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BELGRAD ORMANINDA MESE (Quercus spp.) MESCERELERININ
TOPRAKLARINDAKI MiKROFUNGUS FLORASI
UZERINDE ARASTIRMALAR

Dog.Dr. Giilnay COLAKOGLU»

Kisa Ozet

Bu calismada Belgrad Ormani’ndaki mese (Quercus spp.) mesceresine ait
bes ayri yerdeki toprak mikrofunguslarinin teshisleri yapilmis, kalitatif ola-
rak degerlendirilmistir. Toprak 6rnekleri 1999-2000 yillari arasinda ilkbahar,
yaz, sonbahar, kis mevsimlerinde alinmistir.

Arastirma siresince 80 toprak drneginin "Toprag! Seyreltme Metodu" ile
incelenmesi sonucunda 650 izolat elde edilmistir. Bu izolatlarin teshislerinin
yapilmasi sonucunda 15 cins, 2’si Zygomycetes sinifina (Mucorales), 22’si De-
uteromycetes (Fungi Imperfecti) sinifina (Moniliales) ait olmak lzere toplam
24 tir ve ayrica 4 ayri steril mikrofungus teshis edilmistir. Steril izolatlar yay-
gin degildir.

I.GIRIS

1883°de Miiller humusca zengin olan topraklarin cok miktarda fungus hifleri ihtiva ettigi-
ni ve orman topraklarinin turba topraklarindan farkli mikrofungus kompozisyonuna sahip oldugu-
nu belirtmistir. Bu ve diger arastirmalarin 1s1§1 altinda Ramann 1900 yilinda orman topraklarinin
zengin bir fungus florasina sahip oldugunu vurgulamis, Oudemans ve Konig 1902 yilinda bu go6-
risii daha da saglamlastirarak topraktan gercek anlamda mikrofungus izolasyonunu yapmislar ve
ylksek derecede organik madde ihtiva eden topraklarda tiir ve sayl bakimindan zengin bir mikro-
fungus populasyonunun varligini agikca ortaya koymuslardir (HASENEKOGLU 1980). Daha
sonra bu konuda ¢alismalar giderek yogunlasmistir.

Bu calismadaki amag¢ Belgrad Ormani mese mescerelerindeki toprak mikrofunguslarini
teshis etmek, kalitatif olarak ayrintili bir sekilde tanitmaktir. Toprak mikrofunguslari mikoloji bi-
lim dalinda blyuk 6nem tasimaktadirlar. Clnki bu mikrofunguslarin bazilari saprofit ve fitopato-
jenik olup; konukgu olduklari bitkilerde zararlara neden olurlar. Bazi toprak mikrofunguslari ise
insanlarda allerji yaparlar. Tibbi mikrobiyolojide bu funguslarin ekstraksiyonlari, toksisite ve deri
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testi uygulamalari yapilmaktadir. Bazi toprak mikrofunguslari da endistriyel mikrobiyolojide en-
zimlerin, bazi yaglarin ve bilyime maddelerinin dretiminde 6nemli kaynaklardir.

2. MATERYAL VE METOD

Toprak drneklerinin toplandiklari yerler ve bu yerlerdeki hakim agac tiirleri Tablo 1’de go-
rulmektedir. Bu yerler mese tirleri (Quercus spp.) ile kaphidirlar.

Tablo 1: Toprak Orneklerinin Toplandiklari Yerler ve Hakim Adac¢ Turleri
Table 1: Sampling Locations of Soils and Dominant Tree Species

Orneklerin Toplandigi Yerler Baki Hakim Agaglar
Sampling Locations Exposure Dominant Trees
Mese Mesceresi (Topuzlu Bendi'nden Sultan Mahmut Ben- Dogu Quercuspatraea
di’ne giderken) (Mattuschka) Lieb.

Quercus Stand (Bctween Topuzlu Barrage and Sultan Mah- East

mut Barrage)

Mese Mesceresi (Valide Sultan Bendi gevresi) Kuzeydogu Quercuspetraea
Quercus Stand (Environs of Valide Sultan Barrage) Northeast ~ (Mattuschka) Lieb.
Mese Mesceresi (Atatiirk Aiboretumu’nun yani) Kuzey Quercus spp.

Qiiercus Stand (Near Atatlirk Arboretum) North

Mese Mesceresi (102 NoTu Bdlme Soguksu mevkii) Dogu Quercusfrainetto Ten.
Quercus Stand (Subdivision Number 102, Soguksu) East

Mese Mesceresi (Orman Fakiiltesi Bahgesi) Dogu Quercus spp.
Quercus Stand (Garden of Forestry Faculty) East

80 toprak o6rnedi Belgrad Ormani mese mescerelerinden 1999-2000 yillarinin ilkbahar,
yaz, sonbahar ve kis mevsimlerinde alinmis, ekimleri yapilmis ve mikroskopik metotlarla ¢alisil-
mistir. Ornekler Belgrad Ormani’nin farkli bes yerinden 16’sar adet olmak tizere 10 cm derinlik-
ten alinmistir. Topraktan mikrofungus izolasyonunda "Toprag! Seyreltme Metodu" kullaniimistir
(WAKSMAN 1922).

izolasyon igin Pepton Dekstroz Agar besiyeri ile calisiimistir (MARTIN 1950). Besiyeri-
ne bakteri ve Actinomycetes'lerin Gremelerini dnlemek amaci ile 30 mg/1 streptomcyin ve koloni
buyukliklerini sinirlandirmak i¢in 30 mg/1 rose bengal ilave edilmistir (MARTIN 1950).

Petri kaplarinin inkiibasyonu 25°C’de yapilmistir. Yedi giin inkiibasyon periyodu sonucun-
da olusan mikrofungus kolonileri izole edilerek Patates Dekstroz Agar (LILLY 1965) ve Czapex
Dox Agar (SMITH 1971) besiyerlerine ekilmislerdir. 25°C’de 7-10 glin inkibasyon periyodundan
sonra mikrofunguslarin identifikasyonu literatirlere uygun olarak yapilmistir (RAPER ve ark.
1949, GILMAN 1957, RAPER/FENNEL 1965, SIMMONS 1967, RIFAI 1969, ZYCHA/SIEP-
MANN 1969, BOOTH 1971, ELLIS 1971). i

3. BULGULAR

Bu c¢alismada Belgrad Ormani mese mesceresi topraklarinin mikrofungus florasi tespit
edilmis, kalitatif olarak degerlendirilmistir. 1999-2000 yillari ilkbahar, yaz, sonbahar, kis mevsim-
lerinde alinan 80 toprak 6rneginin "Topragl Seyreltme Metodu" ile incelenmesi sonucunda 650
izolat elde edilmistir. Bu izolatlarin teshislerinin yapilmasi sonucu 15 cinse ait (Tablo 2), 24 tur ve
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ayrica 4 ayri steril mikrofungus elde edilmistir. Bunlardan 2 tanesi Zygomycetes sinifina (Miicora-
les), 22 tanesi Delnteromycetes (Fungi Imperfecti) sinifina (Moniliales) aittir (Tablo 3). izole edi-
len mikrofunguslarin mevsimlere gére dagilisi Tablo 3’de goriilmektedir. Steril izolatlar yaygin
degildir.

Arastirma alani topraklarinda tur sayisi bakimindan en zengin cinsler Penicillinm (5 tir),
Aspergillus (4 tiir) ve Fusarium (4 tur)’dir. En yaygin tarler ise Miicor globosus, Rliizopus nigri-
cans, Aspergillus repens, Aspergillusflaviis, Aspergillus niger, Penicillinmfiequentans, Penicilli-
nin brevicompactim, Penicillinm cyclopinm ve Cladosporium herbarum'dur (Tablo 3).

Tablo 2: Mese Mesceresinin Topraklarindan izole Edilen Cinsler ve Bunlarin Toplandigi Yerler
Table 2: Isolated Genera from Soils of Quercus Stand and Sampling Locations

Mikrofuinguslar Orneklerin Toplandi§i Yerler
Microfungi Sampling Locations
ZYGOMYTECES SINIFI

CLASS: ZYGOMYCETES

MUCORALES TAKIMI

ORDER: MUCORALES 1 2 3 4 5
Mucor Mich cx Fr. - - - -
Rhizopus Elircnberg + + + +

DEUTROMYCETES SINIFI

CLASS: DEUTEROMYCETES

MONILIALES TAKIMI

ORDER: MONILIALES

Aspergillus Link

Penigillium Link

Gliocladium Corda

Trichoderma Pers ex Fr. +

Trichothecium Link - - - + -

Acremonium Link ex Fr. + - + -

Humicola Traaen - - - - +

Stemphylium Wallr - - - + -

Cladosporium Link + - - -

Alternaria Ness ex Fr. - - - - +

Ulocladium Preuss - - - -

Stachybotrys Corda - +

Fusarium Link ex Fr. + + + + +

orneklerin sayisi: 80

No. ofsamples : 80

Cinslerin sayisi : 15 7 6 7 6 8

No. ofgenera  : 15

'‘Orneklerin Toplandigi Yerler : 1. Mese Mescercsi (Topuzlu Bendi’nden Suttan Mahmut Bendi ne gi-
derken)

Notes for Locations : 1. Quercus Stand (Betvveen Topuzlu Banage and Sultan Mahmut

Barrage)

Mese Mescercsi (Valide Sultan Bendi Cevresi)

Quercus Stand (Environs of Valide Sultan Barrage)

Mese Mesceresi (Ataturk Arboretumu’nun yant)

Quercus Stand (Near Ataturk Arborctum)

Mese Mesceresi (102 No’lu Bélme Soguksu mevkii)

Cuercus Stand (Subdivision Number 102, Soguksu)

Mese Mesceresi (Orman Fakiltesi Bahgesi)

Ouerciis Stand (Garden of Forestry Faculty)

+ +
+ +

+ o+ o+ o+
+

+

16 16 16 16 16
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Tablo 3: Mese Mesceresinin Topraklarindan izole Edilen Tiirler ve Mevsimlere Gére Dagilisi
Table 3: Isolated Species from Soils of Querciis Stand and Their Distribution According to Seasons

MikrofungnsSar Yu 1999 Y1l 2000

Microfungi Year 1999 Year 2000
ZYGOMETES SINIFI ilkbahar  Yaz Sonbahar  Kis ilkbahar  Yaz Sonbahar  Kig
CLASS :ZYGOMYCETES Spring Summer  Autumn  Winter Spring Summer  Autumn  Winter

MUCORALES TAKIMI
ORDER: MUCORALES
Mucor globosus Fischer + + + + + + + +
Rhizopus nigricans Ehrenberg + + + + + + + +
DEUTEROMYCETES SINIFI

CLASS: DEUTEROMYCETES
MONILIALES TAKIMI

ORDER: MONILIALES

Aspergillus repens de Barry

Aspergillus ochraceus Wilhelm
Aspergillusflavus Link ex Gray

Aspergillus niger van Tieghem

Penicillium frequentans Westling

Penicillium simplicissimum (Oudemans) Thom
Penicillium nigricans Bainier

Penicillium brevicompactum Dierckx
Penicillium cyclopium Westling

Gliocladium roseum (Link) Bainier -
Trichoderma sp.
Trichoderma sp. +

+

o+ o+ o+
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+ 4+ 4+ + + o+
+ 4+ o+ o+ o+

+ 4+ 4+ + + o+ +
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Tablo 3’lin devami

Mikrofunguslar

Microfungi
DEUTEROMYCETES SINIFI
CLASS: DEUTEROMYCETES
MONILIALES TAKIMI
ORDER: MONILIALES
Trichoderma sp.
Trichothecium roseum Link
Acremonium sp.

Acremonium sp.

Humicola grisea Traaen

Stemphylium macrosporoideum (Ber. and Bro.) Sac.

Stemphylium verruculosum Zimmennann
Cladosporium herbarum (Pers.) Link ex S.F.Gray
Altemaria altemata (Fr.) Keissler

Ulocladium atrum Preuss

Stachybotrys alra Corda

Fusarium solani (Mart) Sacc.

Fusarium oxvsporum Schlecht.

Fusarium sulphureum Schlecht

Fusarium moniliforme Sheldon

Fusarium sp.

ilkbahar
Spring

+ 4+ o+ o+ ++

Yil 1999
Year 1999
Yaz Sonbahar
Summer  Autumn
+ +
- +
+
- +
+ +
+ +
+ +
+ +
. +
+ .
. +
+ +
+ .
. +
+ +
+

Kis

Winter
+
+

ilkbahar
Spring

+ + + + 4+

Y11 2000
Year2000
Yaz Sonbahar
Summer  Autumn

+ +

+

+
B +
+ +
+ +
+ +
+ +
+ +
+ +
+
+ .
. +
+

+

+

Kis
Winter
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Tablo 3’Un devami

Mikrofiinguslar
Microfiingi

STERIL MKROFUNGUSLAR
STERILE microfiingi

Steril
Sterile
Steril
Sterile
Steril
Sterile
Steril
Sterile
Orneklerin sayisi:
No. of samples
Tirlerin sayisi
No. of species

AR WWNN R R

80

. 80
. 24

24

ilkbahar
Spring

Yil 1999
Year 1999

Yaz
Summer

Sonbahar
Autumn

Kis
Winter

ilkbahar
Spring
+

Y1l 2000
Year 2000

Yaz
Summer

Sonbahar
Autumn

Kis
Winter

NT9OMVI0D AVND



BELGRAD ORMANINDA MESE (Quercus spp.) MESCERELERI 137

4. SONUGC

Bu ¢alismaya gore, Belgrad Ormani topragi ilkbahar, yaz ve sonbaharda mikrofunguslarm
gelismesi icin kis mevsimine gore daha uygundur. Fakat Penicillium cinsine ait tiirler soguk iklim-
lerde gorilirler (COLAKOGLU 1983). Mese mesceresi topragindan izole edilen mikrofungusla-
rin mevsimlere gore dagilisi incelendiginde bu durum agcik bir sekilde gdrilmektedir (Tablo 3).

izole edilen mikrofunguslarm baslicalari Deuteromycetes (Fimgi Imperfecti) sinifinin iye-
leridirler. Fakat bunlar Colakoglu (1990)’na gdre agac¢ kabuklari Gzerinde (Mitcor globosus, Rhi-
zopus nigricans, Acremonium sp. ve Stachybotrys atra); Prasil ve Reblova (1998)’ya gore agag ve
ot govdeleri Uzerinde (Alternaria alternata, Cladosporium herbarum) bulunmuslardir.

izole edilen tiirler (Mitcor globosus, Rhizopus nigricans, Aspergillusflaviis, Aspergillus ni-
ger, Penicillium frecpientans, Penicillium simplicissimum, Penicillium nigricans, Penicillium hre-
vicompactum, Penicillium cyclopium, Gliacladinnm roseum, Trichothecium roseum, Humicola gri-
sea, Stemphylium macrosporoideuni, Stemphylium verrucidosum, Alternaria alternata, Stachy-
botrys atra, Fusarium solani, Fusarium oxysporuni, Fusarium sulphureitm ve Fusarium monili-
forme) literatiirle uyum sa§lamaktadirlar (HASENEKOGLU 1980).

Genellikle bu mikrofunguslar saprofitik toprakla tasinan tirlerdir. Bunlardan bazilari sap-
rofit ve fitopatojenik (Penicillium hrevicompactum, Acremonium sp., Fusarium solani ve Fusari-
um moniliforme) olup, konukgu olduklari bitkilerde zararlara neden olurlar. Penicillium hrevicom-
pactum tird diger bir fungus tzerinde parazit olarak da biuytmektedir (fungicolous).

Bazi toprak mikrofunguslari ise insanlarda allerjiye neden olmaktadirlar (Rhizopus nigri-
cans, Aspergillus flaviis, Aspergillus niger, Penicillium frequentans, Trichothecium roseum, Cla-
dosporium Link, Alternaria Ness ex Fr., Fusarium Link ex Fr.) (INSTITUTE PASTEUR 1976).
Tibbi mikrobiyolojide bu funguslarin ekstraksiyonlari, toksisite ve deri testi uygulamalari yapil-
maktadir.

Endiistriyel mikrobiyolojide Pekin’e gére (CETIN 1983) aside direncli amilaz, glikoami-
laz, invertaz, pektinaz, proteaz, glikoz oksidaz, narinjinaz, laktaz gibi enzimler; organik asitlerden
glukonik ve sitrik asitler elde etmek icin Aspergillus niger tiirii 6nemli bir kaynaktir (ONER 1996).
Bazi yaglar ve pektik enzimler elde etmek icin Penicillium tirleri ve bir biyime maddesi olan
gibberellin elde etmek icin ise Fusarium moniliforme 6nemli kaynaklardir (ONER 1996).

Sonug olarak, Belgrad Ormam’nda dogal mese mesceresi altindaki mikrofunguslarm tes-
hisleri yapilmis, kalitatif olarak degerlendirilmislerdir.



INVESTIGATIONS ON THE MICROFUNGUS FLORA IN
THE SOILS OF Quercus spp. STANDS IN
BELGRAD FOREST

Do¢.Br.Gilnay COLAKOGLU

Abstract

Tin this study, the soil icrofungi in the soil samples taken from five dif-
ferent locations of the Belgrad Forest covered with Quierciis spp. stands vvere
determined and studied qualitatively. The soil samples vvere taken consecuti-
vely in spring, summer, autumn, and vvinter seasons during 1999-2000 years.

During our research, 80 soil samples vvere examined by using "Soil Dilu-
tion Plate Method" and 650 isolates of fungi vvere obtained. By identification
of these isolates; 15 genera, 2 species in the Zygomycetes class (Mticorales), 22
species in the Form class Deliteromycetes (Fiigi Imperfecti) (Mouiliales), to-
tally 24 species and 4 different sterile microfungi vvere determined. The steri-
le isolates vvere not common.

1. INTROBUCTION

The aim of this study was to carry out an introductory inventory of soil microfungi as a
basis for detailed study focused on overall determination and quality of the soil microfungi of
Belgrad Forest including Quercus stands. Soil microfungi are of great importance in mycology.
Because some of these microfungi, are saprophyte and phytopathogenic, tliey are harmful for the-
ir liost plants. Some of these microfungi found in soil are knovvn to cause allergy. These micro-
fungi are important sources for extract productions in medical microbiology. Some of the soil mic-
rofungi are important sources for enzymes.some oil and growth substance productions in indust-
rial microbiology .

2. MATERIALS AND METHODS

Sampling locations of soils and dominant tree species vvere shovvn in Table 1 These loca-
tions vvere covered with Quiercns spp. stands.

80 soil samples taken from the Belgrad Forest covered wvith Qiiercus stands in consecuti-
ve spring, summer, autumn, and vvinter seasons during 1999-2000 years, vvere studied by cultiva-
tion and microscopic methods. The samples vvere collected from five different locations of the
Belgrad Forest, and 16 soil samples vvere taken from each location at 10 cm depth. In the process
of isolating microfungi from the soil samples "Soil Dilution Plate Method" was employed
(IVAKSMAN 1922).

For isolation, Peptone Dextrose Agar medium wvas tried (MARTIN 1950). To prevent bac-
teria and Actinnmycetes production, 30 mg/1 streptomycin was added into the medium along with
the same amount of rose bengal to limit the size of colonies (MARTIN 1950).
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Microfungi were isolated on the Peptone Dextro.se Agar after an incubation period of 7
days at 25°C, and cultivated into the Potato Dextrose Agar (LILLY 1965), and Czapex Dox Agar
media (SMITH 1971). Following another 7-10 days incubation period at 25°C, identifications of
soil microfungi were carried out according to literatures.

3. RESULTS

In this study, the soil microfungi of Qitercis stands in Belgrad Forest vvere studied quali-
tatively. During two years of the study, 80 soil samples vvere examined by using "Soil Dilution Pla-
te Method", and 650 isolates of fungi vvere obtained. By idcntification of these isolates 15 genera
(Table 2), 2 species in the Zygomycetes class (Miicorales), 22 species in the form class Deitteromy-
cetes (Fungi Impeifecti) (Moniliales) ; totally 24 species and 4 different sterile microfungi vvere
determined (Table 3). isolated species from soils of Quercus stand and their distribution according
to seasons vvere shovvn in Table 3. The sterile isolates vvere not comrnon.

In the soils, Penicillinm (5 species), Aspergillus (4 species) and Fusarium (4 species) we-
re the most populated genera. Miicor globosus, Rhizopus nigricans,Aspergillus repens,Aspergillus
flaviis, Aspergillus niger, Penicillinm frequentans, Penicillinm brevicompactum, Penicillinm
cyclopinm and Cladosporium lierbariim vvere the most frequent species found (Table 3).

4. CONCLUSIONS

Majority of the microfungi isolated, especially the form class Deuteromycetes (Fungi Im-
peifecti), from the Belgrad Forest soils, have elose affinity to tree barks as found by Colakoglu
(1990) (Mucor globosus, Rliizopiis nigricans, Acremoninm sp. and Stachybotrys atra); and those
have elose affinity to vvood and hcrbaceous stems as found by Préasil and Reblovd (1998) (Alter-
naria alternata and Cladosporium lierbariim).

The isolated species (Miicor globosus, Rhizopus nigricans, Aspergillus flaviis, Aspergillus
niger, Penicillinm frec/uentans, Penicillinm simplicissimum, Penicillinm nigricans, Penicillinm
brevicompactum, Penicillinm cyclopiiim, Gliocladium rosenim, Trichotheciiim roselim, Hiimicola
grisea, Stemphylium macrosporoideum, Stempliylium verriucitlosum, Alternaria alternata, Stachy-
botrys atra, Fusarium solani, Fusarium oxysporum, Fusarium sulphureum and Fusarium monili-
forme) vvere in accord wvith related literatire (HASENEKOGLU 1980).

Commonly isolated microfungi are saprotrophic soilborne species. Notevvorthy, some of
these saprobes are also pliytopathogenic (Penicillinm brevicompactum, Acremoninm sp., Fusari-
um solani and Fusarium moniliforme) they are harmful for their liost plants, and fungicolous (Pe-
nicilliunt hervicompactim).

Some of these microfungi found in soil, are knovvn to cause allergy (Rhizopus nigricans,
Aspergillus flaviis, Aspergillus niger, Penicillinm frequentans, Trichotheciiim rosenm, Claclos-
porium Link, Alternaria Ness ex Fr., Fusarinn Link ex Fr.) (INSTITUTE PASTEUR 1976). These
microfungi are important sources for extract produetions in medical microbiology.

According to Pekin (CETIN 1983), Aspergillus niger species is an important source for
enzyme produetions such as acid resistant amylase, glycoamylase, invertase, peetinase, protease,
glucose oxidase, naringynase, lactase; and gluconic and citric acid produetions from organic acids
(ONER 1996) in industrial microbiology. Penicillium species are important sources for pectic
enzyme and some oil produetions, and Fusarium moniliforme is an important source for grovvth
substance produetion such as gibberellin (ONER 1996).
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