SERI CILT SAYI

SERIES VOLUME NUMBER
SERIE =~ A BAND 52 HEFT 1 2002
SERIE TOME FASCICULE

ISTANBUL UNIVERSITESI

ORMAN FAKULTESI

DERGISI

REVIEW OF THE FACULTY OF FORESTRY,
UNIVERSITY OF ISTANBUL

ZEITSCHRIFT DER FORSTLICHEN FAKULTAT
DER UNIVERSITAT ISTANBUL

REVUE DE LA FACULTE FORESTIERE
DE L’UNIVERSITE D’ISTANBUL




BELGRAD ORMANINDA KARACAM (Pinus tiigra Arnold.)
MESCERELERININ TOPRAKLARINDAKI
MIKROFUNGUS FLORASI UZERINDE ARASTIRMALAR

Dog. Dr. Giinay COLAKOGLU1*

Kisa Ozet

Bu calismada Belgrad Ormam'ndaki karacam (Pinus iiigra Arnold.)
mesceresine ait iki ayri yerdeki toprak mikrofunguslarinin teshisleri
yapilmis, kalitatif olarak degerlendirilmistir. Toprak &érnekleri 1999-2000
yillari arasmda ilkbahar, yaz, sonbahar, kis mevsimlerinde alinmistir.

Arastirma suresince 32 toprak dérneginin “Toprag:i Seyreltme Me-
todu" ile incelenmesi sonucunda 310 izolat elde edilmistir. Bu izolatlarm
teshislerinin yapilmasi sonucunda 9 cins, 4'U Zygomycetes sinifina
(Mucorales), 9'u Deuteromycetes (Fungi Imperfecti) sinifina (Moniliales) ait
tir, 1 varyete ve ayrica 5 ayri steril mikrofungus teshis edilmistir. Steril izo-
latlar yaygm degildir.

1. GIRIS

Toprak mikrofbnguslafmm bazilari saprofit, bazilari ise diger bir fungus lzerinde para-
zit olarak buylmektedirler (fungicolous). Bu mikrofunguslarm bazilari ise insanlarda allerji ve
aspergillosis hastaliina neden olmaktadirlar. Tibbi mikrobiyolojide allerjen mikrofunguslarm
ekstraksiyonlari, toksisite ve deri testi uygulamalari yapilmaktadir. Bazi toprak mikrofunguslari
ise endustriyel mikrobiyolojide enzim ve antibiyotik Uretiminde 6nemli kaynaklardir. Bu calis-
madaki amag Belgrad Ormani karacam mescerelerindeki toprak mikrofunguslarmi teshis etmek,
kalitatif olarak ayrintili bir sekilde tanitmaktir.
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2. MATERYAL VE METOD

Toprak orneklerinin toplandiklari yerler ve bu yerlerdeki hakim agac turleri Tablo 1ide
goriulmektedir. Bu yerler karagam (Pinus nigra Arnold.) ile kaphdirlar.

32 toprak 6rne§i Belgrad Ormani karacam mescereleriniden 1999-2000 yillarinin ilkba-
har, yaz, sonbahar, kis mevsimlerinde alinmis ekimleri yapilmis ve mikroskopik metotlarla
cahisiimistir. Ornekler Belgrad Ormam'mn farkh iki yerinden her bir yerden 16'sar adet olmak
lzere alinmistir. Arastirma periyodu icinde bir toprak profili acilmis, yuzey disey olarak te-
mizlendikten sonra 6rnek ylizeye paralel olarak 10 cm derinlikten aseptik sartlarda alinmistir.
Getirilen toprak 6rnegi oda sicakliginda karistirilarak kurutulmustur. Toraktan mikrofungus izo-
lasyonunda "Toprag! Seyreltme Metodu" kullanilmistir (WAKSMAN 1922). Kurutulan toprak
orneginin steril damitik su ile 1/10'luk sispansiyonu hazirlanmis mekanik ¢alkalama makinasm-
da 30 dakika calkalanmistir (ONER 1973). Elde edilen siispansiyonun steril damitik su ile 1/100,
1/1000, 1/10000'lik suspansiyonlari hazirlanmistir. Sispansiyon serilerinden kullanmaya en
uygun olam 1/1000 ve 1/10000 olup (WARCUP 1960), ¢alismamizda 1/10000'lik slispansiyon
tercih edilmistir. Sispansiyon 6rneginden organik madde ve toprak zerreleri dibe ¢okmeden
(PHARA/KOMMEDAHL 1954) hazirlanmis Pepton Dekstroz Agar (MARTIN 1950) besiyeri
lizerine steril bir pipetle 1 mi ekim yapilmistir (BURGES 1967). Besiyerine bakteri ve
Actinomycetes'lerin Gremelerini 6nlemek amaci ile 30 mg/1 streptomycin ve koloni buyuklik-
lerini sinirlandirmak icin 30 mg/1 rose bengal ilave edilmistir (MARTIN 1950). Yedi gin
inkiibasyon periyodu sonucunda olusan mikrofungus kolonileri izole edilerek Malt Ekstrakt Agar
ve Czapex Dox Agar (SMITH 1971) besiyerlerine ekilmislerdir. 25°C'de 7-10 giin inklibasyon
periyodu sonucunda, preparat ortami pikrik asitle boyanmis laktofenol ¢ézeltisi (SMITH 1971)
kullanilarak mikrofunguslarin identifikasyonlari yapilmistir. Preparatlar hazirlanirken extra-
minces lameller kullaniimis ve teshisler literatirlere uygun olarak yapilmistir (THOM/RAPER
1945, RAPER ve ark. 1949, GILMAN 1957, RAPER/FENNEL 1965, RIFAI 1969, ZYCHA/
SIEPMANN 1969, BOOTH 1971, ELLIS 1971).

Tablo 1: Toprak Orneklerinin Toplandiklari Yerler ve Hakim Agag Tirleri
Table 1: Sampling Locations of Soils and Dominant Tree Species

Orneklerin Toplandig: Yerler Baki Hakim Agdaclar
Sampling Locations Exposure Dominant Trees
Karagam Mesceresi (Bentler) Dogu Pinus nigra Amold.
Pinus nigra Amold. Stand (Barrages) East

Karagam Mesceresi (Atatirk Arboretumu’nun yani) Kuzey Pinus nigra Amold.
Pinus nigra Amold. Stand (Near Atatiirk Arboretum) North

3. BULGULAR

Bu calismada Belgrad Ormani karagam mesceresi topraklarinin mikrofungus florasi
tespit edilmis, kalitatif olarak degerlendirilmistir. 1999-2000 yillari ilkbahar, yaz, sonbahar, kis
mevsimlerinde alman 32 toprak 6rneginin “Topragi Seyreltme Metodu" ile incelenmesi sonu-
cunda 310 izolat elde edilmistir. Bu izolatlarm teshislerinin yapilmasi sonucu 9 cinse ait (Tablo
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2), 13 tir, lvaryete ve ayrica 5 ayri steril mikrofungus elde edilmistir. Bunlardan 4 tanesi
Zygomycetes sinifina (Mucorales), 10 tanesi Deuteroniycetes (Fungi Imperfecti) sinifina
(Moniliales) aittir (Tablo 3). izole edilen mikrofunguslarm mevsimlere gére dagihsi Tablo 3’de
gorilmektedir. Steril izolatlar yaygin degildir.

Arastirma alani topraklarinda tur sayisi bakimindan en zengin cins Penicillium (2 tar, 1
varyete)'dur. En yaygin turler ise Mucorjansseni, Rhizopus nigriccins, Penicillium chrysogenum
ve Trichoderma viride'Ah (Tablo 3).

4. SONUG

Belgrad Ormani topraklarindan izole edilen funguslarm bazilari Colakoglu (1990)'na
gore agac kabuklari Uzerinde (Mucor hiemalis, Absidia spinosa ve Penicillium verrucosum
Dierckx var. verrucosum) bulunmustur.

izole edilen tirler (Mucor jansseni, Mucor hiemalis, Absidia spinosa, Aspergillus fitmi-
gatus, Aspergillus candidus, Penicillium chrysogenum, Penicillium expansum ve Trichoderma
viride) literatiirle uyum saglamaktadirlar (HASENEKOGLU 1980).

Teshis edilen mikrofunguslarm bazilari saprofit bazilari ise diger bir fungus tzerinde
parazit olarak buyumektedirler (fungicolous) (Trichoderma viride). Topraktaki bu mikrofungus-
larm bazilari ise insanlarda allerji (Penicillium chrysogenum ve Penicillium expansum) (INSTI-
TUTE PASTEUR 1976) ve aspergillosis hastaligina neden olmaktadirlar (Aspergillusfumigatus)
(UNAT 1997). Tibbi mikrobiyolojide allerjen mikrofunguslarm ekstraksiyonlari yapiimaktadir.

Endistriyel mikrobiyolojide Pekin'e gére (CETIN 1983) glikoz oksidaz enzimi elde
etmek igin Penicillium chrysogenum, seliilaz enzimi elde etmek icin Trichoderma viride dnemli
kaynaklardir. Penicillium chrysogenum'dan penisilin antibiyotigi de elde edilmektedir (ONER
1996).

Sonug olarak, Belgrad Ormam'nda dikimle gelistirilmis karacam mesceresi altindaki
mikrofungus tirlerinin teshisleri yapiimis, kalitatif olarak degerlendirilmislerdir.
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Table 2: Karacam Mesceresinin Topraklarindan izole Edilen Cinsler ve Bunlarin
Toplandig: Yerler
Table 2: Isolated Genera from Soils of Pinus nigra Arnold. Stand and Sampling Locations

Mikrofiinguslar Orneklerin Toplandigi Yerler

Microfungi Sampling Locations
ZYGOMYTECES SINIFI

CLASS: ZYGOMYCETES

MUCORALES TAKIMI

ORDER: MUCORALES 1 2
Mucor Mich. ex Fr. + +
Rhizopns Ehrenberg + +
Absidia van Tieghem + -

DEUTEROMYCETES SINIFI

FORM CLASS: DEUTEROMY CETES
MONILIALES TAKIMI

FORM ORDER: MONILIALES

Aspergillus Link + +
Penicillium Link + +
Trichoderma Pers. ex Fr. + +
Stemphylium Wallr. + +
Stachybotrys Corda + -
Fusarium Link ex Fr. + +

Orneklerin sayisi: 32
No. of samples :32 16 16

Cinslerin sayist :9
No. of genera 19 9 7

Orneklerin Toplandidr Yerler: 1. Karagam mesceresi (Bentler)

Notes for Locations ;1. Pinus nigra Arnold. Stand (Barrages)
2. Karagam mesceresi (Atatirk Arboretumu’'nun yani)
2. Pinus nigra Arnold. Stand (Near Atatirk Arboretum)



Tablo 3 : Karacam Mesceresinin Topraklarindan izole Edilen Tiirler ve Mevsimlere Gére Dagdisi
Table 3 : Isolated Species from Soils of Pinus nigra Arnold. Stand and Their Distribution According to Seasons

Mikro funguslar Yil 1999 Y1l 2000

Microfungi Y ear1999 Y ear2000

ZYGOMETES SINIFI flkbahar Yaz Sonbahar Kis ilkbahar Yaz Sonbahar Kig
FORM CLASS :ZYGOMYCETES Spring Summer Autumn Winter Spring Summer Autumn W inter

MUCORALES TAKIMI
FORM ORDER: MUCORALES

Mucorjansseni Lendner + + + + + + + +
Mucor hiemalis Wehmer + + - + + + - +
Rhizopus nigricans Ehrenberg + + + + + + + +
Absidia spinosa Lendner + - + + + - + +
DEUTEROMYCETES SINIFI

CLASS: DEUTEROMYCETES

MONILIALES TAKIMI

ORDER: MONILIALES

Aspergillusfumigatus Fresenius - - + + - - + +
Aspergillus candidiis Link + - + + + + + +
Penicillium chrysogenum Thom + + + + + + + +
Penicillium expansum (Link) Thom - - + + + + + +
Penicillium verrucosum Dierckx var. + - + + + + + +
verrucosum

Trichoderma viride Pers. ex Fr. + + + + + + + +
Trichoderma sp. + + - - + + + _

Stemphylium macrosporoideum (Ber. and Bro.) Sac. + + + _ + + + -
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Tablo 3 : (Devam)

Mikrofunguslar Yil 1999 Y1l 2000

Microfungi Year 1999 Y ear 2000
DEUTEROMYCETES SINIFI ilkbahar Yaz Sonbahar Kis ilkbahar Yaz Sonbahar Kis
FORM CLASS : DEUTEROMYCETES Spring Summer Autumn W inter Spring Summer Autumn W inter

MONILIALES TAKIMI
FORM ORDER: MONILIALES

Stemphylium verntculosum Zimmermann + + - - + + R R
Stachybotiys atra Corda + - + - - + - -
Fusarinm sulphureum Schlecht. + R + R R + R R
Fusarium sp. + + + - + - + -

STERIL MIKROFUNGUSLAR

sterile microfungi

Steril 1 - + - - - - + -
Sterile 1
Steril 2 - - - - + + - -
Sterile 2
Steril 3 - - - + + - - -
Sterile 3
Steril 4 - N - _ + - B _
Sterile 4
Steril 5 + - - - - + - -
Sterile 5

Orneklerin sayisi: 32
No. of samples : 32
Tirlerin sayisi 14

No. of species : 14
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INVESTIGATIONS ON THE MICROFUNGUS FLORA IN
THE SOILS OF Pinus nigra Arnold. STANDS IN
BELGRAD FOREST

Dog. Dr. Giinay COLAKOGLU

Abstract

In this study, the soil microfungi in the soil samples taken from two
different locations of the Belgrad Forest were determined and studied quali-
tatively. The soil samples were taken from the soils of Pinus nigra Arnold.
stands during spring, summer, autumn and winter seasons of 1999-2000
years.

32 soil samples vvere examined by using "Soil Dilution Plate Method"
and 310 isolates of fungi were obtained. 9 genera, 13 species, a variety, and
5 sterile microfungi vvere identified from these isolates. The sterile isolates
were not common.

1. INTRODUCTION

Some of soil microfungi are saprophyte and fungicolous. Some of these microfungi are
known to cause allergy and aspergillosis. Allergenic microfungi are important sources for extract
productions in medical microbiology. Some of the microfungi are also important sources for
enzyme and antibiotic productions in industrial microbiology.

2. MATERIALS AND METHODS

Sampling locations of soils and dominant tree species vvere shovvn in Table 1. These
locations were covered with Pinus nigra Arnold. stands.

32 soil samples, taken from Pinus nigra Arnold. stands of Belgrad Forest in consecu-
tive spring, summer, autumn and winter seasons during 1999-2000 years, vvere examined by cul-
tivation and microscopic methods. The samples vvere collected from two different locations of
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the Belgrad Forest, and 16 samples vvere taken from each location. In the research period, a soil
pit in Belgrad Forest was dug and the surface was cleaned up vertically. The samples vvere taken
from a depth of 10 cm in aseptic conditions. Aftervvards, they vvere mixed and left to dry in room
temperature. In the process of isolating microfungi from the soil sample "Soil Dilution Plate
Method" wvas employed (WAKSMAN 1922). Some sterile distilled vvater was added into the
dried samples to form a 1/10 suspension. The suspensions vvere mixed for 30 minutes in a
mechanical mixer (ONER 1973). Additionally, other suspensions vvere prepared at the rations
of 1/100, 1/1000, and 1/10000. Among these,the most appropriate suspensions for the study
vvere those prepared at the ratios of 1/1000 and 1/10000.The suspension prepared at 1/10000
ratio wvas preferred in this study (WARCUP 1960). Before the deposition of organic matters and
soil particles (PHARA/KOMMEDAHL1954), 1 mi of the latter suspension wvas cultivated into
medium of Peptone Dextrose Agar (MARTIN 1950) wvith & sterile pipette (BURGES 1967). To
prevent bacteria and Actinomycetes production, 30 mg/1 streptomcyin was added into the medi-
um along witli the same amount of rose bengal to limit the size of colonies (MARTIN 1950).
Microfungi vvere isolated on the Peptone '‘Dextrose Agar after an incubation period of 7 days at
25°C, and cultivated into the Malt Extract Agar and Czapex Dox Agar media (SMITH 1971).
Follovving another 7-10 days of incubation period at 25°C, the preparations vvere dyed wvith
picric acid and identified by means of lactophenol solution (SMITH 1971). In the preparations,
extra-minces lamellas vvere used and the identifications vvere carried out according to literatures.

3. RESULTS

In this study, the soil microfungi in the soils of Pinus nigra Arnold. stands in Belgrad
Forest vvere studied qualitatively. During two years of the study, 32 soil samples vvere examined
by using "Soil Dilution Plate Method", and 310 isolates of fungi vvere obtained. By Identifica-
tion of these isolates, 9 genera (Table 2), 4 species in the Zygomycetes class (Mucorales), 9
species, a variety in the form class Deuteromycetes (Fungi Imperfecti) (Moniliales); totally 13
species, a variety, and 5 different sterile microfungi vvere determined (Table 3). The sterile iso-
lates vvere not common.

In the soils, Penicillium (2 species, a variety) wvas the most populated genus. Mucor
jansseni, Rhizopus nigricans, Penicillium chrysogenum, and Trichoderma viride vvere the most
frequent species found (Table 3).

4. CONCLUSIONS

Some of the microfungi isolated from soils of Belgrad Forest (Mucor hiemalis, Absidia
spinosa, and Penicillium verrucosum Dierckx var. verrucosum) have close affinity to tree barks
as found in an earlier study by the author (COLAKOGLU 1990).

The isolated species (Mucor jansseni, Mucor hiemalis, Absidia spinosa, Aspergillus
fumigatus, Aspergillus candidus, Penicillium chrysogenum, Penicillium expapsum and
Trichoderma viride) vvere in accord with related literatire (HASENEKOGLU 1980).

Some of soil microfungi are saprophyte and fungicolous (e.g. Trichoderma viride).
These microfungi, some of wvhich are found in soil and knovvn to cause allergy (Penicillium
chrysogenum and Penicillium expansum) (INSTITUTE PASTEUR 1976), and aspergillosis
(Aspergillus fumigatus) (UNAT 1997). Allergenic microfungi are important sources for extracts
productions in medical microbiology.
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According to Pekin (CETIN 1983), Penicillium chrysogenum (glucose oxidase enzyme),
Trichoderma viride (cellulase enzyme); and Penicillium chrysogenum (penicillin for antibiotics)
(ONER 1996) are valuable sources enzymes and antibiotic productions in industial microbiolo-
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