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KARSILASTIRILMASI UZERINE BiR ARASTIRMA
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Bu calismada Belgrad Ormani’ndaki karagcam (Pinus nigra Arnold.) ve
mese (Quercus spp.) mescerelerine ait yedi ayri1 yerdeki toprak mikrofungus-
larinin teshisleri yapilmis ve kantitatif olarak degerlendirilmistir. Toprak or-
nekleri 1999-2000 yillari arasinda ilkbahar, yaz, sonbahar, kis mevsimlerinde
alinmis ve Belgrad Ormani toprak mikrofunguslari ile yapilan ilk arastirma
olmustur.

112 toprak 6rneginin "Toprag! Seyreltme Metodu" ve topragin dogrudan
inokulasyonu ile incelenmesi sonucunda 960 izolat elde edilmistir. Bu izolat-
iarin teshislerinin yapilmasi sonucunda 2 sinifa ait 16 cins, 32 tur, 1 varyete
ve ayrica 9 ayri steril mikrofungus teshis edilmistir.

Arastirma alani topraklarinda tur bakimindan en zengin cinsler ve en
yaygin turler kantitatif olarak degerlendirilmistir. 5 mikrofungus tiirii kara-
¢am (P. nigra Arnold.) ve mese (Quercus spp.) mescerelerinin her ikisinden de
alinan toprak drneklerinde bulunmuslardir. Steril izolatlar yaygin degildir.

1. GIRIS

Toprak mikrofunguslari izerindeki arastirma ve yayinlar bati Glkelerinde 1930’lardan, (l-
kemizde ise 6zellikle 1970’li yillarin baslarindan bu yana hiz kazanmistir. Bu calismadaki amag
Belgrad Ormani karacam ve mese mescerelerindeki toprak mikrofunguslarini teshis etmek ve kan-
titatif olarak ayrintili bir sekilde tanitmaktir. Simdiye kadar arastirma alaninda toprak mikrofun-
guslari ile yapilan bir ¢calismaya rastlanmamistir.

1) Marmara Universitesi Fen-Edebiyat Fakiiltesi Biyoloji Bolimd.
2) . . .
Calismam sirasinda ilgi ve yardimlarini gérdiigim 1.U.Orman Fakiltesi Toprak limi ve Ekoloji Anabilim Dali Baskani

Sayin Prof.Dr.M.Dogan KANTARCI'ya sayg! ve tesekkirlerimi sunarim.
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2. MATERYAL VE METOD

Belgrad Ormani Trakya’nin kuzeydogusunda, Karadeniz ile istanbul Bogazi arasinda, Ist-
ranca daglarinin Karadeniz’e dogru uzanan kisimlarinin giiney yoéninde bulunmaktadir. Genel
mevkii Catalca yarimadasinda 28°54'-29°00' Dogu boylamlari (Greenwich) ile 41° 09'-41° 12'
30" Kuzey enlemleri arasina rastlamaktadir. istanbul Bogazina Dogu kenari ile 3-4 km yaklas-
maktadir (CEPEL 1965). En yiksek noktasi 230 m (Kartaltepe), en algak noktasi 40 m (Kurude-
re)’dir (KANTARCI 1980). Orman 1971-1972 yili Amenajman planina gore 5441.71 hektarhk bir
alani kaplamaktadir (OZHAN 1977).

Belgrad Ormani’nin iklim 6zellikleri Bahcekdy Meteoroloji istasyonu tarafindan 30 yillik
(1948-1977) dlgmelerle karakterize edilmistir. Bu hususla ilgili bilgiler Tablo 1 ve Tablo 2’de g6-
rilmektedir (ERUZ 1980).

ilgili tablolarin incelenmesine gére Belgrad Ormani Thornthvvaite yéntemine gére "Nem-
li, mezotermal, su noksani yaz mevsiminde gorilen, okyanus tesirine yakin" bir iklime (B3, B'j,

Sb'4) sahiptir (ERUZ 1980).

Toprak drneklerinin toplandiklari yerler ve bu yerlerdeki hakim agag tiirleri Tablo 3’de go-
rilmektedir. Bu yerler karagam (Pinus nigra Arnold.) ve mese turleri (Quercus spp.) ile kaplidir-
lar. Toprak érneklerinin 6zellikleri ve bazi ortalama degerler Tablo 4a, 4b, 5a (KARAOZ 1988) ve
5b (ERUZ 1980)’de verilmistir.

112 toprak 6rnegi Belgrad Ormani karagam ve mese mescerelerinden 1999-2000 yillari-
nin ilkbahar, yaz, sonbahar ve kis mevsimlerinde alinmis, ekimleri yapiimig ve mikroskopik me-
totlarla calisiimistir. Ornekler Belgrad Ormam’nin farkl yedi yerinden 16’sar adet olmak iizere 10
cm derinlikten alinmistir. Laboraluvarda "Topragi Seyreltme Metodu"ndan ve topragin dogrudan
inokilasyonu (topragin dogrudan besiyerine asilanmasi) yénteminden yararlaniimistir (KUBA-
TOVA ve ark. 1998).

izolasyon icin rose bengal’li Pepton Dekstroz Agar ve Sabouraud’s Agar gibi farkl
besiyerleri ile calisilmistir (KUBATOVA ve ark. 1998). Bakterileri uzaklastirmak icin bitiin
besiyerlerine 30 mg/1 streptomycin katilmistir (MARTIN 1950).

Petri kaplarinin inkiibasyonu 25°C’de yapilmistir. Koloniler gériinmeye basladiktan bir-
kag giin sonra sonra diger besiyerlerine transfer edilmislerdir. Bu besiyerleri Malt Ekstrakt Agar
ve Czapex Dox Agar’dir (KUBATOVA ve ark. 1998). Toprak mikrofunguslarinin identifikasyonu
mikroskopik ve makromorfolojik dzelliklerine gore literaturlere uygun olarak yapiimistir (RAPER
ve ark. 1949, GILMAN 1957, RAPER/FENNEL 1965, SIMMONS 1967, RIFAI 1969,
ZYCHA/SIEPMANN 1969, BOOTH 1971, ELLIS 1971, HASENEKOGLU 1980, COLAKOG-
LU 1990).



Tablo 1 : Bahgekiy Meteoroloji Istasyonunun 1948-1977 Yillarina Iliskin Bazi Verileri
Table 1: Some Climatic Data of Bahgekoy Meteorology Station (1948-1977)

[xlim Elemanlan Aylar Months Yillik
Climate elements I I 11 v A% vl VI VI IX X X1 X1 Annual
Ortalama sicaklik C° 4.7 5.0 5.9 104 150 192 216 216 178 142 109 6.9 12.8
Average temperature C°

En yitksek sicaklik C° 220 23.5 279 322 340 366 366 397 351 317 258 214 39.7
Maximum temperature C°

Giinliik-daily 1948 1958 1952 1952 1958 1955 1966 1958 1961 1952 1961 1963

En diigiik sicaklik C° -15.8 9.2 -84 26 1.7 5.0 89 57 4.6 0.6 1.7 -104 -15.8
Minimum temperature C°

Giinlik-daily 1963 1956 1949 1963 1965 1962 1950 1949 1970 1972 1948 1967

Ortalama yagis mm. 157.8 1084 1144 562 428 402 303 514 734 1112 1281 1718 1086.0
Average rain mm,

En yiiksek yagis 69.9 50.5 852 63.1 1323 872 66.6 1073 804 1012 772 65.5 132.2
Maximum rain mm.

Ortalama bagil nem % 84 32 83 82 82 80 79 79 81 83 87 85 82
Average relative moisture %

En diisik bagil nem 36 33 22 17 28 23 23 25 25 24 36 34 17
Minimum relative moisture %

Donlu giinler sayis1 11 ) 1 1 - - - - - - 2 5 33
Number of freezing days

Hakim riizgar yonii KB-KD KB-KD KD KD KD KD KD KD KD KD KD KD KB-KD
Side of dominant wind

Karla &rtiilii giin sayisi 44 4.5 20 - - - - - - - 03 1.5 127
Number of snowy days
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Tablo 2 : Thornthwaite Yontemine Gore Bahcekoy’iin Su Bilancosu
Table 2: Water Balance of Bahgekoy According to Thornthwaite Metod

Bilango elemantan
Balance clements
Ortalama sicaklik
Average temperature
Sicaklik indisi

Su noksam

Water deficiency

Su fazlast

Water excess
Nemlilik orant
Proportion of moisture

:

B

4.7

0.91

12.5

10.4

157.8

100.0

10.4

1474

14.2

5.0

1.00

13.7

11.4

108.4

100.0

114

97.0

85

Aylar
m
59

129

16.0

16.5

114.4

100.0

16.5

97.9

5.9

Months
v v
104 150
3.03 528
375 600
41.6 75.0
56.2 428

- 322
1000 678
416 750
14.6 -

03 0.4

Vi
19.2

7.67

90.0

113.4

40.2

67.8

108.0

54

0.6

216

%17

95.0

120.6

30.3

303

90.3

0.7

VIII
21.6

9.17

95.0

113.0

514

514

61.6

0.5

X
17.8

6.34

75.0

78.0

73.4

734

4.6

-0.05

X
14.2

4.36

350

528

1112

584

584

528

1.1

X1
109

3.25

38.0

312

128.1

416

100.0

31.2

553

3.1

1.63

21.0

168

171.8

100.0

16.8

155.0

9.2

Yillik

12.8

54.10

680.7

1086.0

518.8

161.9

567.2

86
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Tablo 3 : Toprak Orneklerinin Toplandiklari Yerler ve Hakim Agac Tiirleri

Table 3 : Sampling Locations of Soils and Dominant Tree Species

Omeklerin Toplandig1 Yerler Baki Halcir'n Agaclar
Sampling Locations Exposure Dominant Trees
Karacam Megceresi (Bentler) Dogu Pinus nigra Amold
Pinus nigra Amold. Stand (Barrages) East ‘ '
Karagam megceresi (Atatiirk Arboretumu’nun yant) ;u:gly Pinus nigra Amold.
Pinus nigra Amold. Stand (Near Atatirk Arboretum) 0]
Mese Mesceresi (Topuzlu Bendi’nden Sultan Mahmut Bendi’ne giderken) Dogu gui;rcus petraea (Mattuschka)
uercus Stand (Between Topuzlu Barrage and Sultan Mahmut Barrage) East ]
Siese Mesceresi (Valide Sultan Bendi Cevresi) Kuzeydogu Q.uercus petraea (Mattuschka)
Quercus Stand (Environs of Valide Sultan Barrage) Northeast Lieb.
Mege Mesceresi (Atatiirk Arboretumu’nun yani) Kuzey Quercus spp.
Quercus Stand (Near Atatilrk Arboretum) . North i
Mese Mesceresi (102 No’lu BSlme Sofuksu mevkii) Dogu ;
Quercus Stand (Subdivision Number 102, Sofuksu) East
Mese Megceresi (Orman Fakilltesi Bahgesi) ﬁ Quercus spp.

Quercus Stand (Garden of Forestry Faculty)

VIVIOTA SNONNAOUNIN
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Tablo 4 : Toprak Orneklerinin Ozellikleri ve Bazi Ortalama Degerler (Karagam Mesceresi: Bentler.
Ana Materyal: Pliosen | Balgik M ateryali)

Table 4a: Properties of Soil Samples and Some Average Values (Pinus nigia Arnold. Stand: Bairages. Main
Material: Pliosene 1Loall Material)

Toprak ozellikleri Olgii Birimleri Horizonlar ve Derinlikler cm
Soil properties Unitsof Horizons on Their Deptlis cm
Measurements Ah Ael
0-5 5-10
Kil % 20 22
Clay
Organik madde % 8.80 2.56
Organic material
Nt % 0.26 0.06
K+ gr/1oo gr 0.50 0.21
Na+ me/100 gr 0.13 0.09
Cnu me/100 gr 3.73 1.68
Mgé+ me/100 gr 127 0.76
S (2 katyonlar) me/100 gr 5.62 2.74
Total ofexchaiigeable cations
T (Katyon degisim kapasitesi) me/100 gr 17.24 10.54
Cation excliange capacity
ince toprak gr/lt 1080 1300
Fine soil
Kil gr/lt 210 285
Clay
Organik Madde gr/lt 8.80 2.56
Orgauic material
Nt gr/lt 2.76 0.75
r me/lt 5.33 2.78
Na+ me/It 1,35 113
Ca~ me/lt 40.40 21.76
Mga4 me/lt 13.70 9.87
S me/it 60.78 35.54
T me/It 185.69 136.61
pH H20 5.43 5.38

NKC1 4.13 410 ,
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Tablo 4b : Toprak Orneklerinin Ozellikleri ve Bazi Ortalama De{erler (Karagam Mesceresi: Atatiirk
Arboretumu’nun yani. Ana Materyal: Pliosen | Balgik Materyali)

Table 4b : Properties of Soil Samples and Some Average Values (Piluis nigra Ainold. Stand: Near Atatiirk
Arboretum. Main Material: Pliosone | Loam Material)

Toprak Ozellikleri Olgii Birimleri Horizotilar ve Derinlikler cm
Soil properties Units of Horizons on Their Depths cm
Measuremenls Ah _ el
0-5 5-10
Kil % 23 26
Ciay
Organik madde % 9.59 3.16
Organic material
Nt % 0.30 0.12
K+ me/100 gr 0.88 0.17
Na+ me/100 gr 0.14 0.11
ar me/100 gr 6.93 3.69
Mg~ me/100 gr 3.53 2.84
S (S kalyonlar) me/100 gr 10.88 6.81
Total of excltangeable cations
T (Katyon degisim kapasitesi) me/100 gr 21.47 13.92
Cation exchange kapasitesi)
PH h 2o 5.43 5.38
NKC1 4.13 4.10
tnce toprak gr/lt 1280 1375
Fine soil
Kil gr/lt 292 358
Clay
Organik Madde gr/lt 121.76 4351
Organic material
Nt grlil 3.76 1.65
K+ me/lt 3.58 2.34
Na+ me/It 1.83 1.48
Cas* me/lt 88.47 50,78
Mg~ me/lt 45.16 38.98
S me/lt 139.04 93.58

T me/It 273.41 191.45 ,
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Tablo Sa : Toprak Orneklerinin Ozellikleri ve Bazi Ortalama Degerler (Mese Mesceresi: Atatiirk
Arboretumu’nun yani. Ana Materyal: Pliosen | Kil Materyali)

Table 5a:  Properties of Soil Samples and Some Average Values (Quercus Stand: Near Atatiirk Arboretum.
Main Material: Pliosene | Clay Material)

Toprak Ozellikleri Olgu Birimleri Horizonlar ve Derinlikler cm
Soil properties Units of Horizons on Their Depths cm
Measiirements Ab Ael
0-5 5-10
Kil % 21 26
Clay
Organik madde % 11.49 4.23
Organic material
Nt % 0.35 0.15
K+ me/100 gr 0.51 0.23
Na+ me/100 gr 0.18 0.13
CIT me/100 gr 13.45 3.67
Mg” Ine/100 gr 2.92 2.04
S (S katyonlar) me/100 gr 17.06 6.07
Total of exchangeable cations
T (Katyon degisim kapasitesi) ine/ 100 gr 30.16 14.22
Cation exchange capacity
ince toprak gr/lt 926 1351
Fine soil
Kil gr/lt 196 348
Clay
Organik Madde gr/lt 106.40 57.14
Organic material
Nt gr/lt 3.26 2.05
BO me/lt 4.70 3.05
Na+ me/lt 1.68 181
Cat me/It 125.41 49.75
Mg~ me/lt 27.00 2757
S me/It 158.79 82.18
T me/It 279.23 192.25
pH H20 5.16 4.96

NKC1 4.09 3.76 :
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Tablo 5b : Toprak Orneklerinin Ozellikleri ve Bazi Ortalama Degerler (Mese M esceresi: Topuzlu Ben-
di’nden Sultan Mahmut Bendi’'ne giderken, Valide Sultan Bendi Cevresi, 102 No’lu Bélme
Soguksu mevkii, Orman Fakiltesi Bahcesi. Ana M ateryal: Paleozoik-KarboniferToztasi Sis-
ti, Pliosenr | Balgik M ateryali)

Table 5b:  Properties of Soil Samples and Some Average Values (Qliercus Stand: Between Topuzlu Barrage
and Sultan Mahmut Barrage, Environs of Valide Sultan Barrage, Subdivision Number 102, Soguk-
su, Garden of Forestry Faculty. Main Material: Paleozoic-Carboniferous Siltstone Schist, Pliosene
1Loam Material)

Toprak Ozellikleri Olgii Birimleri  Paleozoik-Karbonifer Pliosen |
Soil properties Units of Toztast Sisti Balcik Materyali
Measurements Paleozoic- Pliosen |
Carboniferous Loam Material

Siltstone Schist
Horizonlarve Derin-  Horizonlar ve Derin-
likler cm Horizons on  likler cm Horizons on

Their Depths cm Tlieir Depiiis cm
Ah Ael Ael Ael
0-3/5 3/5-10/15 0-3/5 3/5-10/15

Kil %gr 27.1 39.5 16.1 26
Clay
Organik madde %gr 10.19 2.37 9.30 2.02
Organic material
Nt % P 0.29 0.10 0.27 0.09
K+ % gr 0,76 0,31 0.60 0.22
Na+ 0.28 0.18 0.20 0.15
Can %gr 10.95 1.64 11.36 1.21
Mg” (735 ] O 2.76 0.86 2,59 0.57
S (I kalyonlar) me/100 gr 17.78 3.74 14.68 2.10
Total of exckangeable cations
T (Kalyon degisim kapasitesi) me/100 gr 23.71 15.15 16.43 8.03
Catiou excliange capacity
oH HO 5.19 4.83 5.67 4.92

NKC1 4.12 3.49 4.82 3.84
ince toprak gr/lt 694 1279 663 1182
Fine soil
Kil gr/lt 186.6 468.7 115.2 316.7
Clay
Organik Madde gr/lt 67.34 30.31 60.20 22.67
Organic material
Nt P/U 1.84 1.27 1.805 1.030
K+ me/lt 4.56 3.53 411 2.17
Na+ me/lt 2.02 2.46 151 1.98
Car me/lt 76.26 21.00 75.35 14.28
w me/It 19.16 11.01 17.18 6.78
S me/It 102.00 37.99 98.34 25.88
T me/lt 145.84 174.33 111.76 98.95
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3. BULGULAR

Belgrad Ormani karagcam ve mese mescereleri topraklarinin mikrofungus florasinin tespit
edilmesi ve bu iki mikrofungus floralarinin kantitatif olarak karsilastiriimasi amaciyla yapilan bu
calismada 1999-2000 yillari ilkbahar, yaz, sonbahar, kis mevsimlerinde alman 112 toprak &érnegi-
nin "Toprag! Seyreltme Metodu" ve topragin dogrudan inokiilasyonu ile incelenmesi sonucunda
960 izolat, 786 koloni elde edilmistir. Bu izolatlarin teshislerinin yapilmasi sonucu 16 cinse ait
(Tablo 6) 32 tur, 1varyete ve ayrica 9 ayri steril mikrofungus elde edilmistir. Bunlardan 5 tanesi
Zygomycetes sinifina (Mucorales), 28 tanesi Deuteromycetes (Fungi Impeifecti) sinifina (Monili-
ales) aittir (Tablo 7).

Elde edilen turlerden 14 tanesi karagam mesceresi, 24 tanesi mese mesceresi topraklarin-
dan 5 tanesi (Rhizopus nigricans, Stemphylium macrosporoideiim, Stemphylium verruculosum,
Stachybotrys atra ve Fusariimi sulphureum) her iki mescereden de izole edilmistir (Tablo 7). Aras-
tirma alani topraklarinda tir sayisi bakimindan en zengin cinsler Aspergillus (186 koloni), Peni-
cillium (181 koloni), Fusarium (95 koloni) ve Trichoderma (73 koloni)’dir (Tablo 6). En yaygin
turler ise Rliizopus nigricans (96 koloni), Aspergillus niger (65 koloni), Aspergillusflavus (45 ko-
loni), Penicillium nigricans (32 koloni), Aspergillus repens (28 koloni), Penicilliuni simplicissi-
mum (27 koloni) ve Fusarium sulphureum (25 koloni)’dur (Tablo 7).

4. SONUC

Toprak organizmalarinin aktiviteleri sicaklik faktoriine bagli olarak -10 ile 80°C arasinda
cereyan eder (CENGEL 1994). Mikrofunguslar ise genellikle 22-25°C arasinda iyi gelisirler. (CO-
LAKOGLU 1987, 1990). Mikrofunguslarin az gériildigi sayi ise mevsimlere ve toprak derinligi-
ne bagli olmaktadir. Genellikle kis mevsiminde diisiik sayida mikrofungus elde edilmesi toprak si-
cakhginin ¢ok distk olmasina baghdir. Belgrad Ormani topragi ilkbahar, yaz ve sonbaharda mik-
rofunguslarin gelismesi icin kis mevsimine gére daha uygundur (Tablo 1). Bununla beraber Peni-
cillium cinsine ait tiirler soguk iklimlerde gérilurler (WAKSMAN 1944). Cladosporium herbarum
tird ise minimum -6°C, maksimum 30°C’de ¢ogalabilir. Bu nedenle organizmalarin minimum,
maksimum ve optimum istek sinirlar vardir (CENGEL 1994). Su tim canlilarin gelisim ve hayat-
sal faaliyetlerinin cereyani igin temel bir maddedir. Mantarlar suyun en az %12 oraninda bulundu-
gu ortamlarda gelisebilirler. Genel olarak toprak organizmalarinin optimum diizeyde gelisebilme-
leri icin topragin faydalanilabilir su tutma kapasitesinin %55-60"1 kadar nemli olmasi gerekir
(CENGEL 1994). Belgrad Ormani topraklari 6zellikle bahar aylarinda mikrofunguslarin yasayip,
¢ogalmalari igin yeterli su ve nem oranina sahiptirler (Tablo 1,2). Toprak derinligi arttikca organik
madde miktarinda disus gorulmektedir (Tablo 4a, 4b, 5a, 5b). Mikrobiyolojik faaliyetlerin en yo-
gun oldugu toprak 0-30 cm arasindadir. Daha derinlerde mikroorganizma sayisi azalarak devam
eder (CENGEL 1994). Arastirma siiresince toprak drnekleri Ah horizonundan degil, organik mad-

denin daha az oldugu 10 cm (9.5-10.5 cm) derinlikten alinmistir.

Mantarlar hafif ve oldukca siddetli asit ortamlara dayanikl veya asidi seven, organizma-
lardir. Mantar Uretmek icin genellikle besiyerlerinin pH’si 4.5-5.5 arasinda ayarlanir (CENGEL
1994). Arastirma alani topraklari mikrofunguslarin yasayip, gelisebilmeleri icin yeterli pH’ya sa-
hip olup hafif asit veya orta derecede asittir (Tablo 4a, 4b, 5a, 5b).

Biyolojik yonden topradin g6zeneklerinin toplaminin %50’sini organizmalarin isgal ettigi
kabul edilmelidir. Bu gdzeneklerin, yaklasik %20°sini iri (0>30 p) ve yaklasik %30’unu ince (0
0.2-10 p) gbzenekler teskil eder. iri gézenekler genellikle hava ile, ince gbzenekler de su ile dolu-
durlar. 5-15 cm derinlikteki bir topragin: %51.0’ini kati madde, %28.6’sm1 su ile dolu gézenek
hacmi, %22.4°0Un0 hava ile dolu gdzenek hacmi olusturur. Toprak bosluklarinda su ve hava iliski-
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leri organizmalari ¢ok yakindan etkilerler. G6zenek hacminin %30-40’a dismesi halinde organiz-
ma faaliyetlerinde dikkati ¢ceken bir azalma gérilur. Toprak striktiriinin olusumunda ve devamin-
da biyolojik olaylar yaninda, fiziko-kimyasal olaylar da etkilidirler. Topragin striktird; kil, hu-
mus, kireg, kalsiyum, demir oksitler, diger maddelerin etkisi ve toprak islemesi, don vb. olaylarin
etkisi ile gelisir. Topragin kil miktari ve kilin mineralojik yapisi (6zellikle tg¢ tabakali kil mineral-
leri) toprak strukturiinin olusumunda cok etkilidir. Mantar miselleri de toprak strikturi olusumu-
na etkilidirler (CENGEL 1994). Arastirma sonucunda 6rneklerin alindigi 10 cm toprak derinligin-
de ve bu derinlikteki topragin kil miktarlarinda (Tablo 4a, 4b, 5a, 5b) mikrofunguslarin yasayip
gelisebildikleri bulunmustur. Toprak organizmalari besin maddeleri ihtiyaclari bakimindan yuksek
bitkilere benzerler. Makro elementlerden 6zellikle fosfor, kukirt, kalsiyum, potasyum, magnez-
yum ve mikro elementlerden molibden, ¢inko, mangan, kobalt, bakir, demir, bor, vanadyum, klor
ve sodyum dnemlidir (CENGEL 1994). Tablo 4,a 4b, 5a, 5b’de gdrildiigi gibi mikrofunguslarin
ihtiyag duydugu mineral maddeler toprak 6rneklerinin alindigi 10 cm derinlikte yeterince mevcut-
tur.

izole edilen biitin mikrofunguslarin listesi Tablo 7°’de gorilmektedir. Orneklerin alindigi
yerlerin hepsinde sik gorilen tiriin biri, nadiren izole edilen tirlerin cogu ve diger siklikla gori-
len birka¢ mikrofungus bulunmustur. Bu sonuclara gdre arastirma alani topraklarinda tir bakimin-
dan en zengin cinsler Aspergillits (%23.664), Penicillium (%23.027), Fusarium (% 12.086) ve
Trichoclenna (%9.287)dir (Tablo 6). En yaygin tirler ise Rhizopus nigricans (% 12.213), Asper-
gillits niger (%8.269), Aspergillits flaviis (%5.725), Penicillium nigricans (%4.071), Aspergillits
repens (%3.562), Penicillium simplicissimum (%3.435), Fusarium sulphinreum (%3.180)’dur
(Tablo 7).

Ornek alman yerler ve toprak 6rneklerine bagh olarak belirlenen ve kaydedilen mikrofun-
guslarm sayisi asagida siralanan t¢ 6nemli faktére bagh gortlmektedirler:

1. Muayene metotlari: Kiltir metotlari toprakta bulunan saprofit mikrofunguslarin yalniz
bir kismini izole etmeye uygundur. Ayni zamanda "izolasyon besiyerlerinin" secimi de ¢ok 6nem-
lidir.

2. incelenen toprak érnekleri; bulgularin yeterlili§i ve karsilastirmalarin yapilabilmesi igin
uygun sayida olmahdir.

3. Suphesiz, arastiricinin fikir ve bilgisi de 6nemlidir. Calismada sunulan Penicillium,
Trichoclenna, Fusciriuin ve diger cinslere ait tirlerin konvansiyonel metotlarla teshisi ¢ok zordur.
Cunkd bunlarin morfolojik ézellikleri cogu kez agik degildir.

Sonug olarak; Belgrad Ormani’nda dogal mese mesceresi ve dikimle gelistirilmis karagam
mesceresi altindaki mikrofungus tirlerinin teshisleri yapilmis ve kantilatif olarak degerlendiril-
mislerdir. Bulunan mikrofungus cinslerinin bazilari (Mucor, Rhizopus. Aspergillits, Penicillium,
Trichoderma, Stemphyliuni, Stachyhotrys ve Fusarium) her iki mescerede de yasayabildikleri hal-
de, bazilarinin (Absidia) karacam tirine, bazilarinin da (Gliocladinim, Tricliotheciim, Ac-
reinonium, Hinicola, Cladosporinim, Alteinaria ve Ulocladiiim) mese tiriine bagh olduklari an-
lasiimaktadir. '



Tablo 6 : Elde Edilen Cinslerin Koloni Sayilan (adet) ve Bunlarin Toplam Koloni Sayisina Oranlan
Table 6 : Colony Numbers of Obtanied Genera and Proportions of These to Total Colony Number

Mikrofunguslar Orneklerin Toplandidi Yerler

Microftmagi Sampling Locations ¢

ZYGOMYCETES SINIFI Genus Sayisina
CLASS: ZYGOMYCETES . , 3 4 5 . 7 Orant. %
MUCORALES TAKM Proportion to
ORDER: MUCORALES Genus Number %
Mucor Mich ex Fr. 2 1 - ] - - 2 0.636
Rhizopus Ehrenberg 14 12 9 1 28 16 6 12.213
Absiciia van Tieghem 1 - - - - - - 0.127

DEUTEROMYCETES SINIFI

FORM CLASS: DEUTEROMYCETES
MONILIALES TAKIMI

FORM ORDER : MONILIALES

Aspergillus Link 19 10 20 19 30 25 63 23.664
Penicillimi Link 20 45 21 21 32 27 15 23.027
Gliocladum Corda - - - - 2 - - 0.254
Trichoderma Pers ex Fr. 18 10 16 21 8 - - 9.287
Trichothecium Link - - - - - 2 - 0.254
Acremonium Linkex Fr. - - 12 - 10 - - 2.798
Humicola Traaen - - - - - - 5 0.636
Stemphylium Walilr i 4 - - - 13 - 2.290

Cladosporium Link - - 2 - - - - 0.254
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Tablo 6 ‘nin devami

1 2 3 4 5 6
Altemaria Ness ex Fr. - - - - - R
Ulocladium Preuss - - - - - -
Stachybotrys Corda 1 » - 2 - -
Fusarium Link ex Fr. 14 14 10 11 20 17
Orneklerin sayisi: 112
16 16 16 16 16 16
No. of saniples: 112
Kolonilerin sayisi: 786
i 111 110 117 100 130 100
No. of colonies: 786
Cinslerin sayisi: 16
9 7 7 6 7 6
No. of genera: 16

Orneklerin Toplandigi Yerler:

Notes for Locations :

Karagam Mesceresi (Bentler)

Pinus nigra Amold. Stand (Barrages)

Karagam Mesceresi (Atatirk Arboretumu’nun yani)

Pinus Nigra Amold. Stand (Near Atatiirk Arboretum)

Mese mesceresi (Topuzlu Bendi’nden Sultan Mahmut Bendi’ne giderken
Quercus Stand (Between Topuzlu Barrage and Sultan Mahmut Barrage)
Mese Mesceresi (Valide Sultan Bendi Cevresi)

Qiterciis Stand (Environs of Valide Sultan Barrage)

Mese Mesceresi (Atatiirk Arboretumu’nun yant)

Quercus Stand (Near Atatiirk Arboretum)

Mese Mesceresi (102 No’lu Bolme Soguksu mevkii)

Qiterciis Stand (Subdivision Number 102, Soguksu)

Mese Mesceresi (Orman Fakiltesi Bahgesi)

Quercus Stand (Garden of Forestry Faculty)

|l

NN o g R0 NN

16

118

0.763
0.636
0.381
12.086
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Tablo 7 : Elde Edilen Tirlerin Koloni Sayilari (adet) , Kendi Cinsine ve Toplam Koloni Sayisina Oranlari

Table 7 : Colony Numbers of Obtained Species, Proportions of These to Genus and Total Colony Number

Mikrofunguslar
Microfungi
ZYGOMYCETES SINIFI
CLASS: ZYGOMYCETES
MUCORALES TAKIMI
ORDER: MUCORALES
Mucor jansseni Lendner 2 - _
Mucor globosus Fischer - - -
Mucor hiemalis Wehmer - 1 -
Rhizopus nigricans Ehienberg 14 12 9
Absidia spinosa Lendner 1 - _
‘deuteromycetes sinifi

'FORM CLASS: DEUTEROMYCETES

MONILIALES TAKIMI

FORM ORDER : MONILIALES

Aspergillus repens de Bary - - .
Aspergillus ochraceus Wiihelm - _ _
Aspergillufiimigatus Fresenius - 10 -
AspergillusJlavus Link ex Gray - - 20
Aspergillus niger van Tieghem - - -
Aspergillus cmdiaus Link 19 - -
Penicilliumfrequenlans Westiing - - -
Penicillium simplicissimum (Oudemans) Thom - - -

Orneklerin Toplandi§ Yerler
Sampling Locafions

4 5 6
11 28 16
19 - -
- - 25
- 30 -
- - 27

28

35

15

Kendi Cinsine
Oram %
Proportion
to Its Gemis %
40
-40
20
100
100

15.053
10.215
5.376
24.193
34.946
10.215
8.287
14.917

Toplam Saylya
Oram%
Proportion to
Totai Number %
0.254
0.254
0.127
12.213
0.127

3.562
2417
1.272
5.725
8.269
2.417
1.908
3.435
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Tablo 7’nin devami

Mikrofunguslar

Microfungi

DEUTEROMYCETES SINIFI
FORM CLASS: DEUTEROMYCETES
MONILIALES TAKIMI

FORM ORDER :MONILIALES
Penicillium nigricans Bainier
Penidllium chrysogenum Thom
Penicillium brevicompactum Dierckx
Penicillium expansum (Link) Thom
Penicillium verrucosum Dierckx var. verrucosum
Penidllium cyclopium Westling
Cliocladium roseum (Link) Bainier
Trichoderma viride Pers.ex Fr.
Trichoderma sp.

Trichoderma sp.

Trichoderma sp.

Trichoderma sp.

Trilchothecium roseum Link

Acremonitm sp.

Acremonium sp.

Humicolagtisea Traaen

Stemphylium macrosporoideum (Ber. and Bro.) Sac.

Orneklerin Toplandi§i Yerler
Sampling Locations

2 3

- 21
23 -
22 -

10 -

- 16
- 12

Kendi Cinsine
Oram%
Proportion
to Its Genus %
17.679
11.049
11.602
12.707
12.154
11.602
100
24.657
13.698
21.917
28.767
10.958
100
54.545
45.454
100
38.888

Toplam Saylya
Orani %
Proportion to
Total Number %
4.071
2.544
2.671
2.926
2.798
2.671
0.254
2.290
1.272
2.035
2.671
1.017
0.254
1.526
1.272
0.636
0.890
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Tablo 7’nin devami

Mikrofiinguslar

Microfungi

DEUTEROMYCETES SINIFI

(FORM CLASS: DEUTEROMYCETES
MONILIALES TAKIMI

IFORM ORDER :MONILIALES
Stemphylium verruculosum Zimmennann
Cladosporium herbarum (Pers.) Linkex S.F.Giay
Alternaria alternata (Fr.) Keissler
Ulocladium atrum Preuss
Stachybotrys atra Corda

Fusarium solani (Mart) Sacc.
Fusarium oxysporum Schlecht
Fusarium sulphureum Schlecht
Fusarium moniliforme Sheldon
Fusarium sp.

Fusarium sp.

STERIL MIKROFUNGUSLAR
sterile microfungi

Steril 1

Sterile 1

Steril 2

Sterile 2

13

Orneklerin Toplandigi Yerler
Sampling Locations

Kendi Cinsine
Cfram%o
Proportion
to Its Genus %
61.111
100
100
100
100
21.052
10.526
26.315
9.473
14.736
17.894

100

100

Toplara Saylya
Orani%
Proportion to
Total Number %
1.399
0.254
0.763
0.636
3.81
2.544
1.272
3.180
1.145
1.781
2.162

1.017

1.653
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Tablo 7’nin devami

Mikrofunguslar

Microfiingi

STERIL MiIKROFUNGUSLAR
jSTERILE MICROFUNGI

Steril
Sterile
Steril
Sterile
Steril
Sterile
Steril
Sterile
Steril
Sterile
Steril
Sterile
Steril
Sterile

Orneklerin Toplandii Yerler
Sampling Locations

4 - - - R
- 10 - - -
] 17 - - -
- - 15 - -
5 - - - -
5 - - - -

Kendi Cinsine
Orani %
Proportion

to Its Genus %

100

100

100

100

100

100

100

Toplam Saylya
Orani%
Proportion to
Total Number %

0.508

1.272

2.162

1.908

0.890

0.636

0.636
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Tablo 7’nin devami

Mikrofunguslar orneklerin Toplandigi Yerler
Microftingi Sampling Locations
1 2 3 4 5 6
Orneklerin sayisi: 112 .
1G 16 16 16 16 16
No. ofsamples: 112
Kolonilerin sayisi: 786
No. of colonies: 786
Tarlerin sayisi: 33
No. of species: 33

311 110 117 100 130 100

Orneklerin Toplandig: Yerler :

Notes for Locations :

1 Karagam Mesceresi (Bentler)

1 Pinus nigra Amold. Stand (Barrages)

Karagam Mesceresi (Atatirk Arboretumu’nun yani)

Pinus Nigra Arnold. Stand (Near Atatiirk Arboretum)

Mese mesceresi (Topuzlu Bendi’nden Sultan Mahmut Bendi’ne giderken
Quercus Stand (Between Topuzlu Barrage and Sultan Mahmut Barrage)
Mese Mesceresi (Valide Sultan Bendi Cevresi)

Quercus Stand (Environs of Valide Sultan Barrage)

Mese Mesceresi (Atatirk Arboretumu’nun yani)

Quercus Stand (Near Atatiirk Arboretum)

Mese Mesceresi (102 No’lu Bélme Soguksu mevkii)

Quercus Stand (Subdivision Number 102, So§uksu)

Mese Mesceresi (Orman Fakiltesi Bahgesi)

Quercus Stand (Garden of Forestry Faciilty)

)
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16

118
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A COMPARATIVE STUDY ON MICROFUNGI FLORA IN THE SOILS
OF Pinus nigra Arnold. AND Qitercus spp. STANDS IN BELGRAD
FOREST NEAR iSTANBUL

Dog¢.Dr.Giinay COLAKOGLU

Abstract

In this study, the soil microfungi in the soil samples taken from seven dif-
ferent locations of the Belgrad Forest covered with Pinns nigra Arnold. and
Querciis spp. stands were determined and studied quantitatively. The soil
samples were taken in spring, summer, autumn, and winter seasons consecu-
tively during 1999-2000 period, and this study represents the First investigati-
on on soil microfungi of Belgrad Forest.

Totally 112 soil samples were examined by using "Soil Dilution Plate Met-
hod" and direct inoculation of soil, and 960 isolates of microfungi were obta-
ined. By identification of these isolates, 16 genera, 32 species, a variety in 2
classes and 9 different sterile microfungi were determined.

In investigated soils, the most populated genera and the most frequent
species were quantified. 5 microfungi species were found in soil samples taken
from both P.nigra Arnold. and Quercus spp. stand soils. The sterile isolates
were not common.

1. INTRODUCTION

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 quantity of the soil microfungi in Pi-
nus nigra Arnold. and Quercus stands of Belgrad Forest.

2. MATERIALS AND METHODS

Belgrad Forest is siluated in Catalca peninsula within the geographical region of Marma-
ra between 28° 54'-29° 00" East longitudes and 41° 09'-42° 12' 30" North latitudes.

The study arca has a "humid, mesothermal climate, close to oceanic effect, with a mode-
rate water deficit in summer" according to Thornthvvaite water-balance method (Table 1,2) (ERUZ
1980).

Sampling locations of soils and dominant tree species are shown in Table 3. These locati-
ons were covered with Pinus nigra Arnold. and Quercus species. Properties of soil samples and
some average values are shown in Tables 4a, 4b, 5a (KARAOZ 1988) and 5b (ERUZ 1980).
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112 soil samples were taken from lhe Belgrad Forest including Pinus nigra Amold. and
Quercus stands in consecutive spring, summer, autumn and winter seasons during 1999-2000 pe-
riod, and were studied by cultivation and microscopic methods. The samples were collected from
seven different locations of the Belgrad Forest and 16 soil samples were taken at 10 cm soil depth
in each sampling location. In the laboratory, soil samples were analyzed by using both "Soil Di-
lution Plate Method" and direct inoculation method (KUBATOVA et al. 1998).

Peptone Dextrose Agar with rose bengal and Sabouraud’s Agar were the nutrient agar me-
dia used for isolation (KUBATOVA el al. 1998). Ali media contained 30 mg/1 streptomycin to
suppress bacteria (MARTIN 1950).

Incubation of the Petri dishes was made at 25°C. After several days, the visible colonies
were transferred into other media for identification. These media were Malt Extract Agar and Cza-
pex Dox Agar (KUBATOVA et al. 1998). Identification of soil microfungi was made according
to their microscopic, macromorphological features, and references.

3. RESULTS

In this study, the soil microfungi in the soils of Pinus nigra Arnold. and Qiiercus stands of
Belgrad Forest were studied quantitatively. During two years of the study, 112 soil samples were
processed by using "Soil Dilution Plate Method" and direct inoculation of soil. 960 isolates and
786 colonies of fungi vvere obtained. By identification of these isolates 16 genera (Table 6) and 5
species in the Zygomycetes class (Miicorales), 27 species, a variety in Deuteroniycetes (Fimgi Im-
peifecti) (Moniliales); totally 32 species, a variety and 9 different sterile microfungi vvere isola-
ted (Table 7).

14 species from Pinus nigra Arnold. stand, 24 species from Quercus stand, and 5 species
(Rhizopus nigricans, Stemphylium macrosporoidenm, Stemphylium verruculosum, Stachyhotrys
atra and Fusarium sulphureum) vvere isolated from soils of both Pinus nigra Arnold. and Querciis
stands (Table 7). In the soils, the most populated genera vvere Aspergillus (186 colonies), Penicil-
lium (181 colonies), Fusarium (95 colonies), and Trichoderma (73 colonies) (Table ). Rhizopus
nigricans (96 colonies), Aspergillus niger (65 colonies), Aspergillusflavus (45 colonies), Penicil-
lium nigricans (32 colonies), Aspergillus repens (28 colonies), Penicillium simplicissimum (27 co-
lonies), and Fusarium sulphureum (25 colonies) vvere the most frequent species found (Table 7).

4. CONCLUSIONS

In this study, totally 33 species including a variety representing 16 genera and 9 different
sterile microfungi vvere discovered (Table 6,7).

A summary of ali fungi isolated is listed in the Table 7. Comparison of species richness
among locations and frequency of microfungi in 112 soil samples are given in the Table 7. One
frequent species, a few of other frequent microfungi, and rnany of rarely isolated species vvere fo-
und on ali of the locations. In the soils, Aspergillus (23.664%), Penicillium (23.027%), Fusarium
(12.086%) and Trichoderma (9.287%) (Table 6) vvere the most populated genera. Rhizopus nigri-
cans (in 12.213% of ali samples), Aspergillus niger (8.269%), Aspergillusflavus (5.725%), Peni-
cillium nigricans (4.071%), Aspergillus repens (3.562%), Penicillium simplicissimum
(3.435%),and Fusarium sulphureum (3.180%) vvere the most frequent species determined in the
study locations in research area (Table 7).

It is important to emphasize three points that are generally valid in ali inventorial studies:
Number of microfungi recorded in the soil samples and sampling locations depend on:
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1. Methods of examination: Cultivation methods enable to isolate only a part of saprotrop-
hic microfungi occurring in soil. A choice of "isolation media" is also important.

2. Extent of study, numbers of soil samples examined.

3. Undoubtedly, opiniion and knowledge of investigator. At present, species of the genera
Penicillium, Trichoderma, Fusarium ete. are stili very difficult to determine by conventional met-
hods because their morphological features are not oflen clear cut.

Consequently, in this study some of microfungi genera (Mucor, Rliizopus, Aspergillus, Pe-
nicillium, Trichoderma, Stemphylium, Stachyhotrys, and Fusarium) were isolated from both of Pi-
nus nigra Arnold. and Quercus stands. Ahsidia genus vvas isolated only from Pinus nigra Arnold.
Stand, and Gliocladium, Trichotheicum, Acremoniuni, Hiunicola, Cladosporium, Alternaria, and
Ulocladium genera only from Quercus stand.
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