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GURGEN, KAYIN, IHLAMUR TOMRUKLARININ
DIRI ODUNUNDAN IZOLE EDILEN
KUF MANTARLARI

Dr. Ginay COLAKOGLU

‘Kisa Ozet

iki haftalik depolanmis Carpinus betulus L., Fanus orientalis Lipsky. ve 77-
lia argentea Desf."in saglam gorinusld tomruk 6rneklerinin diri odunundan ali-
nan parcalarin mikolojik incelemesi yapilmis, Carpinus betulus L.'den Tricho-
derma pseudokoningii Rifai; Fagusj>rientalis Lipsky.'den Rhizopus nigricans
Ehrenberg, Chrysosporium inops Carmichael, Triclioderma harzianum Rifai,
Trichoderma pseudokoningii Rifai; Tilia argentea Desf."den Rhizopus nigricans
Ehrenberg ve Chrysosporium inops Carmichael tirleri izole edilmistir.

1. GiRis

Oz 1sinlan ve boyuna paransim hiicrelerindeki besin maddeleri (nisasta ve protein tiirii mad-
deler) mantarlarin bliyime ve gelismesinde rol oynayan maddelerdir. Bunlann odundaki miktarla-
ri: Protein % 1, nisasta % 1, ortalama % 2-3 olabilmekledir (BROWNING 1963). Bu degerlerin di-
ri odunda daha fazla oldugu dikkati cekmektedir.

Depolanmis tomruklarin, besin maddeleri bakimindan zengin diri odunundan alman parcalar
mikolojik yonden incelenerek mikrofunguslarm varligr arastiriimistir2).

2. MATERYAL VE METOT

1989 yilinin Kasim ayinda Bahgekdy Orman isletme Deposundaki iki haftalik depolanmis
Carpinus betulus L., Fagus orientalis Lipsky. ve Tilia argentea Desf.'in saglam goriinusli tom-
ruklarinin her birinden 5'er 6rnek olmak tzere 15 tomruk 6rnegi alinmis, aseptik polietilen torbalar

1) Marmara Universitesi, Fen - Edebiyat Fakilltesi, Biyoloji B&lim, Botanik Anabilim Dali Ogretim Gorevlisi.
2) Galismam sirasinda ilgi ve yardimlarini gérdigiim Sayin Hocam I.U. Orman Fakilltesi, Orman Botanii Anabilim Dali Ogretim Uyesi Prof.
Dr. Muzaffer SELIK'e saygi ve tesekkirlerimi sunarim
Yayin Komisyonuna Sunuldugu Tarih: 14.02.1990
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icinde laboratuvara getirilmis ve en kisa zamanda islenmis, islenmeyenler 2°C'de buzdolabinda
muhafaza edilmislerdir (CHRISTENSEN ve LENKO 1963).

izolasyon igin odun &rneklerinin dezenfeksiyonu ve kiltiir ortamlannm bilesiminin hazirlan-
masmdaki odun ekstraktlanni elde etmede kullanilan metodlar asagida verilmistir.

a) izolasyonda kullanilan diri odun érneklerinin yiizeysel dezenfeksiyonu

drnekler kambiyumun alimdan 5 mm i¢ kisima dogru (diri odun kismi) steril bisluri ile 0.5 x
0.5 x 0.5 cm biyukluginde kesilmis, kesilen pargalar:

1. Steril suda 1-3 dakika galkalanmistir (COLAKOGLU 1987).

2. % 70 etil alkolde 3 dakika tutulmustur (BAYDAR 1975-a).

3. Streplomisinli steril suda (30 mg/It) 1 dakika bekletilmistir (MARTIN 1950).
4. Steril suda galkalanmisim (COLAKOGLU 1987).

b) Odunun suda ekstaksiyonu

i¢ kabuklar, diri odunlar ve 6z odunlan ayrilarak yongalar haline getirilmis ve bu t¢ kisim-
dan elde edilen yongalar esit oranlarda karistirilmistir. Odunun sudaki ¢dziinirlagia (TAPPI T 1m-
59) metodu ile i¢ kabuk + diri odun + 6z-odun ekstrakti ¢ikarilmistir. iki gram kuru i¢ kabuk + diri
odun + 6z odun yongasi, 100 mi damitik su ile karistirihip 200 mI'lik Erlenmayerler igine konul-
mustur. Erlenmayerler, su duzeyi sabit ve Erlenmayerlerin i¢indeki yonga + damitik su dizeyinin
Gizerinde olan sicak su banyosunda 1 saat kaynatildiktan sonra, sicak su ile yikanmig, 105 + 3°C'de
kurutulup, desikalérdc CaCi2 ile nemi alinarak, 6rneklerin ekstraksiyon islemi tamamlanmistir.
Ekstraksiyon sonucunda suziinlidcn elde edilen yongalar alilmamis, isleninceye kadar 2°C'de mu-
hafaza edilmislerdir.

¢) Odunun NaOH’de ekstraksiyonu

Bir gram NaOH 100 mi damitik suda eritilmistir, iki gram diri odun yongasi % I'lik NaOH
coOzeltisinin icine konmus, geriye sogutma sistemi ile 1 saat kaynatildiktan sonra vakum altinda si-
ziilerek ekstrakti gikarilmistir (TAPPI T 4 0S-59). .

Ekstraksiyondan sonra c¢o6zeltinin pH'st 13.5 olarak bulunmustur. Cozeltinin bu degeri %
20'lik asetik asitle (CH3 COOH) nétralize edilerek pH 5.5'a ayarlanmistir.

d) Arastirmada doért biyume ortami kullanilmistir:
1. Patates Dekstroz Agar (PDA) + streptomisin.
2. i¢c kabuk + diri odun + 6z odun ekstrakti + agar + streptomisin.
3. Diri odunun noétralize edilmis % I'lik NaOH deki ekstrakti + agar + streptomisin.
4. Diri odunun ndtralize edilmis % I'lik NaOH'deki ekstraktl + Patates Dekstroz Agar +
streptomisin.

Odunun sudaki ve notralize edilmis % I'lik NaOHdeki ¢ozeltilerinden elde edilen ekstraktla-
rma 15 gr/lt agar (DIFCO LABORATORIES 1963) ve aynca nétralize edilmis % I'lik NaOH'deki
¢ozeltisinden elde edilen ekstraktina 39 gr/lt Patates Dekstroz Agar (DIFCO LABORATORIES
1963) katilmistir. Kultir ortamlari olarak kullanilacak pH'si 5.5 olan Patates Dekstroz Agar
(LILLY 1965) ve odunun sudaki ekstraktr + agar, diri odunun NaOH'deki ekstrakti + agar, diri
odunun NaOH deki ekstraktl + Patates Dekstroz Agar (PDA) ortamlarina, bakterilerin Grememe
icin 30 mg/It streptomisin (PAHARIA/KOMMEDAHL 1956) katiimistir.
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Yizeysel dezenfeksiyonlan yapilmis olan diri odun &érneklerinin kiltiir ortamlarina ekimi
yapildiktan sonra 22°Cde 7-15 giin inkube edilmislerdir.

PDA + streptomisin kultir ortamindan (No.l) izole edilen Funguslar kiltir ortami No.2'nin
ekslraksiyonunda kullanilmis olan yongalar Gzerine inokule edilmis, 22°C'de 7-15 giin inkibe edil-
mislerdir.

3. BULGULAR

drneklerin diri odunundan izole edilen mikrofunguslar Tablo 1‘de, izole edilen mikrofungus-
larm Friklifikasyon organlannm élgtleri Tablo 2-5'te, mikrofunguslarm sekilleri Sekil 1-4'te veril-
mistir.

Tablo 1. Carpinus betulus L, Fagus orientalis Lipsky. ve Tilia argentea Desf.'in diri odunundan PDA + strepto-
misin dzerinde izole edilen kif mantarlari.

Table 1. Fungi isolated on PDA + streptomycin from sapwood of Carpinus betulus L, Fagus orientalis Lipsky.
and Tilia argentea Desf..

Inocula3) Carpinus betulus L. . Fagus orientalis Lipsky T. argentea Desf.
1 T. pseudokoningii Rifai*  T. pseudokoningii Rifai R. nigricans Ehrenberg
2 T. pseudokoningii Rifai T. harzianum Rifai R. nigricans Ehrenberg
3 T. pseudokoningii Rifai C. inops Carmichael R. nigricans Ehrenberg
4 T. pseudokoningii Rifai T. pseudokoningii Rifai R. nigricans Ehrenberg
5 T. pseudokoningii Rifai R. nigricans Ehrenberg C. inops Carmichael

a) Diri odun &érnekleri (0.5 x 0.5 x 0.5 cm),
a) Sapvvood samples (0.5 x 0.5 x 0.5 cm).

Carpinus betulus L.'nin diri odunundan yalniz Trichoderma pseudokoningii Rifai izole edil-
mistir. Bu tir Dekstroz Agar + streptomisin ortamindan izole edilmis (Tablo 1), odunun sudaki
ekstraksiyonu sonucunda stizintiiden elde edilen yongalar Gizerinde de buyimustir. Fakat T. pseu-
dokoningii Rifai i¢ kabuk + diri odun + 6z odun ekstrakti + agar + streptomisin, diri odunun nét-
ralize edilmis % iTik NaOH'deki ekstrakti + agar + streptomisin ve diri odunun nétralize edilmis
% 1Tik NaOH'daki ekstrakti +PDA + streptomisin tUzerinde gelismemistir. Daha 6nce T. pseudo-
koningii Rifai Carpinus betulus Lin kabugundan da izole edilmistir (COLAKOGLU 1990).

Fagus orientalis Lipsky'nin diri odunundan PDA + streptomisin kiltlir ortaminda Tricho-
derma pseudokoningii Rifai, Trichoderma harzianum Rifai, Chrysosporium inops Carmichael
ve Rhizopus nigricans Ehrenberg tirleri izole edilmislerdir (Tablo 1). Tirler odunun sudaki eks-
traksiyonu sonucunda siiziintiiden elde edilen yongalar tizerinde de buyimuslerdir. Fakat izole edi-
len tirler i¢c kabuk + diri odun + 6z odun ekstraktl + agar + streptomisin, diri odunun nétralize edil-
mis % I'lik NaOH'deki ekstrakti + agar + streptomisin ve diri odunun nétralize edilmis % I ’lik Na-
OH'deki ekstrakti + PDA + streptomisin uzerinde gelismemistir. Ayni tiirler daha énce Fagus ori-
entalis Lipsky.'nin kabugundan elde edilmislerdir (COLAKOGLU 1990).
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Tablo 2. Rhizopus nigricans Ehrenberg’in dlguleri (mikron)
Table 2. Dimensions of Rhizopus nigricans Ehrenberg (micron)

Kaynak Sporangiofor Sporangium Kolumella Spor
Reference Sporangiophore Sporangium Columelae Spore
Gilman (1957) 0.5-4 mm uzunluk 100-350 90 uzunluk 9-12 uzunluk
(length) (length) (length)
24-42 cap 70 cap 7.5-8 cap
(diameter) (diameter) (diameter)
(350-250)
Rayss ve Bonit 0.5-3 mm uzunluk 100-300 cap 70-90 cap 8-15 x 6-9
(1958) (length) (diameter) (diameter)
2040 cap
(diameter)
Zyscha ve 1.5-3 mm uzunluk 150-350 70-250 gap 10-15(20)
Siepman (1969) (length) (diameter) uzunluk (length)
7 cap (diameter)
Smith (1971) 2.5 mm uzunluk 200 cap 10-15 uzunluk
(length) (diameter) (length)
20 cap (diameter)
Yazar 0.8-3 mm uzunluk 123-200 cap 118-235 ¢ap 8-11 uzunluk
(AuLhor) (length) (diameter) (diameter) (length)
20-28 cap (diameter) 7-8 cap

(diaemeter)

Tablo 3. Chrysosporium inopsCarmichael'in dlgileri (mikron)
Table 3. Dimensions of Chrysosporium inops Carmichael (micron)

Kaynak Konidiler
Reference Conidia
Carmichael (1962) 5-12 x 5-9 veya (or)
8-10 x 6-7
Van Oorschot(1980) 6.5-12x5-9
Yazar 7.6-8.8 x 5.7-7
(Auihor) (7.5 x 6)

Tablo 4.  Trichoderma harzianum Rifai'nin Olgiileri (mikron)
Table 4. Dimensions of Trichoderma harzianum Rifai (micron)

Kaynak Fiyalidler Konidiler
Reference Phialides Conidia
Rifai (1969) 5-7x 3-35 2.8-3.2x 25-2.8
Yazar 4.7-7 x 2.6-2.6 2.6-3.1 x 25-2.1

(Author)
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Tablo 5. Trichoderma pseudokoningii Rifai'nin élgtileri (mikron)
Table 5. Dimensions of Trichoderma pseudokoningii Rifai (micron)

Kaynak Fiyalidler Konidiler

Reference Phialides Conidia
Rifai (1969) 5.5-8 (-10) x 2.7-3.5 34-4.6 x 2-25
Yazar 6.5-8 (-9) x 2.5-3.5 3.475 x 2.2-25
(Author)

Sekil 1. Rhizopus mgricans Ehrenberg'in sporangium ve sporlari ( x 75).
Fig. 1. Rhizopus nigricans Ehrenberg - sporangia and spores ( x 75).

PDA + streptomisin kiltur ortammda Tilia argcntea Desf.'in diri odunundan Rhizopus nig-
ricans Ehrenberg ve Chrysosporium inops Carmichael turleri izole edilmislerdir (Tablo 1). Bu
turler odunun sudaki ekstraksiyonu sonucunda stzintiiden elde edilen yongalar Gzerinde buyimus-
lerdir. Fakat izole edilen tirler i¢ kabuk + diri odun + 6z odun ekstrakti + agar + streptomisin, diri
odunun ndtralize edilmis % I'lik NaOH'deki ekstrakti + agar + streptomisin ve diri odunun nétrali-
ze edilmis % I'lik NaOHdeki ekstrakti + PDA + streptomisin Gzerinde gelismemistir. Ayni tirler
daha once Tilia argentea Desf.'in kabugundan izole edilmislerdir (COLAKOGLU 1990).

4. SONUG

Arastirma neticesinde izole edilen mikrofungus tirleri daha dnceki calismamizda ayni agag
turlerinin kabuklarindan elde edilmis olup, bu mikrofunguslarm hiflerini kabuktan igeri dogru sala-
rak diri odundaki depo edilmis besin maddelerinden (nisasta ve protein tiri maddeler) yararlandik-
lari ve buyuyup gelistikleri distinulmekledir.
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Sekil 2. Chrysosporium inopsCarmichael'in konidioforlari ve konidileri ( x 500).
Fig. 2. Chrysosporium inops Carmichael - Conidiophores and conidia ( x500).

Sekil 3. Trichoderma harzianum Rifai'nin konidioforlari, fiyalidleri ve sporlari ( x 500).
Fig. 3. Trichoderma harzianum Rifai - Conidiophores, phialides and phialospores ( x 500).
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Sekil 4. Trichoderma pseudokoningii Rifai'nin konidioforlari, fiyalidlerr ve sporlari ( x 200).
Fig. 4. Trichoderma pseudokoningii Rifai - Conidiophores, phialides and phialospores ( x 200).

Mikrofunguslar gelismeleri icin ideal ortam olan PDA + streptomisinde ve ekstraksiyon so-
nucunda sliziintiden elde edilen yongalar Gzerinde gelisip biylmusler, odunun sudaki ekstraksiyo-
nundan elde edilen i¢ kabuk + diri odun + 6z odun ekstrakLi + agar + streptomisin ortaminda blyu-
ylp gelismemislerdir. Buradan odunun sudaki ekstraksiyonu metodundan elde edilen ekstrakta
mantarlarin gelismeleri igin gerekli besin maddelerinin hepsinin gecmedigi gorilmektedir.

Diri odunun nétralize edilmis % I'lik NaOH'deki ekstrakti + agar + streptomisin ve diri odu-
nun noétralize edilmis % I'lik NaOH'deki ekstraktli + PDA + streptomisin ortamlarinda mikrofun-
guslar gelismemistir. Sodyum asetaLm inhibitér (engelleyici) etkisi nedeni ile % I'lik alkali eks-
traktmda yeterli besin maddelerinin olup olmadigi, mikrofungusun gelisme ve ¢ogalmasini sagla-
yip saglayamayacagi anlasilamamistir.

Arastirma bir grup kif mantarlarinin Carpinus betuliis L., Fagus orientalis Lipsky. ve 77-
lia argentea Desf. agac nevileri diri odununa Bahcekdy mintikasinda, Kasim ayinda, 2 hafta zar-
finda 5 mm kadar niifuz edebildigini géstermistir. Bu bilgi, kesim zamaninin ve depolama siresi-
nin tespitinde ormancilik pratigine yararli olabilir.



MOULDS ISOLATED FROM SAPVVOODS OF LOGS OF
HORNBEAM (Carpinus betulus L.), BEECH (Fagus
orientalis Lipsky.) AND LIME (Tilia argentea Desf.)

Dr. Giinay COLAKOGLU

,Abstract

Mycological investigations vvere carried on wood samples taken from sap-
vvoods of non-decayed logs of Hornbeam (Carpinus betulus L.), Beech (Fagus
orientalis Lipsky.) and Lime (Tilia argentea Desf.) which were in storage for
t\vo \veeks. Mould species isolated were Trichoderma pseudokoningii Rifai From
Carpinus betulus L.; Rhizopus nigricans Ehrenberg, Chrysosporium inops Car-
michael, Trichoderma harzianum Rifai and Trichoderma pseudokoningii Rifai
from Fagus orientalis Lipsky.; Rhizopus nigricans Ehrenberg, Chrysosporium
inops Carmichael from Tilia argentea Desf.

1. INTRODUCTION

Starches and proteins containcd in Ihe rays and longitudinal parenchyme cells are the main
nutrients which play a part in the growth of moulds. Wood contains generally about 1% protein
and 1 % starch; it may be occasionally as high as 2-3 % (BROV/NING 1963). Hovvever, these va-
lues are higher in sapwood.

Sample chips taken from sapwoods of stored logs of Carpinus betulus L., Fagus orientalis
Lipsky. and Tilia argentea Desf. were studied mycologically in order to find out microfnngi inha-
biting them.

2. MATERIALS AND METHODS
15 wood samples, 5 from each species (each one from different tree) were laken from the

non-decayed logs of C. betulus L., F. orientalis Lipsky. and T. argentea Desf. vvhich vvere har-
vested and stored for two vveeks in Bahgekdy Forest District, near istanbul, at November of 198'
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The samples were brought to the laboratory under aseptic conditions in polyethylene bags and vve-
re immediately processed; those which couldn't be processed soon were kept in refrigerator at 2°C
(CHRISTENSEN and LINKO 1963).

Methods used for the disinfection of the wood samples to be used in tlie isolations, methods

used in obtaining wood extracts (used in preparation of the media) and the composition of the me-
dia are belovv.

a) Surface disinfection of sapvvood samples to be used in isolations

The samples (0.5 x 0.5 x 0.5 cm) were cut using a sterile bistoury from a point 5 mm beneath
the cambium (within sapwood) and treated as follows:

1. Shaken in sterile water for 1-3 minutes (COLAKOGLU 1987).

2. Putinto 70 % ethyl alcohol for 3 minutes (BAYDAR 1975-a).

3. Kept in sterile water wvith streptomycin (30 mg/It) for 1 minule (MARTIN 1950).
4. Shaken and washed in sterile vvater (COLAKOGLU 1987).

b) Obtaining \vater extractives of vvood

Inner barks, sapvvoods and ncartvvoods were separated from each other, cut into small chips
and chips of each part were mixed togetlier in equal amounls. Extract of this mixturc was oblained
by using the meLhod of "Water Solubility of Wood” (TAPPI TI m-59). Two grams of air-dry mate-
rial \vas digested with 100 mi of distilled water in a 200 mi Erlenmeyer flask. The flasks preparcd
in this way were place in a water bath at boiling point. The water level in the flasks wvas kept cons-
lant by means of a constant-level apparatus. After boiling for 1 hour, the samples vvere vvashed
with hot vvater, dried at 105 = 3°C, cooled in a dcsiccator 6ver CaCi2-The samples filtered at the

end of the cxiraction vvere kept al 2°C for Ihe follovving proccsses.
¢) Obtaining NaOH extractives of vvood

One gram of NaOH wvas dissolved in 100 mi of distilled vvater. Two grams of air-dry sapvvo-
od chips vvere kept in 1 % NaOH solulion for 1 hour wvith reflux system. The extract vvas oblained
by filtering the solution using vacuum (TAPPIi T4 0S-59).

The pH value of the solution after extraction vvas recorded as 13.5. This value vvas reduced to
5.5 by neutralizing in acetic acid (CH3COOH) solution (20 %).

d) Follovving four grovvth media vvere used for the isoiation of the moulds:

1. Potato Dextrose Agar (PDA) + streptomycin.

2. Extract of inner bark + sapvvood + heartvvood + agar + streptomycin.

3. Extract of sapvvood in neutralized 1 % solution of NaOH + agar + streptomycin.

4. Extract of sapvvood in neutralized 1 % solution of NaOH + Potato Dextrose Agar +

streptomycin.

Agar (DIFCO LABS. 1963) concentration in the Solutions listed above have been 1.5 %;
streptomycin 0.0030 % (PAHARIA/KOMMEDAHL 1956); PDA 3.9 % (DIFCO LABS. 1963).

After cultivation using surface disinfected samples of sapvvood the culture media vvere incu-
bated at 22°C for 7-15 days.
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Fungi isolated on the PDA + streptomycin -(Medium No. 1) were transferred to wood chips
used in the extraction for Medium No. 2 and incubated at 22 °C for 7-15 days.

3. RESULTS

Microfungi isolated from the sapwood of the samples are listed in Table 1. The measures of
the fructification organs are shown in Tables 2-5. Their pholographs are presented in Photos 1-4.

T. pseudokoningii Rifai wvas isolated from Carpinus betulus L.; R. nigricans Ehrenberg,
C. inops Carmichael, T. harzianum Rifai, T. pseudokoningii Rifai from Fagus orientalis
Lipsky.; R. nigricans Ehrenberg and C. inops Carmichael from Tilia argentea Desf. are the mo-
ulds isolated.

These moulds are similar to those isolated from the barks of the same tree species in a previ-
ous invesligation by the author (COLAKOGLU 1990).

From the grovvth media used only on PDA + streptomycin and on the chips filtered after ext-
raction supportcd fungal growlh.

4. CONCLUSIONS

The microfungi isolated from sapwood of the wood species investigated were obtained from
the barks of the same species in our previous researeh. Therefore, it appears that these moulds had
sent their hyphae into tlie sapwood from the bark and developed by using the nutrients (like starc-
hes and proteins) stored there.

Microfungi have developed perfecily in PDA + streptomycin, the ideal medium for them, and
also on the chips which were filtered from thie extraction; but not in the medium of water extracl of
inner bark + sapvvood + heartwood + agar + streptomycin. So, iL can be said that the nutrients ne-
cessary for the development of fungi couldn't pass into the extract obtained by the method used for
extraction.

Microfungi couldn't develop in the media of sapwood extract obtained with 1 % NaOH (neut-
ralized before use as growth medium) + agar + streptomycin. Also the sapwood extract with 1 %
NaOH (neutralized) + PDA + streptomycin did not support growth. Because of the possible inhibi-
ting effect of Natrium acetate, it wasn't possible to demonstrate if there were not enough nutrients
in the 1 % alkali extracl for the development of microfungi.

The investigation demonstrated that a group of microfungi penetrate the sapwood of Carpi-
nus betulus L., Fagus orientalis Lipsky. and Tilia argentea Desf. in Bahgekdy area within 2 we-
eks as deep as 5 mm during November. This information could be of use in establishing time of
harvest and the duration of storage in Forestry practice.
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