fungisifications are fan-shaped and can
be found on the lit part of the trunk (Jahn 20@x)ring drought they fold. They last for
several years and are very vital. This illnesacitt weak plants (Mtynik 1990). Fungus
activity is slow. As a result a tree withers.

During the research there found 20 trees struckchizophyllum commune. These
were: Tilia cordata — 35% of all infected treedilia platyphyllos — 20%, Aesculus
hippocastanum, Acer platanoides, Robinia pseudoacacia, Tilia tomentosa — 10% each
and Sorbus intermedia — 5%. The above-mentioned data prove that more ¢haalf
(65%) of struck trees are lime trees.

The next pathogen was fungudicrosphaera alphitoides. It was found on 4 trees
of Quercusrobur.

This illness strikes especially European oaksiaraharacterised mostly by the
presence of white coating spreading on all ardaadfblades. As a result, leaves but also
shoots, gradually wither. The damage done by thithggen is about reduction in oak
growth, and in the case of young trees, even witgeiSome scientists emphasize that
long persistence (especially in the winter andhat heginning of summer) of hot and
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humid weatherhighly favours the development dflicrosphaera alphitoides (Manka
2005).

On the examined area an illness caused by fuAgimgnomonia errabunda
was also found. It was found in 2 treesTdfa platyphyllos and one ofTilia cordata. It
is mostly located on leaves, petioles, sometimes ah shoots oPlatanus, Fagus,
Quercus, Tilia, Acer. On young leaves, in spring, there appear at $iightly unclear,
green-yellow colour change, gradually changing ibtown, on bottom side usually
lighter. Spot shape can vary depending on treeispeor instance on lime tree leaves,
brown spots of various size and shape have darksedg

On petioles there appear dark brown long spotsa Assult leaves wither and
fall, sometimes even at the end of spring or thgirbeng of summer. This illness is
facilitated by very humid, not very warm April aihy (Manka 2005).

On 3 trees ofCrataegus monogyna there was found fungus Entomosporium
mespili (appears on more than 60 plant species of faRobaceae). This illness can be
found on leaves and tree shoots. It is charactkbyeround or oval spots with diameter
of 2 — 5 mm (dark brown on the top side of lealight brown on the bottom part). As a
result leaves get brown and fall. The illness symys can be also found on the surface
of the youngest tree shoots. Even already in tfs¢ fialf of summer all leaves can fall
off a tree in some conditions, favourable to fudgivelopment. Frequent rainfall and
temperature from 20 to 26°C favour the illness tgwment (Wojdyta 2005).

There was found pest -Cameraria ohriddla on 43 trees ofAesculus
hippocastanum. According to Bednarz and Scheffler (2008) the pmeseand gradation
of this butterfly on the area of our country wadluenced by climate warming.
Depending on summer temperatures, this specieshbregd from 3 to 4 generations
(Baranowski 2010). It feeds almost exclusively @mes$ ofAesculus, and most frequently
attacks species ohesculus hippocastanum (Kowalski 2000). This butterfly larva are
dangerous for plants. It feeds on leaf pitch, dngathis way, first oval and later
rectangular (long) mines. First mines appear in Mal, a complete leave devastation
may occur already in August. Damaged places astlight green, and at the end brown.
Leaf mining by Cameraria ohridella leads to reduction in assimilation area, and as a
consequence, to reduction in tree shoot growthjatish in fruit size or complete lack
of fruit.

Tischeria complanella butterfly is another insect, which appears onegdrof
Quercus robur. At the beginning of summer its larva starts toypoa internal part of a
leaf, right under upper skin, creating initially altn round, white mine. With time they
make it bigger and in the middle a yellow shellfh@onvexity is created,. The leaves
fall premature. Throughout the year two generatimfithis pest develop (Szujecki 1998;
tabanowski2001).

Conclusions

1. On the examined area have been found 13 spectesest The most numerous
were: Tilia cordata, Aesculus hippocastanum, Robinia pseudoacacia, Tilia
platyphyllos — 63,8% of analysed group of trees. All the tressre
angiosperms.
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2. Definitely the greatest share — 78,1% had treg®od health state. Trees in bad
and very bad condition were respectively 19,3 abda2 In the best health state
were trees of 4 specieSraxinus excelsior, Quercus robur, Quercus rubra and
Tilia tomentosa. Above 30% of trees in bad and very bad state fewed
among Tilia cordata, Robinia pseudoacacia, Acer platanoides and Sorbus
aucuparia.

3. There determined the following danger factors ddltiestate of street trees:
mechanical damage to the trunk and crown (116 pa€ameraria ohridella
(43), chloroses (37%chizophyllum commune (20), necroses and little free space
around tree (17 cases each), tumour Mimlosphaera alphitoides (4 cases each),
and also Apiognomonia errabunda, Entomosporium mespili, Tischeria
complanella (3 cases each).

4. Over a half of (65%) struck trees I8chizophyllum commune were limes.
Microsphaera alphitoides appeared on trees @uercus robur, Apiognomonia
errabunda on 2 trees ofTilia platyphyllos and one tree ofilia cordata and
Entomosporium mespili on Crataegus monogyna. Cameraria ohridella was found
only on trees ofesculus hippocastanum. Tischeria complanella was found on
Quercus robur. All cases of tumour were noted on tree trunksRobinia
pseudoacacia.

Bibliography

Badora K. 2006. Fizyczno-geograficzne uwarunkowaaiaorodndgci przyrodniczej
miasta Opola. pp. 9-20. [In:] Badora K. (ed.), f&igéa ochrony i
zrownowaonego uaytkowania ré&norodndci przyrodniczo-krajobrazowej
miasta Opola. PTG Oddziat Opole, Stowarzyszenier@ghPrzyrody BIOS.

Baranowski T. 2010. Szrotowek kasztanowcowiaczekzdrowotndé drzew.
Czasopismo Midzynarodowego Towarzystwa Uprawy i Ochrony Drzew.
Uprawa i Ochrona Drzew 21: 43-47.

Bednarz B., Scheffler M. 2008. Wpiyweru szrotéwka kasztanowcowiaczka
(Cameraria ohridella Deschka & Diéhina szerok& stojow kasztanowca
biatego (Aesculus hippocastanum L.). Sylwan 7: 83-6

Borecka K., Goiabek E. 2009. Mgiwosci oceny zagrzen oraz poprawy
warunkow wegetacji miejskiej dendroflory. pp. 12841 [In:] Sporek K. (ed.),
Zagrazenia biotopow przeksztatconych przez cziowieka.vidgmsytet Opolski,
Opole.

Borowski J., Latocha P. 2006. Dobdr drzew i krzew@e warunkéw
przyulicznych Warszawy i miast centralnej PolskicRnik Dendrologiczny 54:
83-93.

Greszta J., Gruszka A. 2000. Wptyw soli i chlorownd na lasy oraz ziete
miejska. Sylwan 144(3): 33-43.

Houston D. R.. 1985. Dieback and declines of urraes. Journal of Arboriculture
11(3): 65-72.

Jahn H. 2005. Pilze an Baumen. Patzer Verlag, Berliiannover. 276 pp.



54

Kosmala M. 2004. Jak przedlgt zycie drzewom w miastach? Cz. |. Przghl
Komunalny 11(158): 110-111.

Kowalski T. 2000. Pojawienie eiszrotdwka (Cameraria ohridella) na kasztanowcu.
Glos Lasu 9: 8-9.

tabanowski G. 2001. Najgfaiejsze szkodniki ¢bu i ich zwalczanie. Szkétkarstwo
nr 4. http://www.szkolkarstwo.pl/article.php?id=192

tukasiewicz A. 1989. Drzewa vrodowisku miejsko-przemystowym. pp. 49-86.
[In:] Biatobok S. (ed.)Zycie drzew w skzonymsrodowisku. PWN, Warszawa
— Pozna.

tukasiewicz A., tukasiewicz Sz. 2006. Rola i kstalanie zieleni miejskiej.
Wydawnictwo Naukowe UAM, Pozhal28 pp.

tukaszkiewicz J. 2008. Wplyw wybranych warunkéwwdowiska miejskiego na
wzrost i rozwoj drzew. pp. 117-128. [In:] Oleksikj&., Jankowska A. (eds.),
Materialy Konferencji Naukowo-Technicznej ,Zidlemiejska — naturalne
bogactwo miasta. Ziete przyuliczna”, 9-11 padziernika, Toru. Polskie
Zrzeszenie laynierdw i Technikdw Sanitarnych Oddziat Tardrorw.

Manka K. 2005. Fitopatologia dea. PWRIL, Warszawa. 392 pp.

Mtynik A. 1990. Grzyby niszcre stare drzewa — sprawcy zgnilizn drewna.
Komunikaty Dendrologiczne 15: 3-35.

Siewniak M., Siewniak M. 2000. Dob6r drzew do nasadw migscie.
Migdzynarodowe Towarzystwo Uprawy i Ochrony Drzew. &ipa i Ochrona
Drzew 6: 5-31.

Szujecki A. 1998. Entomologia dea. Tom |. Wydawnictwo SGGW, Warszawa.
389 pp.

Wika S., Witoch W. (eds.), 1994. Aleja Husarii Pidgkz alejami bocznymi na tle
rezerwatu kzczak w Kotlinie Raciborskiej. Dyrekcja Parku Krajabowego
"Cysterskie Kompozycje Krajobrazowe Rud WielkichVydziat Biologii i
OchronySrodowiska $. Scripta Rudensia 3. 68 pp.

Wojdyta A., 2005. Choroby gtogu. Szkétkarstwo nrHtp://www.szkolkarstwo.pl/
article.php?id=513.



