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Havadaki spor miktarlarn hava kirliligine sebep oldugundan, Gano-
derma applanatum sporlar da solunum hastaliklarinda etmen sayilma-
lidir. Bu calismayin maksadi G. applanatum’da yil igindeki spor bira-
klmas: ritiminin seyrini ve Istanbul iklim sartlarinda dis faktorlerle
nasil etkilendigi sorusunu anlamakti. OGli mavi ladin ve canh giimiisi
thlamur goévdelerinde bulunan iki iireme orgamindan serbest birakilan
spor sayilar1 arasinda bir paralellik yoktu, 94 haftalhik bir devrede, s1-
caklk yiikseldiginde spor sayis1 artinakta, azaldiginda diismektedir. Bu-
na karsihk, nisbi hava rutubeti, yags ve riizgar hzi gibi iklim fak-
torlerinin birakilan spor miktart ile iliskisi fazla degildir, fakat fazla
spor serbest birakilan sartlarda yags miktarimin cok az oldugu gézden
kacinnlmamahdir. Baz: Kis aylarinda oldukca azalmakla beraber biitiin
yil boyunca atmosfere spor birakilmaktadir. Spor miktan ilkbahar so-
nuna dofru artmaya baslamaktadir. Atmosferde en fazla sayida spor
bulunan mevsimler sonbahar ve bilhassa yazdir.

GIRIS

Mantarlarda iireme ile ilgili ve mikroskopik yapilar sporlardir, sabit organiz-
malar olarak mantarlar bulunduklar1 yerden bagka yerlere dagilma igip boyle, asil
organdan kopabilen birimlere geleceklerini baglamak zorundadirlar. Spor dagilmasi
olayi, bir populasyon iginde yeni genleri yayabilir, boylece yeni degiskenlik (varya-
bilite) igin firsat saglama bakimindan Onemlidir. Yayilma organlar1 olarak, mantar
sporlarl, yeni fertler meydana getirme kabiliyetindedirler ve gogunlukla tek hiicre-
lidirler, bliylikliik, gekil ve renk bakimindan degigiklik gosterirler. Mantarlarin si-
niflandirilmasi, tamamiyle sporlarin ve spor tasgiyan yapilarin gekline dayanir. Man-
tar sporlari, bitki, hayvan ve insanlariy salgin hastaliklar1 bakimindan onemlidir.
Bu konuda, mantarlar ins.n ve hayvanlarin allerji ve mantar hastaliklarinda rol
oynarlar; sporlar ve mantar organlari, temas ile deriden, yeme ile agizdan ve ne-
fes alma ile burundan insan viicudupa girerler. Sicaklik, rutubet, riizgar ve karbon
dioksit konsantrasyonu gibi diger cevre faktodrlerinin tesiri, hem zararli mantarin
ve hem de hastaligin gelisgmesinde muhtemelen biiylik 6neme sahiptir.
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Havadaki spor miktarlarn da, bunlarin giinilik ve mevsimlik degismeleri ve
mantar - tlirlerinin yayilmalarin saglamakla bir miktar hava kirliligine sebep olur-
lar. Bu sebepten dolayi, -cesitli mevsimlerde havaya kag¢ adet spor birakildigini bil-
mek liizumlu ve Onemlidir, ¢iinkii Ganoderma applanatum sporlari da atmosferde
bulunmakla solunum hastaliklart bakimindan sebep olucu etmenler sayilmak du~
rumundadirlar. Bu caligmanin esas maksadi, Ganoderma applanatum’da yilhk ola-
rak spor birakilmas: ritmi'nin seyrini ve Istanbul iklim sartlarinda dis faktérler ile
nasil etkilendigi sorusunu anlamaktir.

Ganoderma applanatum odunsu materyal lizerinde yaygin olarak bulunan bir
mantardir, yayvan yaprakl agaglarin c¢ogunlukla eski tomruk ve kiitiikleri iizerin-
de, stk stk da canli agaglarda yaralardan girerek, bazan kozalaklh agaclarda bu-
lunur. Denemeli aragtirmalar igin de uygun bir organizmadir, ¢linkii cabuk biiytir
ve bol olarak bulunabilir. Uzerinde gahigilmig olan iireme organlan sapsiz, sert ve
odunsu idi. Sapkalam 10-15 cm, diiz veya tiimsek, yassi, yumrulu, kenar1 beyaz,
dam kiremidi gibi birbiri iizerlnde"yerlesfﬁi's ve parlak bir kabukla ortild idi, bu
kabuk sert fakat tirnak ile gentiklenecek kadar ince idi; trama tarcin renkli kah-
verengi, ¢ok kati ve kalin; borucuklar belirgin olarak tabakali, pas renginde; de-
lik¢ik ylizeyi taze iken beyaz, dokunulunca veya yaralaninca daha koyu; delikgik-
ler kiigiik, daire geklinde veya kdogeli; sporiar yumurta geklinde, az olarak dikenli,
taze oOrneklerde dip tarafinda kesilmig gibi, 54—6,9%7,7—10,0 mikron (SUMER,
1977), tek damlacikh idi (Resim 1).

Resim 1. Ladin govdesindeki Ganoderma applanatum idreme organindan sporlar 250x.
Figure 1. Spores of Ganoderma applanatum from the conk on the spruce trunk x250.

Ganoderma applanatum’da basidiosporlarin atilma mesafesi 0,05 milimetredir
(INGOLD, 1965). Borucuklar 128,1—274,5X91,5—183,0 mikron ¢apindadir (SUMER,
1977). bunlar pozitif geotropik bilylime ile dikey durum alirlar ve basidiler bun-
larin yiizeyinde yer alir. Sporlarin iizerindeki pozitif statik elektrik yliki ve tre-
me organmn iizerindeki negatif elektrik yiikii, diigme esnasinda sporlari, borucuk-
larin dar {reyimli duvarlarindan uzakta orta yerde tutar.

MATERYAL VE METODLAR

Tahtadan yapilmig spor tuzaklar, bir mavi ladin (Picea pungens Engelm.)
ve bir giimiigi thlamur (Tilia tomentosa Moench.) govdelerine, bu agaclarda bulu-
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nan Ganoderma applanatum (Pers. ex Wallr.) Pat. iireme organlarindan spor ¢i-
kigini takip etmek iizere, monte edildi. Istanbul Belgrad Ormamnda Orman Fa-
kiiltesi Parkindaki, biri 6li ve tepesi kirik mavi ladin govdesi iizerinde yer sevi-
yesinden 15 cm yilikseklikte ve digeri canli giimiigi 1hlamur govdesinde yer seviye-
sinden 30 cm yiikseklikte olmak tiizere iki spor tuzag: kullamildi. Bu mevki deniz
seviyesinden 50 metre kadar yiikseklikte ve Istanbul merkezine 30 Km mesafededir.
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Resim 2. Tahtadan yapilmis bir spor tuzag.
Figure 2. A wooden spore trap.
(A, tahta gati - woden rooi:
agag govdesi - tree trunk:
Ganoderma applanatum (reme organi - conk of Ganoderma applanatum;
lamel - glass - side;
1dm tutucu tahta - slide holder).

moow®

Spor tuzaklari orijinal olarak INGOLD (1965) tarafindan tavsif edilmektedir ve
Resim 2’de bunlarin gekli gosterilmektedir. Mantarin iireme organinin hemen yu-
farisina, yagmurdan korunma saglamak {izere tahtadan bir cati konuldu. Asgagisi-
1a, lzerine bogaltilan basidiosporlar1 yakalamak icin yerlegtirilen yatay bir lam
fonulan, 14m - tutucu yerlestirildi.
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Gliserin - jelatin ortam: hazirlamak igin, 6nce jelatin 3 saat yaklagik 20°C ik
bir sicakhkta saf su icerisinde pelte haline getirildi ve eritildi, daha sonra agirhk
olarak 1 kisim pelte halindeki jelatin ve 1 kisim gliserin birbirine karigtirildi ve
15 dakika bir cam cubukla kangtirildi, mikroorganizmalardan korumak lizere o 1
fenol ildve edildi. Bu karigim hafif¢e 1sitildiktan sonra 76 x 26 milimetrelik lamlara
yumugak bir firca ile ince bir tabaka halinde siiriildi.

Yukarida tavsif edildigi gibi hazirlanan lamlar, tuzaklardaki iireme organlari-
nin altina yerlegtirildi ve 18 Aralik 1981'den 10 Ekim 1983'e kadar 662 giinliik
bir periyodda, her giin saat 9.30'da degistirildi. Uzerinde sporlar bulunan lamlar,
tuzaklardan laboratuvara gotlirtildii, ve Petri kaplarina konuldu. Bir spor suspan-
siyonu elde etmek igin her Petri kabina 20 mililitre saf su ilave edildi. Petri kabi,
lam iizerinde sporlarmn bulundugu gliserin - jelatin tabakasin: eritmek igin hafifce
isitildr. Bir Thoma lamina damlalkla spor suspensiyonundan biraz konuldu. Bir
Thoma lam iizerinde, birbirine dik acida giden iki grup ¢izgi swrasi vardir, ve bu
20 cizgi, kenarlar1 1 milimetre olan ana bir kare olugtururlar. Béylece 1 milimet-
relik ana kare, 400 egit kiiciik kareye boliinmiis olmaktadir. Spor suspansiyonu
bir cam gubukta iyice ve homojen olarak kansgtirildiktan ve Petri kabmin icindeki
biitin materyal iyice suspansiyon haline gelsin diye hafifce c¢alkalandiktan sonra,
fazla sivinin Thoma laminin yan oyuklarindan akmasina miisaade edilerek, kiiciik
miktarda suspansiyon bir ilag damlahg) ile Thoma laminin lizerine konuldu. Thoma
lami iizerindeki bu suspansiyon &zel bir lamel ile kapatildi.

Aciklandig1 gibi hazirlanan preparatlar, mikroskop altinda incelendigi zaman,
mevsimine gore, eger spor sayis1 ¢ok fazla ise, Thoma laminin sadece 16 kiiciik
karesi tlizerindeki sporlar sayildt ve 400 karedekine iblag edildi, eger spor sayisl
daha az ise, 400 kiiciik karedeki biitiin sporlar sayild:. Béylece, sayimlar sporlarin
toplam sayisint temsil etmektedir. Thoma laminin boyutlarindan dolay:r (1 mili-
metre X 1 milimetre X 0,1 milimetre = 0,1 milimetre kiip — 0,0001 mililitre), bulu-
nan rakkam 0,0001 mililitredeki sporlarin sayisidir. Spor sugpansiyonlarinin bir mi-
lilitresindeki spor sayilarimi bulmak igin, bu rakkam 1000 ile garpildi. Bu ii¢ sa-
yimin ortalamasi sonucu olarak hesaplandi. Igin basinda, Petri kaplarina 20 mili-
litre su ilave edilmigti, bu sebepten veri olarak kullamlan rakkamlar, 20 mililitre-
ye seyreltilmig suspansiyonlardaki spor sayilar idi. Seyreltilmig olan bu suspansi-
yonlardan elde edilen bu rakkamlar 20’ye boliindiikten sonra, tablolardaki biitiin
hesaplar, 1 mililitredeki sporlarin sayisi olarak miitalaa edildi.

Spor tuzaklarina en yakin olan Bahcgekdy (Biiyiikdere, Istanbul) Meteoroloji
Istasyonundan elde edilen glnlik sicaklik, nisbi rutubet, yagig ve riizgar hiz1 ka-
yitlar1 burada verilmemektedir, fakat 7 glinliik ortalamalar Tablo 1’de sunulmak-
tadir. Hava degigmelerini daha kolay goriiniir hale getirmek icin, sicaklik, nisbi
rutubet, yagig ve riizgar hizinin 7 glinliik ortalamalar: icin grafikler hazrlandi.
1 mililitredeki spor sayisi verileri, tablo yapma ve hesaplama miktarim azaltmak
icin, yalmiz 7 giinliik araliklarla dikkate alindi, Once, iki Ganoderma applanatum
numunesi igin, spor miktarlarina ait olan grafikler, haftalar (7 giin), aylar ve
mevsimleri g&stererek logaritmik grafik kagidi iizerine ¢izildi, daha sonra bu gra-
fikler kiigiiltiildii (Resim 3). Bundan bagka, grafik takdime yardim etmek ve eks-
trem degerleri gostermek igin, spor sayist kayitlart Tablo 1'de 7 giinliik olarak ve-
rildi.
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TARTISMA

Mavi ladin govdesindeki lireme organindan en fa:la sayida spor, 5 Eylil 1982
glindi (1 mililitrede 1350000 adet), sicakhik c¢ok yliksek (20,2°C), nisbi rutubet cok
diisiik (% 61,3), yagis yok, riizgAr hzi az (3,2 m/sec. NE) ve 30 Haziran 1983
glinii (1 mililitrede 525000 adet), sicaklik ¢ok yiiksek (21,5°C), nisbi rutubet c¢ok
yviksek (% 84,3), yagg yok, rizgar hiz1 az (1,7 m/sec. NE) oldugunda bosaltil-
mugtir. Gimiigi 1hlamur goévdesindeki lireme organindan en fazla sayisa spor, 30
Temmuz 1982 ginii (1 mililitre ie 62500 adet), sicaklik yiiksek (19,2°C), nisbi ru-
tubet biraz yiiksek (% 80,0), yagis cok fazla (16,5 mm/m?), rizgir hiz1 az (1,7
m/sec. NE) ve 25 Temmuz 1983 giinii (1 mililitrede 27500 adet), sicaklik ¢ok yuk-
sek (24,3°C), nisbi rutubet biraz yiiksek (% 77,0), yagis yok, rizgar hiz1 ¢ok az
(0,6 m/sec. SW) oldugunda cikarimgtir.

Mavi ladin gdvdesindeki tireme organindan 1982 yilinda Mayis'in iigiincii haf-
tasindan Ekim sonuna Kkadar spor sayisinda ylikselme olmug, 1983’de ise Mayis'in
ilk haftasinda baslayan spor sayisi artisi Agustos’un ikinci haftasinda diismeye bas-
lamigtir. Iki yi1llk deneme periyodunda en yiilcsek spor miktarima 1982 Eyliil'liniin
besinel haftasinda ulagilmistir. 1983 yihnin en yliksek spor sayisi ise Temmuz'un
ilk haftasinda gerceklesmistir. 1982 Ocagimin ikinci haftasinda, Ocagin dordiincii
haftasindan Subat’in ikinci haftasina kadar, Martin doérdiinci haftasinda hi¢ spor
birakilmamig; Mart'in son hafiasi ve Nisanin liglincli haftasinda spor sayist en dii-
giik miktarina inmistir. Ihlamur govdesindeki lireme organindan 1982 yilinda Ma-
yi1s'in Uglineli haftasindan Ekim’in sonuna kadar spor sayisinda yilikselme olmusg,
1983'de spor artigt Haziran’in liclincii haftasinda baslayip Temmuz'un sonunda dig-
meye baglamistir. ki yilin en yiiksek sayda spor ¢ikigi 1982'de Agustos'un iigiincii
haftasinda, 1983 yilimin en yliksek spor sayisi Temmuz'un dordiincii haftasinda ger-
ceklesmigtir. 1982’de Ocagin dordiincii haftasindan Subat'in ikinei haftasina, Su-
bat'in ve Mart'in dordiincii haftalarinda; 1983'de Nisan sonu ve Mayis bagindaki
haftada, Agustos’un dordiincli haftasinda, Agustos’un son haftasindan Eylil'in dor-
diincii haftasina, Eylil sonu ild Ekim'in ilk haftasinda hi¢ spor dagilmasi tesbit
edilmemigtir. 1982'de Subat'in sonu il4 Mart'in basi olan haftada, Mart'in iiglinci
haftasinda; 1983’de Mart'in sonuncu haftasinda ve Nisanin doérdiincii haftasinda,
Mayis sonu ila Haziran bagsinda, Agustos’un dérdiincii ve Eyliil'iin beginci haftasin-
da, spor sayis1 en diugiik miktarina inmigtir.

Ortalama swcakliklar, 1982 yilinda Mayis'in ligiincii haftasindan Ekim sonuna
kadar 12,5-22,4°C arasinda, 1983'de Mayis'in ilk haftasindan Agustos’un ilk haf-
tasina 13,9 - 24,0°C arasinda degismis ve iki senelik devrenin en yiiksek sicaklik
derecesi olan 24,0°C gercgeklesmigtir. 1982 yilinda en yiiksek sicakhk Haziranin
son haftasinda (22,4°C), en dilisiik sicakhk (1,3°C Ocak sonu ild Subatiin ilk iki
haftasinda; 1983 yilinda en yiiksek sicakhik (24,0°C) Temmuz'un lglincii Laftasin-
da, en diisiik sicaklik (—2,1°C) Subat'in dordiincii haftasinda meydana gelmigtir
(Tablo 1 ve Resim 4).

Ortalama bagtl hava nemleri, 1982 yilinda Haziran'in ikinci haftasindan itibaren
diigmeye baglamig, Temmuz'un iiglinclii haftasina kadar ¢ 65,5 ve ¢, 78,2 arasinda
degismis; 1983 yilinda Mayis'in {clincii haftasindaki diigiik nisbi rutubet ¢ 69,5
dan Haziranin son haftasinda < 73,1'e yiikselmigtir. Nisbi rutubet 1982'de Ocagin
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Tablo 1. Haftalik olarak mililitredeki spor saydannin ve iklim taktorlerinin gunlik ortalamalari.
Table 1. Daily means of the spore numbers in one mililitre and the climatic factors for weeks.
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1812198 000 8,9 70,4 6,1
24.12.1981 1 1 71 . , , 1,9
25.12.1981 \ ) -
31.12.1981 2 1143 286 8,5 87,2 8,7 1,8
1. 1.1982 ' A
7. 1.1982 3 | 2357 143 8,7 79,3 3.9 2,5
8. 1.1982 | |
14. 1.1982 ¢ - 714 24 84,9 100 | 21
. 1. | |
15. 1.1982 .
21. 1.1982 5 214 143 4,1 7.2 0,1 2.2
22. 1.1982
28. 1.1982 6 - — 4,0 91,8 5,7 2,3
29. 1.1982
4. 2.1982 7 - — 1,3 89.2 10,1 2,7
5. 2.1982
11. 2.1982 8 - — 1,3 82,0 2,8 1,6
12. 2.1982
18. 2.1982 9 286 500 2,5 75,0 0,2 1,9
19. 2.1982
25. 2.1982 10 214 — 51 79,0 1.1 3,0
26. 2.1982
11 2 5 N
4. 3.1982 429 71 5,0 85,5 5,4 1

5. 3.1982
11. 3.1982 12 143 143 2,9 78,4 0.6 2.0
’ 3
12.'3.1982
18. 3.1982 13 643 71 54 90,1 6,0 1.5
19. 3.1982
25. 3.1982 14 - - 4,1 79,5 1,9 29
26. 3.1982
1. 4.1982 15 71 214 10,1 68,5 3,1 2.3
2. 4.1982
8. 4.1982 16 214 214 7,0 86,3 1,3 13
9. 4.1982
15. 4.1982 17 286 1571 12,8 72,6 - 1,7
16. 4.1982
22, 41982 18 71 214 8,1 89,3 9,1 18
23. 4.1982
29. 4.1982 19 143 143 8,0 80,8 0,7 14
30. 4.1982
6. 5.1982 20 1214 714 11,6 76,1 0,6 29
7. 5.1982
13. 5.1982 21 7214 1429 12,8 84,3 — 2,3
14. 5.1982
20. 5.1982 22 33000 2143 12,5 89,3 8,5 2,8
21. 5.1982
27. 5.1982 23 53643 15786 17,4 79,7 — 1.2
28. 5.1982
3. 6.1982 24 129929 9857 15,7 84,4 0,0 1,7
4. 6.1982
10. 6.1982 25 113214 40714 18,0 75,1 — 1,2
11. 6.1982
17. 6.1982 25 28357 25429 20,5 65,5 0,6 1,2
18. 6.1982
24, 61982 27 358929 42289 20,4 65,8 0,5 0,8
25. 6.1982
1 71982 28 241071 76143 22,4 69,3 0,0 18
2. 7.1982
8 71982 29 194643 172071 18,6 72,0 3,9 15
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9. 7.1982
15, 71982 30 271857 103929 19,5 78,2 6,8 15
16. 7.1982
92 71982 | O 412500 83000 20,7 84,0 11 1,9
23. 7.1982 ]
29. 71982 32 254500 204429 22,1 1.7 - 1,8
T aan i
30. 7.1982 - |
5. 8.1982 33 221500 233286 20,0 79,8 5.0 1,2
6. 8.1982 - -
12, 51082 34 285357 65071 21,5 78,8 0,3 1,9
13. 8.1982
1o, 81982 35 182143 277929 21,3 74,8 — 2.3
20. 8.1982 )
26, 81082 36 225714 102571 20,7 81,9 10 1.9
27. 8.1982
9. $.1982 37 74857 18857 21,9 80,0 0,1 14
3. 9.1982 .
9. 9.1982 38 267714 31000 21,1 74,3 0,3 2,3
10. 9.1982 -
16. 9.1982 39 43643 38857 20,7 74,1 _ 2.2
17. 9.1982 _ _
23. 9.1982 40 267186 27286 19,4 76,6 — 1,5
24. 9.1982 , —
50. £.1982 41 414286 8786 18,5 77,3 6,1 1,0
1.10.1982
7.10.1982 42 205357 18857 15,9 75,0 3,0 2.1
8.10.1982
14.10.1982 43 321500 6929 16,5 80,3 0,6 1,2
15.10.1982
21.10.1982 44 164286 5143 14,0 77,1 2,0 1,7
22.10.1982 _
28.10.1982 45 246429 20714 14,0 71,0 0,0 1,5
29.10.1982
4111982 46 48857 4000 11,2 75,0 0.2 2.1
5.11.1982
11.11.1982 47 12214 1357 8,7 68,9 51 2,8
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3.1983 l
|

12.11.1982 R
16.11.1982 48 59929 571 11,3 67,7 0,7 1,6
19.11.1982
25.11.1982 49 16929 1000 7.5 80,1 3,6 2,2
26111982
2.12.1992 50 14714 2429 8,4 74,9 — 1.6
3.12.1982
9.12.1982 51 18000 214 5,1 73,6 0.5 2,0
10.12.1982
16.12.1982 52 2207 1286 12,1 72,4 6,4 2,9
17.12.1982
23.12.1982 53 51000 286 11,4 72,3 2,0 14
24.12.1982
30.12.1982 54 26500 500 6,9 80,4 4,0 18
31.12.1982
6 11983 55 40500 714 1,9 80,5 2.9 2,1
7. 1.1983
13. 1.1983 56 7500 214 2,9 84,2 1,2 0,8
14. 1.1983
90 1 1993 57 13286 500 5,0 73,1 6,9 2,2
21. 1.1983
27. 1.1983 58 7571 929 2,1 73,0 9,7 1,6
28. 1.1983
3. 2.1983 59 13143 286 8,0 82,9 5,1 2,6
4. 21983
10. 2.1983 60 8786 1357 6,6 68,2 5,4 2,5
11. 2.1983
17. 2.1983 61 6357 357 7.4 70,7 2,1 1,9
18. 2.1983
24 21953 62 6714 786 | —2,1 82,3 8,5 3,5
25. 2.1983
s 31983 63 2857 1500 3,3 T 0.8 2,1
4. 3.1983
10. 3.1983 64 4286 214 5,5 68,2 0,9 1,8
11. 2.1983
17 65 7929 286 4,2 80,4 1,1 2,2
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Tablo 1. (Devam)

22. 7.1983
28. 7.1983 84 2714 4357 20,6 78,6 4,4 1,6
29. 7.1983

4. 81983 | 9 50571 857 21,7 7,1 14 1,2

5. 81983
11. 8.1983 86 15214 214 20,3 81,5 0,2 2.4
12. 8.1983
18. 81983 | & 3500 - 20,6 75,1 7,1 2,1
19. 8.1983
25. 81983 | 88 571 71 20,1 81,6 — 16
26. 8.1983

1. 91983 | 89 1 - 19,0 79,0 — 2.4
2. 9.1983

8. 91983 | 90 428 — 19,8 82,9 — 18
9. 9.1983

15. 9.1983 91 143 - 18,4 77,8 — 15
16. 9.1983 ’

22. 9.1983 92 1000 - 18,9 83,6 5,5 1,0
23. 9.1983

29. 9.1983 93 1071 1 15,0 76,8 0,9 2,2
30. 9.1983

6.10.1983 | % 786 - 13,6 81,6 10,0 1,3
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Tablo 1. (Devam)
. 3.1983
;2_ ;’_1383 66 4714 143 7,3 74,4 0,2 2,2
:f 3132: 67 4643 71 12,9 64,2 0,1 1,3
,1(' i:igzg 68 10929 1000 13,0 72,9 2,8 2,0
. 4.1983
12 :_1983 69 5786 500 14,0 61,0 - 1,3
T 15. 4.1983
;i’ 4.1983 70 12286 500 8,9 76,0 2,2 18
2. 4.1983
gs 4.1983 71 10643 71 12,1 75,0 - 1,2
29. 4.1983
5. 5.1983 72 35000 - 17,6 59,5 1,8 1,4
6. 5.1983
12. 5.1983 73 5429 786 13,9 78,5 1,2 1,1
13. 5.1983
19. 5.1983 74 15143 500 15,9 83,0 0,6 2,0
20. 5.1983
26. 5.1983 75 29643 143 18,9 69,5 — 1,7
27. 5.1983
2. 6.1983 76 30571 71 19,2 72,5 0,9 1,4
3. 6.1983
9. 6.1983 77 23143 286 17,9 71,0 7,3 2,9
10. 6.1983
16. 6.1983 8 81000 1143 18,5 72,5 0,2 15
17. 6.1983
23. 6.1983 79 81357 788 18,9 73,0 3,4 1,5
24. 6.1983
30. 6.1983 80 117929 2286 18,6 73,1 0,6 1,3
1. 7.1983
7. 7.1983 81 167571 571 21,1 84,8 — 1,8
8. 7.1983
14. 7.1983 82 66714 2143 22,2 80,7 0,1 1,6
15. 7.1983
21. 7.1983 83 39643 571 24,0 87,0 0,0 2,3

dordiincli haftasinda (% 91,8), 1983'de Temmuz'un liciincii haftasinda (% 87,0) en
yiksek degerlerine ulagmuglardir. 1982'de Haziranin {iclincii haftasinda <% 65,5, 1983
de Mayis'in ilk haftasinda % 59,5 ile en diigiigline inmistir (Tablo 1 ve Resim 4).

Ortalama yagislar, en yiliksek miktarina 1982 yilinda Ocak aymmin sonu ila Su-
bat'in ilk haftasinda (10,1 mm/m?), 1983 yilinda Eyliil'iin sonu ila Ekim’in ilk haf-
tasinda (10,0 mm/m?); en dlgiik miktarlarina 1982’de OcaZin iigiincli haftasinda,
Agustos’'un sonu ild Eyliil baginda, Eylil'iin son haftasinda (0,1 mm/m?) ve Ma-
yis'in sonu ila Haziran bagindaki, Haziran sonu ila Temmuz bagindaki haftada,
Ekim’in dérdniiclii haftasinda (0,0 mm/m?2); 1983'de Mart'in beginci haftasinda, Tem-
muz'un ikinei (0,1 mm/m?) ve lglincli haftasinda ulagmistir. 1982 yilinda Nisanin
tiglineli, Mayis'in ikinei, dérdiincii, Haziranin ikinci, Temmuz'un besginci, Agustos’'un
lglincli, E lil'lin lgiincli ve dérdiincii, Kasim'in besinci ilA Araligin ilk haftalarinda;
1983 yihinda Nisanin ikinei ve dordiincii, Mayis'in dérdiincii, Temmuz’'un ilk, Agus-
tos’'un doérdiincii ve beginci, Eylil'iin ilk, ikinci ve {icilincii haftalarinda hi¢ yagig
diismemistir (Tablo 1 ve Resim 6).
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Ortalama riizgdr hizlar: en yliksek olarak 1982 (3,0 m/sec.) ve 1983 (3,5 m/sec.)
yillarinda Subat’'in doérdiincii haftasinda; en diisiik olarak 1982 yiinda Haziranin
dordiincii ve 1983 yilinda Ocak aymn ikinci haftas nda (0,8 m/sec.) meydana gel-
migtir (Tablo 1 ve Resim 5).

Mavi ladin gbvdesindeki iireme orgamndan 1982 yilinda, en fazlae spor, Eylil'in
son haftasinda meydana getirilmigtir, bu haftada haftallk ortalamalar olarak sicak-
hk 18,5°C, nisbi hava rutubeti % 77,3, yagis 0,1 mm/m? ve riizgdr hizi 1,0 m/sec.
idi. En digiile sayida spor serbest birakilan Martin beginci haftasinda sicakl k
10,1°C, nisbi rutubet % 68,5, yagis 3,1 mm/m?, riizgar hizi 2,3 m/sec. ve Nisanin
dordiincii haftasinda sicaklik 8,1°C, nisbi rutubet % 89,3, yagis 9,1 mm/m?, riizgar
hiza 1,8 m/sec. olmugtur. Hig¢ spor serbest birakiimayan Ocagin son haftasi ila Su-
bat'in ikinci haftasi arasinda sicakhik 4,0°C ve senenin minimumu 1,3°C, nisbi ru-
tubet % 82,0 ilA yilin maksimumu % 91,8, yagis 2,8 mm/m? ila yiin maksimumu
10,1 mm/m2 ve riizgdr hizi 1,6-2,7 m/sec; Subat'in sonu il4 Mart'n bas olan
haftada sicakhik 5,0°C, nisbi rutubet % 85,5, yag1s 5,4 mm/m?, riizgar hiz1 1,7 m/sec.;
Mart'in iiclincii haftasinda sicakhik 4,1°C, nisbi rutubet % 79,5, yagis 1,9 mm/m?2,
riizgdr hiz1 2,9 m/sec. olmustur. 1983 yiinda en fazla sayida spor Temmuz'un ilk
haftasinda serbest birakilmigtir, bu haftada ortalama iklim degerlerinden sicaklik
21,1°C, bagl hava nemi yilin maksimumu 7% 84,8, yaglg yok ve riizgar hiz 1,8
m/sec. idi. En digik sayida spor c¢ikarilan Agustos’'un son haftasinda sicaklik
19,0°C, nisbi rutubet % 79,0, yagis yok, riizgar hizi 2,4 m/sec. olmustur.

Giimiigt thlamur govdesindeki lreme organindan, 1982 yilinda, en fazla sayida
spor Agustos'un lglincl haftasinda serbest birakilmugtir, bu haftada sicaklik 21,3°C,
nisbi rutubet % 74,8, yagis yok, rizgir hzi 2,3 m/sec. idi. En dugiik sayida spor
ctkarilan Mart'in ilk haftasinda sicaklilk 5,0°C, nisbi rutubet % 85,5, yagis 5,4
mm/m?, riizgadr iz 1,7 m/sec. ve Martn iciincii haftasinda sicaklik 5,4°C, bagil
hava nemi % 90,1, yagig 6,0 mm/m?, riizgdr hiz1 1,5 m/sec. olmugtur. Hi¢ spor
pirakilmayan Ocagin dérdiincii haftasindan Subat’in ikinci haftasina kadar s:caklik
4,0°C ila yiin en diigiik degeri 1,3°C, nisbi rutubet % 82,0 ilA yihn en yiiksek de-
geri % 91,8, yags 2,8 mm/m? ild yilin en yiiksek degeri 10,1 mm/m? ve rizgar
hiz1 1,6 -2,7 m/sec.; Subat'in doérdiincii haftasinda sicaklik 5,1°C, nisbi rutubet
% 79,0, yagg 1,1 mm/m?, riizgdr hizi 3,0 m/sec. olmustur. 1983 yilinda en fazla
spor Temmuz'un dérdiincii haftasinda sicaklik 20,6°C, nisbi rutubet % 78,6, yagig
4,4 mm/m?, rizgair hiz1 1,6 m/sec. iken gikarlmigtir. En diigiik sayida spor bira-
kilan Martin son haftasinda sicaklik 12,9°C, nisbi rutubet % 64,2, yags 0,1 mm/m?2,
riizgdr hiz1 1,3 m/sec.; Nisan'in dérdiincii haftasinda sicaklik 12,1°C, nisbi rutubet
‘% 15,0, yagig yok, rizgar hizi 1,2 m/sec.; Mayis'in besinci ila Haziranin ilk haf-
tasinda sicakllk 19,2°C, nisbi rutubet % 72,5, yags 0,9 mm/m2, riizgdr hiz1 1,4
m/sec.; Agustos’un dordiincii haftasinda sicakhk 20,1°C, nisbi rutubet ‘% 81,6, ya-
18 yok, riizgar hiz1 1,6 m/sec.; Eylil'lin dfrdiinci haftasinda sicaklik 15,0°C, nisbi
rutubet % 76,8, yagig 0,9 mm/m?2 riizgdr hizi 2,2 m/sec. olmugtur. Hi¢ spor cika-
rilmayan Nisan'in sonuncu il4 Mayis'in ilk haftasinda sicakhk 17,6°C, yilin en di-
giik nisbi rutubeti % 59,5, yags 1,8 mm/m?, riizgar hizi 1,4 m/sec.; A gustos'un
tigiincli haftasinda sicaklik 20,6°C, nisbi rutubet % 75,1, yagisg 7,7 mm/m?, riizgar
Mz 2,1 m/sec.; Agustos'un son haftast ve Eyliil'in {iciincii haftas: arasinda sicak-
Itk 18,4 ila 19,8°C, nisbi rutubet % 77,8 ila 83,6, yagis 0 ila 5,5 mm/m?, riizgar
hizi 1,0 i14 2,4 ‘m/sec.; Eyliil'iin sonuncu ila Ekim’in ilk haftasinda sicakhk 13,6°C,
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nisbi rutubet % 81,6, yagig senenin en yiiksek degeri 10,0 mm/m?, riizgar hiz1 1,3
m/sec. olmugtur. !

Oli olan mavi lddin gbvdesindeki ireme organindan en fazla sayida spor ¢i-
karilan §artlarlda, 1982°’de Eyliill'liin son haftasinda sicaklik yiiksek (iS 5°C), bagil
hava nemi yliksek (% 77,3), yagis ¢ok az ve minimum (0,1 mm/m?2), ,riizvz‘;r h1gz1
¢ok az (1,0. m/sec.); 1983°de Temmuz'un ilk haftasinda sicaklik ¢ok yiiksek (OZI 1°C)
nisbi rutubet ¢ok yliksek ve yihn maksimumunda (% 84,8), yagig yok ruzga; h1z1,
az (1,8 m/sec.) idi. En disiik sayida spor cikarilan sartlarda, 1982'de’ Mart'in son
haftasinda yagisin (3,1 mm/m?) ve bagl hava neminin (% 68,5) diisiik. Nisan'in
dordiincii haftasinda yagigin (9,1 mm/m?) ¢ok fazla ve nisbi rutubetin (9% 89,3)
cok yiiksek, riizgar hizinin orta (2,3 m/sec.) ve az (1,8 m/sec.) olmasina ragmén
sicaklik (10,1°C ve 8,1°C) biraz diisiik oldugundan spor sayisi azdir; 1983'de Agus:
tos’'un sonuncu haftasinda sicaklik (19,0°C) ve nisbi rutubet (% 79,0) yiiksek, ya-
g1s yok, riizgdr hizi orta derecede (2,4 m/sec.) idi. Hi¢ spor gikarimayan §a1,'t1ar-
da, 1982'de Ocagin ikinci haftasinda sicaklik g¢ok diigiik (2,4°C), nisbi rutubet cok
yiksek (% 84,9), yagis ¢ok fazla (10,0 mm/m?), riizgdr hizi ¢ok az (2,1 m/sec.);
Ocagm dordiincii haftast ve Subat'in ikinci haftasi arasinda sicaklik ¢ok dii§iik'
(4,0°C) ve yiin minimumu (1,3°C), nisbi rutubet yiiksek (% 82,0) ve yihn mak-
simumu olarak ¢ok yiiksek (% 91,8), yagis ¢ok az (2,8 mm/m?) ve yilin maksi-
mumu olarak ¢ok fazla (10,1 mm/m?), rizgar hiz1 az (1,6 m/sec.) ve fazla (2,7
m/sec.); Mart'in dordiincii haftasinda ise sicaklik g¢ok diisiik (4,1°C), nisbi rutube;t
Zli.iksek (% 79,5), yags c¢cok az (1,9 mm/m?), riizgar hizi1 ¢ok fazla (2,9 m/sec.)
idi.

Canlt olan thlamur goévdesindeki iireme orgamindan en fazla sayida spor gika-
rilan gartlarda, 1982’de Agustos’un iligiincli haftasinda sicakhik gok yiiksek (21,3°C),
nisbi rutubet (% 74,8) ve riizgar hizi (2,3 m/sec.) orta derecede, yagis yok; 1983
de Temmuz'un dordilincii haftasinda sicakhlk g¢ok yiksek (20,6°C), nisbi rutubet
yiksek (% 78,6), vags (4,4 mm/m?) ve riizgdr hiz1 (1,6 m/sec.) aoz idi. En dii-
stik sayrda spor birakilan gartlarda, 1982'de Subat sonu ild Meartin baginda sicaklik
diigiik (5,0°C), nisbi rutubet cok yiiksek (% 85,5), yagig orta derecede (5,4 mm/m?),
riizgar hzi az (1,7 m/sec.); Mart'in iiglincii haftasinda sicakhik diislik (5,4°C),
nisbi rutubet c¢ok yiiksek (% 90,1), yagis orta derecede (6,0 mm/m?), riizgdr hiz
az (1,5 m/sec.); 1983'de Martn son haftasinda sicakhk orta derecede (12,9°C),
nisbi rutubet diigiik (% 65,2), yagis az ve minimum (0,1 mm/12), riizgar hiz1 ¢ok
az (1,3 m/sec.); Nisanin dérdiinci haftasinda sicaklik orta derecede (12,1°C), nis-
bi rutubet orta derecede (% 75,0),yags yok, riizgdr hizi ¢ok az (1,3 m/sec.): Ma-
yvis sonu ild Haziran baginda sicaklik otdukga yliksek (19,2°C), nisbi rutubet orta
derecede (% 72,5), yagg ¢ok az (0,9 mm/m?), riizgar hizi oldukga az (1,4 m/sec.);
Agustos'un dordiincli haftasinda sicaklik ¢ok yiiksek (20,1°C), nisbi rutubet yiksek
(% 81,6), yagig yok, riizgar hizi az (1,6 m/sec.); Eyliil'iin beginci haftasinda sicak-
Itk biraz yiiksek (15,0°C), riizgar hizm (2,2 m/sec.) ve nisbi rutubet (% 76,8) orta
derecede, yagls cok az (0,9 mm/m?) idi. Hi¢ spor cikarilmayan sartlarda, 1982'de
Ocagin dérdiincii haftasy ve Subat'in ikinci haftasi arasinda sicakhik cok diigiik
(4,2°C) ve yiin minimumu (1,3°C), nisbi rutubet yiiksek (% 82,0) ila cok yiiksek
ve yilin maksimumu (% 91,8), yagis c¢cok az (2,8 mm/m2) ild ¢ok fazla ve yilin
maksimumu (10,1 mm/m?), riizgdr hiz1 az (1,6 m/sec.) ve fazla (2,7 m/sec.);
Subat’in doérdiincii haftasinda sicaklik digiik (5,1°C), yagig ¢ok az (1,1 mm/m?),
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1igbi rutubet yiksek (% 79,0), rizgir hizi oldukca fazla ve yihn maksimumu (3,0
m/sec.); Mart'in dérdiincii  haftasinda sicaklhik cok diigik (4,1°C), nisbi rutubet
yiiksek (% 79,5), yagis cok az (1,9 mm/mz2), riizgdr hzi fazla (2,9 m/sec.); 1983
de, Nisan sonu ila Mayis basmda sicaklik yliksek (17,6°C), nisbi rutubet ¢ok dii-
siik ve yilin minimumu (% 59,5), yaglg ¢ok az (1,8 ‘mm/m?), riizgadr hizi az (1,4
m/sec.); Agustos'un figlincii haftasinda sicaklik ¢ok yliksek (20,6°C), nisbl hava
rutubeti orta derecede (% 75,1), yagls fazla (7,7 mm/m?), rilzgar hizi ¢ok az (2,1
m/sec.); Agustos’'un sonuncu ve Eyliil'iin dordiincii haftas1 arasinda sicaklik (18,4 -
19,8°C) ve nisbi rutubet (<% 77,8 - 83,6) yiiksek, yagis yok ve orta derecede (5,5
mm,/m?), riizgar hiz gok az (1,0 m/sec.) ila orta derecede (2,4 m/sec.); Eylil'in
sonuncu ila Ekimin ilk haftasinda sicaklik orta derecede (13,6°C), nisbi rutubet
yiiksek (% 81,6), ayigs ¢ok fazla ve sencnin maksimumu (10,0 mm/m2), rizgir

hiz1 gok az (1,3 m/sec.) idi.

Y1l iginde, spor birakilmas: icin iklim faktorlerinin minimum degerleri olarak
sicaklikx 5,0°C, nisbi rutubet % 64,2, yagis yok, riizgar hizi 1,2 m/sec. iai.

Mavi ladin ve giimisi ithlamur govdelerindeki lireme organlarindan 94 haftada
serbest birakilan spor miktarlarinin birbiri ile baghligl (paralelligi) olup olmadi-
gin1 kargilagtirmak lizere (1) Varyasyon analizi igin F - testi ve (2) Khikare testi
uygulandi: (1) Regresyon dogrusu denklemi Y —829,16+ 0,256 X (korelasyon katsayisi
r—0,5470, ornek sayisl n—94)'dir. Varyasyon analizi igin F - testi uygulandiginda
hesaplanan F=—39,28 degeri F tablosunda serbestiyet derecesi 1,/92 ve gliven smri
0,001 ig¢in verilen 11,681'den biiylktir, o halde regresyon % 01 derecede onemlidir
ve % 99,9 ihtimalle dogru miinasebeti gostermektedir. Regresyon denklemine gore,
bagimsiz degigken olarak kabul edilen 1hlamurdaki iireme organindan ¢ikan Spor
sayis1 ile, bagl degigken olarak kabul edilen ladindeki Ureme organindan ¢ikan
spor sayist arasinda % 29,92 seviyesinde bir baghlik (paralellik) vardir (belirtme
katsayis1 r2=0,2992). (2) Khikare testi ile, P—0,005 seviyesinde bu iki lireme or-
gamndan ¢ikan sporlarin ayni topluma ait olup olmadiginin, bagka bir deyisle ho-
mojenligi denetlenmigtir. Hesapla Khikare degeri 51839,049 bulunmugtur, khikare
tablosundan v—n—1—=94-1-93 serbestiyet derecesi ve P—0,005 giiven seviyesi igin
khikare degeri 136,608 alinir, hesapla hulunan khikare degeri 51839,049'1n, table-
daki khikare degeri 136,608'den biiyiik oldugu goriilerek, bu iki iireme organindan
cikan spor sayilarl arasinda 0,005 seviyesinde &nemli fark oldugu anlagilir, o halde
ladin ve thlamur govdelerindeki lreme organlarindan spor cikiglart Tablo 1'deki ik-
lim faktdrlerinden farkh derecede etkilenmektedir.

Ladin iizerindeki iireme organindan g¢ikan spor saylar ile swcakhk degigmeleri
arasindaki miinasebeti aragtirmak lzere bulunan regresyon dogrusu (ortalama egi-
lim) denklemi Y _—37644,61+8022,49 X (korelasyon katsayis1 r=0,5257, drnek sayisl
n—94)’dir. Varyasyon analizi icin F - testi uygulandiginda, hesaplanan F=35,13 de-
geri F tablosunda serbestiyet derecesi 1/92 ve glven simiri 0,001 igin verilen 11,681
den biiyliktiir, o halde o halde regresyon 01 derecede onemlidir ve % 99,9 ihti-
malle dogru miinasebeti gostermektedir. Regresyon denklemine gore, bagh degis-
ken olarak kabul edilen spor sayisindaki degigmelerin % 27,63'u (belirtme katsayisl
r2—0,2763), bagimsiz degigken olarak kabul edilen sicaklik degismelerinin tesiri ile
meydana gelmektedir. Bu spor sayilart ile nisbi hava rutubeti arasindaki miinase-
beti arastirmak tlizere bulunan regresyon dogrusu denklemi Y —145684-1025,63 X
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(korelasyon katsayist r—=0,0630)'dir. Varyasyon analizi igin F - testi uygulandig

hesaplanan F=0,37 degeri cok diisiik oldugundan spor atilmasi ile nisbi gtmda’
%ax"aslnda. onemli bir iligki bulunmamigtir. Bu spor sawplair ile yagis a - Ube't
iliskiyi arastirmak ilizere bulunan regresyon dogrusu denklemi Y-8'522.2 gB—ZEi?;dakl
(korelasyon katsayisi r—0,2459)'dir. Varyasyon analizi i¢in F-aesti u)Lgulan?i ’,73X
hesap.la._nan F—=5,92 degeri F tablosunda serbestiyet derecesi 1/92 ve gﬁvenlgmda’
0},05 lgln'verilen 3,95’'den biiyliktiir, o halde regresyon ¢. 5 derecede 6nemlidisrlmrl
% 95 ihtimalle dogru miinasebeti gostermektedir. Regresyon denklemine gore, b 51
degigken olan spor sayist degismelerinin ¢ 6’s1 (belirtme katsayisi r2—0%60i'; ?fh
gimsiz degisken olan yagis miktarlarinin tesirli ile meydana crelmel«:t;ih’“ B oo
sayular ile rizgdr hizi degigmeleri arasindaki miinasebeti ara:gt?rmak iizer.e bul an
rq.sgresyon dofrusu denklemi Y —=1686C0-55153,2X (korelasyon katsayisi r—g;;“zn
dir. Vaoryasyon analizi ic¢in F - testi uygulandiginda, hesaplanan F—8.00 d—eg,e '4142
ta}blosunda serbestiyet derecesi 1/92 ve giiven simir1 0,01 igin verilzn'G 93’d mb"
yiiktir, o halde regresyon ¢ 1 derecede Onemlidir ve ¢ 99 ihtimalle do,gru (:111'.'1 .
sebeti gostermektedir. Regresyon denklemine gore, baghh degigken olan spor -
degismelerinin ¢ 8i (belirtme katsayisi r*=0,08), bagimsiz degisken olafn "s?ayl‘Sl
hizlarimin tesiri ile meydana gelmektedir. e

3 Ihlamur govdesindeki iireme organindan cikan spor miktarlar: ile sicalklik de-
glsr.neleri arasindaki miinasebeti aragtirmak ilizere bulunan regresyon dogrlusu denk-
le.ml Y —=-18276,612784,38 X (korelasyon Kkatsayisti r—0,3897, Ornek sayisi n—=94)
dir, Varyasyon analizi icin F - testi tatbik edildiginde, hesaplanan F—=16,48 d;ger'
F tablosunda serbestiyet derecesi 1/92 ve giiven smir1 0,001 igin v_erilyen 11 681l
den biiyiiktiir, o halde regresyon ‘¢ 01 derecede ¢nemlidir ve ¢ 99,9 ihtimalle :iog-
ru miinasebeti gostermektedir. Regresyon denklemine gbére, bagh ,degirken olarak
kabul edilen spor sayisindaki degismelerin, bagimsiz degisken olarak liabul edilen
sicakhk degismelerine baglhligl % 15,19 (belirtme katsayist r2=0,1519)'dur. Bu spor
saylary ile nisbi hava rutubeti degigsmeleri arasindaki miinasebeti ara§t1rn'1&k lzere
bulunan regresyon dogrusu denklemi Y =—=47225,6—380,137X (korelasyon katsayisi
r—20,0498)’dir. Varyasyon analizi icin F -testi uygulandig§inda, hesaplanan F—Oé3
de?eri ¢ok diigiik oldugundan spor atilmasi ile nisbi rutubet arasinda 'dnemH t,)ir
miinasebet bulunmamigtir. Bu spor soyudar ile yagis arasindaki miinasebeti arag-
tirmak tlizere bulunan regresyon dogrusu denklemi Y —=21021,6—1312,92X (korelas-
yon Kkatsayisi r=0,0806)'dir. Varyasyon analizi icin F - testi tatbik edildiginde, he-
saplanan F=0,60 degeri ¢ok diisiik oldugundan spor atilmasi ile yagis mikta'rlarl
degismeleri arasinda Onemli bir miinasebet bulunmamigtir. Bu spor sayilar: ile riz-
gdr hizlam arasindaki miinasebeti aragtirmak lizere bulunan regresyon dogrusu
d'enklemi Y —34095,3—8780,16 X (korelasyon katsayisi r—0,0962)'dir. Varyasyon ana-
lizi igin F - testi tatbik edildiginde, hesaplanan F—0,86 degeri ¢ok diislik oldugun-
dan spor atilmas: ile riizgidr hizlan arasinda Onemli bir miinasebet bulunmamigtir.

Tablo 2'ye gbre, 94 haftada en fazla sayida spor, sicakhifin ¢ok yiiksek, nisbi
hava rutubetinin yiiksek - orta, yagigin ¢ok az-orta, rizgdr hizinin ¢ok az - orta
oldugu; en az spor, sicakligin diglik - orta, misbi rutubetin yiiksek - orta, yagigin
cok az - az, riizgar hizinin orta - az oldugu sartlarda serbest birakilmigtir. Sicakli-
gin diisiik - orta, nisbi rutubetin yiiksek, yagigin ¢ok az - az, rizgar hizinin az - orta
oldugu sartlarda ise hi¢ spor birakilmamigtir. 94 haftada, serbest birakilan spor
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Daily means of the climatic factors according to the spore numbers.

Spor sayilarina gb6re iklim faktorlerinin gunlik ortalamalar:.

Table 2.

Tabio 2.
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miktar1 sicakhkla paralel gitmektedir, yani sicaklik yiikseldiginde spor sayisi art-
makta, azaldifinda diigmektedir. Buradan, sicakliin spor birakilmasinda asli faktor
oldugu gériilmektedir. Buna kargihk, nisbi hava rutubeti, yagis ve riizgar mz gibi
iklim faktorlerinin birakilan spor miktar: ile miinasebeti fazla degildir, fakat fazla
sayida spor birakilan gartlarda yagig miktarinin ¢ok az oldugu gbézden kacgirilma-
malidir,

Kurakhga ragmen spor serbest birakilmigtir. Spor birakilmas: iéin llizumlu su,
mantarin miselinin niifuz etmig oldugu agag¢ govdesinden alinmigtir veya spor bo-
saltilmasi odun dokusu igindeki su ile desteklenmigtir. Yagisin fazla ve nisbi rutu-
betin yiiksek oldugu devrelerde spor sayisiun azalma sebebi, bu devrede spor mey-
dana getirecek organlarin olugturulmasinin ve biiylimesinin gergeklesmekte oldugu-
dur. Bu islak gartlarda olgunlagan sporlar, nishi hava rutubetinin diismeye bagla-
masiyla serbest birakilmiglardir.

Riizgdrin biiyiik 6l¢lide bir tesiri olmamustir, ¢linkii Ganoderma applanatum’da
iireme organindaki uzun ve dar obrucuklar, digarda hava calkantili bile olsa basi-
di’leri sakin bir atmosferde tutmuglardir. Tablo 1'deki riizgar degerleri incelenirse
ve riizgarla ilgili regresyon denklemlerindeki «b» egim katsayilarinin negatif (—)
oldugu, yani riizgar hizi azalinca spor sayisimn arttiin go6ézdniine alinirsa, spor
bogalmasi igin havanin sakin olmasi1 gerektigi ortaya cikar.

Ladin iizerindeki ve ihlaomur govdesindeki Ganoderma applanatum i{ireme or-
ganlar1 tamamen aym iklim gartlarina maruz olduklari halde, ¢ikardiklar1 spor sa-
yilarimin birbirine paralel olmamasi, bunlarin ayn gartlara tabi olduklarim goster-
mektedir. Ayrica nisbi hava rutubeti, yagrs ve riizgarin i1thlamur govdesindeki lire-
me organindan c¢ikarilan spor miktarina tesirinin gorilmemesi (Tablo 1) yine bu
sebeptendir. Thlamur canli oldugundan, lizerindeki iireme organindan spor c¢ikaril-
mas1 sadece sicaklikla tegvik edilmekte, diger iklim faktdrlerinden fazla etkilenme-
mektedir. Ciinkii iireme orgam odun dokusundan su alma imkanina sahiptir, yani
spor bogalmasimi desteklemek icin elverigli su rezervine sahiptir. Halbuki 6li olan
ladin gévdesinden mantar, yeterli miktarda su temin edemediginden ve ancak sel-
liloz ve diger organik materyalin oksidasyonu ile solunum esnasinda bizzat man-
tarin miseli tarafindan serbest birakilan sudan faydalanabildiginden, sicaklikia tes-
vik edilmekle beraber, diger iklim faktorlerinden de ihlamur gdvdesindeki lireme
organindan daha fazla etkilenmektedir.

Tablo 1 ve Resim 3'de goriildiigil iizere, baz1 kig aylarinda olduk¢a azalmakla
beraber, biitiin y1l boyunta atmosfere spor birakilmaktadir. Spor miktari ilkbahar
sonuna dogru artmaya baglamaktadir. Atmosferde en fazla sayida spor bulunan
mevsimler ise sonbahar ve bilhassa yazdir.



ANNUAL RHYTMS OF SPORE LIBERATION IN
GANODERMA APPLANATUM (Pers. ex Wallr.) Pat.

Doc. Dr. Sabri SUMER

Abstract

For air - borne spore concentrations cause some air pollution, Ga-
noderma applanatum spores must also be causal agencies in respiratory
diseases, the aim of this study was to understand the process of spore
liberation rhytms in G. applanatum annually and the question of how
it is influenced by external factors under the climatic conditions of
Istanbul. The spore output from the two conks on a dead silver spruce
and a Hungarian lime trunks was followed. The spore numbers liberated
from these conks, were not in a parallelism although they were under
the same conditions. In a period of 94 - week, when the temperature
rose, the number of the spores increased, when the temperature fell,
the spore concentration decreased. In spite of this, the climatic factors
such as relative humidity, rainfall and wind had no perceptible relation-
ship with spore dispersal, but it should not be overlooked that the
amount of the rainfall was too low under the conditions of more spore
discharge. The spore liberation continued to the atmosphere throughout
the year, although it rather decreased in some winter months. The
number of the spores began to increase towards the end of spring.
Autumn and especially summer were the seasons with maximum spore
numbers in the atmosphere.

INTRODUCTION

Reproductive and microscopic structures in fungi are spores, and as the fixed
organisms fungi must rely on detachable units for dispersal. Dispersal may spread
new gens amongst a population, thus it is of significance in giving the opportunity
for new variability. As propagules, fungal spores are capable of giving rise to new
individuals and mostly unicellular, and vary greatly in size, shapes and colour.
The classification of fungi completely based on the form of the spores and spore -
bearing structures. Fungal spores are of importance in the epidemiology of diseases
of plants, animals and numan beings. In this field, they play role in the allergies and
mycoses of man and animals; and spores and fungal products enter into the body
through the skin after a contact, the mouth by ingestion and the nose by inhala-
tion. The effect of other environmental factors such as temperature, humidity, wind
and carbon dioxide concentration has likely great importance to the development
‘of both the harmful fungus and the disease.
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Air - borne spore concentrations also cause some air pollution with their diurnal
and seasonal variations and their species distribution. For this reason, it is necess-
ary and important to know how many spores are liberated to air at various seasons,
because Ganoderma applanatum spores must also be causal agencies in respiratory
diseases as air - borne ones. A central theme of this study is to understand the
process of spore liberation rhythms in Geanoderma applanatum annually and the
question of how it is influenced by external factors under the climatic conditions
of Istanbul.

Ganoderma applaantum is a common fungus found on woody material, usually
on old logs or stumps of decidious trees, often from wounds in living trees, occas-
sionally on wood of conifers. It is also a convenient organism for experimental
study, because it grows quickly and can be found ahundantly. The fruit bodies
studled were sessile, hard and woody. The pilei were 10- 15 centimeters, plane or
convex, flattened, tuberculate, imbricated and dusted with the spores, and greyish
black or brown, covered with a laccate crust which was hard but thin enough
to be indented with nail, margin white; context cinnamon brown, very firm and
thick; the tubes distinctly stratified, ferruginous; pore surface white when fresh,
darker when handled or bruished; pores minute, circular or angular; spores ovoid,
minutely echinulate, truncate at the base in fresh plants, 54—6,9X7,7—10,0 microns
(SUMER, 1977), 1-guttulate (Figure 1).

In Ganoderma applanatum the distance of basidiospore discharge is 0,05 mili-
meter (INGOLD, 1965). The tubes are 128,1—274,5%X91,5—-183,0 microns in dia-
meter (SUMER, 1977), they take position vertically at the positive geotropic
growth and the basidia place on their surface. Positive static electric charges on
the spores and negative electric charges on the sporophores keep the spores in
midstream from narrow hymenial tube walls during falling down.

MATERIALS AND METHODS

Wooden spore - traps were mounted on two trunks of a silver spruce (Picea
pungens Engelm.) tree and a Hungarian lime (Tilia tomentosa Moench.) tree to
follow the spore output from the Ganoderma applanatum (Pers. ex Wallr.) Pat.
fruit badies attached to those trees. Two traps were used; one at the height
15 centimeters above the ground level on the broken topped and dead silver spruce
trunk, and other at a height of 30 centimeters above the ground level on the living
Hungarian lime trunk at the Forestry Faculty Park in the Belgrad Forest of Is-
tanbul. This locality is just over 50 meters above the sea level and 30 kilometers
far from the center of Istanbul.

The traps are originally described by INGOLD (1965) and their shape is shown
in Figure 2. Just above the conk was a wooden roof as a protection from rain,
and below was a slide - holder on which a horizontal glass -slide was placed to
catch the discharged basidiospores.

For making up glycerin jelly, first the gelatine was melted and dissolved in
distilled water at a temperature of about 20°C for 3 hours, then 1 part melted
gelatine and 1 part glycerin in weight were mixed and stirred 15 minutes, adding
1 per cent phenol as a preservative. After gently heating thls mixture was laid on
76 X 26 - milimetre glass - slides as a thin layer with a soft brush.
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The slides, prepared as described above, were placed under the conks in the
traps and were changed daily at 9.30' am. from 18 December 1981 to 10 October
1983, for a period of 662 days. The slides on which having the spores, were taken
to the laboratory from the traps, and they were transferred into Petri dishes. 20
mililitres distilled water was added to each Petri dish to obtain a spore suspension.
The Petri dish was gently warmed to melt the glycerin - gelatine layer on which
there were the spores, on the glass - slide. Some spore suspension was taken to a
Thoma - glass - slide with a dropper. On a Thoma - glass - slide, there are two
groups of line rows which run on each other at a right - angled, and these 20
lines from a main square having 1 - milimeter glides. Thus 1 - milimeter main
square has also divided into 400 small squares. After the spore suspension was
mixed thoroughly and homogeneously by stirring or gently shaking so that all
material in a Petri dish was well suspended, a little suspension was pipetted onto
the Thoma - glass - slide with a medicine dropper, allowing excess liquid to drain
out of the side grooves of the Thoma - glass - slide. The suspension on the Thoma -
glass - slide was covered with a special cover - glass (25 20 - milimeter).

When the mounts, prepared as described above, were examined under a mic-
roscope; according to the current season, if the number of the spores was &0
many, spores only in 16 small squares of the Thome - glass - slide were counted
and made up to 400 squares, if the number of the spores was fewer. all spores
in 400 small squares were counted. Thus, the countings represented the total number
of spores. Owing to the dimensions of the Thoma - glass - slide divisions (1 mili-
meter X 1 milimeter X 0,1 milimeter — 0,1 cubic milimeter — 0,0001 mililitre), the
determined figure was the number of the spores in 0,0001 mililitre. This figure
was multipled by 1000 to find the spore numbers in one mililitre of the spore
suspensions. It was calculated as a result of mean of three countings. At the
beginning of the procedure, it had been added 20 mililitres water to the Petri
dishes, for this reason the figures used as data were the spore numbers in those
suspensions diluted to 20 mililitres. After those figures which were obtained from
those suspensions diluted, were divided into 20, all calculations in the tables had
been considered according to the number of the spores in 1 mililitre.

Daily records of temperature, relative humidity, rainfall and wind velocity ob-
tained from the Bahcekdy (Biiyiikdere, Istanbul) Meteorological Station which is
the closest to the spore -traps are not given here but 7 -day running means are
presented in Table 1. To make the weather changes eagier to see, graphics for
7 - day averages of temperature, relative humidity, rainfall and wind velocity were
prepared. The data of the spore number in 1 mililitre were plotted only at 7-day
intervals to decrease the amount of tabulation and calculation. Firstly, for two
Ganoderma applanatum samples, graphics belonging to spore concentrations were
drawn onto logaritmic graph paper showing weeks (7 -day), months and seasons,
and then these graphics were diminished (Figure 3). In addition, spore number
records were given 7-day meanly in Table 1 to aid graphical presentation and to
show extreme values.
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DISCUSSION

' The highest number of the spores were liberated from the sporophore on th
gsilver spruce trunk on 5th September 1982 (1350000 in one mililitre) when the
ter.nperature was very high (20,2°C), the relative humidity too low (61,3 % -
rainfall absent, the wind velocity low (3,2 m/sec. NE) and 30th June 1983 (5;25(;)0)(;
in one mililitre) when the temperature was very high (21,5°C), the relative uh
midity very high (84,3 %), rainfall absent, the wind velocity low’ (1,7 m/sec NlI:] .
The. highest number of the spores were liberated from the sporophor’e on th(; Hurz-
garlan. lime trunk on 30th July 1982 (625000 in one mililitre) when the temperature
was high (19,2°C), the relative humidity slightly high (80,0 %), the rainfall ver
heavy (16,5 mm/m2), the wind velocity low (1,7 m/sec. NE) ,and on 25th J ly
1983 (27500 in one mililitre when the temperature was very high (24,3°C) :hz

relative humidity slightly high (77,0 %), rainfall .
’ ’ absent, th s
(0,6 m/sec. SW). e wind velocity calm

. In 1982, the numkber of the spores from the conk on the silver spruce trunk
¥ncreased from the third week of May to the end of October, while in 1983, the
increase of the spore dispersal appeared in the first week of May began to dec;‘ease
in the second week of August. The highest spore concentration was reached in
5th week of September 1982 for two - year work period. As to the highest spore
number of 1983 was brought about in the first week of July. In 1982, no
spore was liberated in the second week of January, from the fourth weei{ of
January to the second week of February, in the fourth week of March; the amount
of the spores fell to its lowest in the last week of March and in th;e third week
of .April. The number of spores from the conk on the Hungarian lime rose in the
third week of May to the end of October 1982, in 1983 the increase of spores
started in the third week of June and began to fall in the end of July. The maxi-
mum output of spores for two years was in the third week of August 1982, the
highest spore number of 1983 was realized in the fourth week of July. It’was
seen no spore dispersal from the fourth week of January to the second week of
February, in the fourth weeks of February and March in 1982; in the week being
the end of April and the beginning of May, in the fourth week of August, from
the last week of August to the fourth week of September, from the end of
September to the first week of October. The number of spores fell its lowest in
the week between the end of February and the beginning of March, in the third
week of March in 1982; in the last week of March and in the third week of
April, from the end of May to the beginning of June, in the fourth week of August
and in the fifth week of September in 1983.

Mean temperatures changed between 12,5 and 22,4°C from the third week of
May to the end of December in 1982, between 13,9 and 24,0°C from the first week
of May to the first week of August in 1983, and thus the highest temperature
degree of 2-year period 24,0°C were realized in 1983. In 1982 the highest tem-
perature occured in the last week of June (22,4°C), the lowest temperature (1,3°C)
was In the last week of January and the first two weeks of February; in 1983
the highest temperature was in the third week of July (24,0°C), the lowest one
(—2,1°C) was seen in the fourth week of February (Table 1 and Figure 4).
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Mean relative humidities began to fall as from the third week of June,
changed between 65,5 and 78,2 9% till the third week of July in 1982; in 1983 year
the lower relative humidity in the third week of May rose from €9,5 to 73,1 %
in the last week of June. The relative humidities reached to the highest values in
the fourth week of January (91,8 %) in 1982, in the third week of July (87,0 %)
in 1983. The lowest relative humidities occured in the third week of June 1982
(65,5 %), in the first week of May 1983 (59,5 %) (Tablo 1 and Tigure 4).

Mean precepitations reached to the highest quantities in the end of January
to the first week of February (10,1 mm/m? in 1982, in the end of September to
the first week of Ostober (10,0 mm/m?) in 1983, and fell to the lowest guantities
in 1982 in the third week of January, the end of August to the beginning of
September, the last week of September (0,1 mm,ni?), in the week encountered
the end of May to the beginning of June and the end of June to the beginning of
July, in the fourth week of October (0,0 mm/m?); in 1983 in the fifth week of
March, in the second week (0,1 mm/m?) and the third week (0,0 mm/m?2) of July.
No rainfall fell in the third week of April, the second and fourth weeks of May,
the second week of June, the fifth week of July, the third weck of August, the
third and fourth weeks of September, the fifth week of November to the first
week of December in 1982, and in the second and fourth weeks of April, the
fourth week of May, the first week of July. the fourth and fifth weeks of August,
the first, second and third weeks of September in 1983 (Table 1 and Figure 6).

Mean wind velocities were brought abhout as the highest in the fourth weeks
of February in 1982 (3,0 m/sec.) and in 1983 (3,5 m/sec.), and as the lowest in
the fourth week of June in 1982 and in the second week of January in 1983 (0,8
m/sec.) (Table 1 and Figure 5).

The highest mumber of spores from the bracket on the silver spruce was
shed in the last week of September 1982, in this week as means, the temperaturce
was 18,5°C, the relative humidity 77,3 ¢, the rainfall 0,1 mm/m? and the wind
velocity 1,0 m/sec. The lowest numbers of spores were liberated in the fifth week
of March and the fourth week of April, at the former period the temperature
was 10,1°C, the relative humidity 68,5 %, the rainfall 3,1 mm/m? the wind ve-
locity 2,3 m/sec. and at the latter period the temperature was 8,1°C, the relative
humidity 89,3 %, the rainfall 9,1 mm/m2, the wind velocity 1,8 m/sec. Between
the last week of January and the second week of February in which no spore
was discharged, the temperatures were 4,0°C and 1,3°C as being the minimum
of the year, the relative humidities 82,0 % to 91,8 ¢ as being the maximum of
the year, the rainfalls 2,8 mm/m? to 10,1 mm/m? as being the maximum of the
year, and the wind velocities 1,6 - 2,7 m/sec.; similarly, the temperature was 5,0°C,
the relative humidity 85,5 ¢, the rainfall 54 mm/m? the wind velocity 1,7 m/sec.
in the week between the end of February and the beginning of March; the tem-
perature was 4,1°C, the relative humidity 79,5 %, the rainfall 1,9 mm/m?, the wind
velocity 2,9 m/sec. in the third week of March. In 1983, the highest number of
spores were liberated in the first week of July, as means the climatic factors, the
temperature was 21,1°C, the relative humidity as being the maximum of the year
84.8 %, rainfall absent and the wind velocity 1,8 m/sec. In the last week of
August when the lowest number of spores was produced, the temperature was
19,0°C, the relative humidity 79,0 %, rainfall absent, the wind velocity 2,4 m/sec.
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In 1982, the highest number of spores was liberated from the bracket on the
Hungarian lime trunk in the third week of August, in this week the temperature
was 21,3°C, the relative humidity 74,8 ¢, rainfall absent, the wind velocity 2,3
m/sec. The temperature was 5,0°C, the relative humidity 855 %, the rainfall 54
mm/m2, the wind velocity 1,7 'm/sec. in the first week of March and the tempe-
rature was 5,4°C, the relative humidity 90,1 %, the rainfall 6,0 mm/m?, the wind
velceity 1,5 m/sec. in which the lowest number of spores was discharged. No spore
was shed under those climitic factors at those periods: The temperatures 4,0°C
to the lowest of the year 1,3°C, the relative humidities 82,0 ¢z to the highest of
the year 91,8 ¢, the rainfall 2,8 mm/m? to the heaviest of the year 19,1 mm/m?2
and the wind velocities 1,6 - 2,7 m/sec. frcin the fourth week of January till the
secondweek of February; and so the temperature was 5,1°C, the relative humidity
79,0 %, the rainfall 1,1 mm/m?, the wind velocity 3,0 m/sec. in the fourth week
of February. In 1983, the highest number of spores was dispersed in the fourth
week of July while the temperature was 20,6°C, the relative humidity 78,6 %, the
rainfall 4,4 mm/m?, the wind velocity 1,6 m/sec. The temperature was 12,9°C, the
relative humidity 64,2 ¢, the rainfall 0,1 mm/m? the wind velocity 1,3 m/sec. in
the last week of March in which the lowest number of spores was liberated; and
so the temperature 12,1°C, the relative humidity 75,0 %, rainfall ahsent, the wind
velocity 1,2 m/sec. in the fourth week of April; the temperature 19,2°C, the relative
humidity 72,5 %, the rainfall 0,9 mm/m? the wind velocity 1,4 m/sec. in the fifth
week of May to the first week of June; the temperature 20,1°C, the relative hu-
midity 81,6 %, rainfall absent, the wind velocity 1,6 m/sec. in the fourth week of
August; the temperature 15,0°C, the relative humidity 76,8 %. the rainfall 09
mm/m?, the wind velocity 2,2 m/sec. in the fourth week of September. While the
temperature was 17,6°C, the minimum relative humidity of the year 59,0 %, the
rainfall 1,8 mm/m?, the wind velocity 1,4 m/sec. in the last week of April to the
first week of May, no spore was discharged; and also, the temperature was 2,0°C,
the relative humidity 75,1 ¢, the rainfall 7.7 mm/m?, the wind velocity 2,1 m/sec.
in the third week of August; the temperature changed between 18,4 to 19,8°C, the
relative humidity 77,8 to 83,6 ¢, the rainfall 0 to 55 mm/m?, the wind velocity
1,0 to 2,4 m/sec. from the last week of August to the third week of September;
the temperature was 13,6°C, the relative humidity 81,6 ¢, the heaviest rainfall of
the year 10,0 mm/m?, the wind velocity 1,3 m/sec.

In the last week of September 1982, the conditions under which the highest
number of spores was liberated from the conk on the dead silver spruce trunk,
were as follows: The temperature high (18,5°C), the relative humidity high (77,3 %),
the rainfall to low and minimum (0,1 mm/m?), the wind velocity calm (1,0 m/sec.);
in the first week of July 1983, the conditions were: The temperature very high
(21,1°C), the relative humidity very high and the maximum of the year (84,8 9¢),
rainfall absent, the wind velocity low (1,8 m/sec.). The conditions under which
the lowest mumber of spores was liberated, were as tfollows: The spore number
was small, because the temperature was slightly low (1C,1 and 8,1°C), in spite
of the rainfall (3,1 mm/m2?)and the relative humidity (68,5 %) were low in the
last week of March, and the rainfall too heavy (9,1 ‘mm,/m?), the relative humidity
very high, the wind velocity moderate (2,3 m/sec.) and low (1,8 m/sec.) in the
fcurth week of April 1982; the temperature (19.0°C) and the relative humidity
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(79,0 %) were high, rainfall absent, the wind velocity moderate (2,4 m/sec.) in
the last week of August 1983. The conditions under which no spore was shed,
were as follows: The temperature too low (2,4°C), the relative humidity very
high (84,9 %), the rainfall very heavy (10,0 mm/m?), the wind velocity calm
(2,1 m/sec.) in the second week of January; the temperatures too low (4,0°C)
and the maximum of the year (1,3°C), the relative humidities high (82,0 %) and
very high as the maximum of the year (91,8 %), the amounts of the rainfall too
low (2,8 mm/m?) and very heavy as the maximum of the year (10,1 mm/m?2),
the wind velocities low (1,6 m/sec.) and high (2,7 m/sec.) between the fourth
week of January and the second week of February; the temperature too low
(4,1°C), the relative humidity high (79,5'%), the rainfall too low (1,9 mm/m?),
the wind velocity very high (2,9 m/sec.) in the fourth week of March 1982.

The conditions under which the highest number of spores was discharged from
the conk on the living Hungarian lime trunk, were as follows: The temperature
very high (21,3°C), the relative humidity (74,8 %) and the wind velocity (2,3
m/sec.) moderate, rainfall absent in the third week of August 1982; the tempe-
rature very high (20,6°C), the relative humidity high (78,6 %), the rainfall (4,4
mm/m?2) and the wind velocity (1,6 m/sec.) low in the fourth week of July 1983.
The conditions under which the lowest number of spores was discharged, were as
follows: In 1982, the temperature low (5,0°C), the relative humidity very high
(85,5 %), the rainfall moderate (5,4 mm/m?), the wind velocity low (1,7 m/sec.)
in the end of February to the beginning of March, the temperature low (5,4°C),
the relative humidity very high (90,1%), the rainfall moderate (6,0 mm/m?), the
wind velocity low (1,60 m/sec.) in the third week of March; in 1983, the temperature
moderate (12,9°C), the relative humidity low (64,2 ¢ ), the rainfail light and its
minimum (0,1 mm/mz?), the wind velocity calm (1,3 m/sec.) in the last week of
March; the temperature (12,1°C) and the relative humidity (75,0 %) moderate,
rainfall absent, the wind velocity calm (1,3 m/sec.) in the fourth week of April;
the temperature rather high (19,2°C), the relative humidity moderate (72,5 %),
the rainfall too low (0,9 mm/m?), the wind velocity rather low (1,4 m/sec.) in the
end of May to the beginning of June; the temperature very high (20,1°C), the
relative humidity high (81,6'%), rainfall absent, the wind velocity low (1,6 m/sec.)
in the fourth week of August; the temperature slightly high (15,0°C), the wind
velocity (2,2 m/sec.) and the relative humidity (76,8'9%) moderate, the rainfall
too low (0,9 mm/m?) in the fifth week of September. The conditions under which
no spore was discharged, were as follows. In 1982, the temperatures too low (4,0°C)
and the minimum of the year (1,3°C), the relative humidities high (82,00 %) to
very high and the maximum of the year (91,8'%), the rainfall too low (2,8 mm/m?)
and the maximum of the year (10,1 mm/m?2), the wind velocities low (1,6 m/sec.)
and high (2,7 m/sec.) between the fourth week of January and the second week
of February; the temperature low (5,1°C), the rainfall too low (1,1 mm/m2), the
relative humidity high (79,0 %), the wind velocity rather high and the maximum
of the year in the fourth week of February; the temperature too low (4,1°C), the
relative humidity high (79,5'%), the rainfall too low (1,9 mm/m?), the wind ve-
locity high (2,9 m/sec.) in the fourth week of March; in 1983, the temperature
high (17,6°C), the relative humidity too low and the minimum of the year (59,5 %),
the rainfall to low 1,8 mm/m?), the wind velocity low (1,4 m/sec.) in the end of
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April to the beginning of May; the temperature very high (20,6°C), the relative
humidity moderate (75,1'%), the rainfall heavy (7,7 mm/m?), the wind velocity
calm (2,1 m/sec.) in the third week of August; the temperatures (18,4 -19,8°C)
and the relative humidities (77,8-82,9 %) high, the rainfall absent and moderate
(5,5 mm/m?), the wind velocities calm (1,0 m/sec.) to moderate (2,4 m/sec.)
between the last week of August and the fourth week of September; the tem-
perature moderate (13,6°C), the relative humidity high (81,6'%), the rainfall heavy
and the maximum of the year (10,0 mm/m?), the wind velocity calm (1,3 m/sec.)
in the last week of September to the first week of October.

The minimum values of the climatic factors for the spore liberation within
the year, were as follows: The temperature 50°, the relative humidity 64,2 o,
rainfall absent, the wind velocity 1,2 m/sec.

On making a comparison, whether the both spore numbers which were liberated
from the fruit bodies both on the silver spruce and Hungarian lime trunks in a
94 - week period, differ significantly from and have a dependence on (or parallelism
with) each other, (1) the F-test for the analysis of variance and (2) the chi-
square test were applied: (1) The regressional equation was Y —829,16—0,256 X
(correlation coefficient r—0,5470, sample size n—94) (Table 1). The F-test was
used in the analysis of variance, the calculated F—=39,28 value was greater than
tabular F=11,681 with 1/92 degree of freedom and at 0,001 significance proba-
bility, in that case the regression was deemed significant at the 9% 01 and we
concluded that the result was consistent with a linear relation at 99,9 % proba-
bility level. According to the regressional equation, the 29,92 per cent (the coeffi-
cient of determination r2—=0,2992) of the spore numbers which were liberated
from the bracket on the silver spruce trunk and was assumed the dependent va-
riable, was associated with the spore numbers which were liberated from the
Hungarian lime trunk and was assumed the independent variable, namely, there
was a dependence on (or parallelism with) both two spore numbers at 29,92 %
level. (2) It was examined by chi-square test whether the spore numbers which
were shed from the both two conks, belonged to the same population, in other
words, the homogenity. The calculated chi- square value was 51839,049, this result
was compared to the tabular value 136,608 of chi-square with v=n—1=94—-1=93
degree of freedom and at the p—90,005 probability level, for the computed value
of 51839,049 exceeds the tabular value of 136,608, the difference between these
spore numbers was significant at the 0,005 level, in other words, it was rejected
to be in the same population and the homogenity assumption, hence, it is seen that
the spore outputs from the conks both on the spruce and lime trunks, were being
affected by the climatic factors in the Table 1 in different degrees.

To express the relationship between the spore numbers dispersed from the
conk on the spruce trunk and the temperature changes, the estimated regressional
equation (mean trend) was Y——37644,61+802249 X (correlation coefficient r—
0,5257, sample size n—90). The F -test was applied in the analysis of variance,
the computed F—35,13 value was greater than tabular F—11,681 with 1/92 degree
of freedom and at 0,001 significance probability, in that case the regression was
deemed significant at the 0,001 and consistent with a linear relation at 99,9 %
probability level. According to the regressional eguation, the 27,63 per cent (the
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coefficient of determination r2—0,2763) of the changes in the amount of spores
assumed the dependent variable, had been realized by the effect of the temperature
changes assumed the independent variable. To express the relationship between
these spore numbers and the relative humidity changes, the regressional equation
was Y-—14684—-1025,63 X (correlation coefficient r—0,0630). The F - test was applied
in the analysis of variance, the computed F=0,37 value was too small, for this
reason, there was not a significant relationship between the spore liberation and
the relative humidity. To express the relationship between these spore numbers
and the rainfall, the regressional eguation was Y=87222-8552,73 X (correlation
coefficient r—0,2459). The F -test was applied in the analysis of variance, the
computed F=5,92 value was greater than tabular F=3,95 with 1/92 degree of
freedom and at 0,05 significance probability, in that case the regression was deemed
significant at the 5 % and consistent with a linear relation at 95 per cent proba-
bility level. According to the regressional equation, the 6 per cent (the coefficient
of determination r2—0,0605) of the changes in the spore concentration assumed
the dependent variable, had been brought about by the effect of the amount of
rainfall assumed the independent variable. To express the relationship between
these spore numbers and the wind velocity changes, the regressional equation was
Y =168600—55152,2 X (correlation coefficient r—0,2828). The F -test was applied
in the analysis of variance, the computed F—=8,00 value was greater than tabular
F=6,93 with 1/92 degree of freedom and at 0,01 significance probability, in that
case the regression was deemed significant at the 1 ¢ and consistent with a
linear relation at 99 per cent probability level. According to the regressional
equation, the 8 per cent (the coefficient of determination r2-=0,08) of the changes
in the spore concentration assumed the dependent variable, had been brought about
by the effect of the wind velocity changes assumed the independent variable.

To express the relationship between the spore numbers dispersed from the
conk on the lime trunk and the temperature changes, the regressional eguation
was Y—=-—18272,642784,38 X (correlation coefficient r—0,3897, sample size n—=94).
The F -test was applied in the analysis of variance, the computed F—=16,48 value
was greater than tabular F—11,681 with 1/92 degree of freedom and at 0,001
significance probability, in that case the regression was deemed significant at the
0,001 and consistent with a linear relation at 99,9 per cent probability level.
According to the regressional eguation, the 15,19 per cent (the coefficient of
determination r2—0,1519) of the changes in the amount of spores assumed the
dependent variable, had been brought about by the effect of the temperature
changes assumed the independent variable. To express the relationship between
these spore numbers and the relative humidity changes, the regressional equation
was Y —=47225,6-380,137 X (corelation coefficient r—0,0498). The F - test was applied
in the analysis of variance, the computed F—0,23 value was tco small, for this
reason, there is not a significant relationship between the spore liberation and the
relative humidity. To express the relationship between these spore numbers and
the rainfall, the regressional equation was Y —=21021,6—-1312,92 X (correlation coeffi-
clent r—=0,0806). The F -test was applied in the analysis of variance, the computed
F=0,60 value was too low, for this reason, there was not a significant relation-
ship between the spore liberation and the rainfall. To express the relationship
between these spore numbers and the wind velocity changes, the regressional equa-
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tion was Y — —34095,3—-8780,16 X (correlation coefficient r—0,0962). The F -test
was applied in the analysis of variance, the computed F—0,86 value was too small,
for this reason, there was not a significant relationship between the spore libera-
tion and the wind velocities. :

According to Table 2, within the 94 - week period, the conditions under which
the maximum number of the spores was liberated, were as follows: the tempera-
ture very high, the relative humidity high - moderate, the rainfall too low - mode-
rate, the wind velocity calm - low; the conditions under which the minimum number
of the spores was liberated, were as follows, the temperature low - moderate, the
relative humidity high - moderate, the rainfall to low -light, the wind velocity
moderate - lcow. No spore was liberated under the following conditions: The tem-
perature low - moderate, the relative humidity high, the rainfall too low - light,
the wind velocity low - moderate. Within the 94 week, the amount of spore libe-
rated, was in a parallelism with the temperature, namely when the temperature
rose, the number of the spores increased, on the contrary, when the temperature
fell, the spore concentration decreased. Hence, it is seen that the temperature
seemed to be the essential factor on spore dispersal, although the climatic factors
such as relative humidity, rainfall and wind had no perceptible effect on spore
dispersal, but it should not be overlooked that the amount of the rainfall was too
low under the conditions of more spore discharge.

The spore liberation continued in spite of drought. The necessary water for
spore literation was derived from the tissues of the tree trunks which had been
penetrated by the mycelium of the fungus or the spore discharge was sustained
by the water - reserve in the wood tissue. The cause of decrease in spore numbers
in some periods of heavy rainfall and high relative humidity, was the actual de-
velopment and the growth of sporulating structures. The spores which ripened
during such damp conditions, were liberated when the relative humidity began to
fall.

The wind did not have a great effect on the spore dispersal, because the air
was still in the long and narrow tubes of Ganoderma applanatunt conk, even
when the outside air was turbulent. If the wind figures in Table 1 are examined,
and if it is considered that the «hs; (the slope) coefficients of the regressional
equations regarding the wind in Table 1 were negative (-), in other words, the
number of spores was increasing when the wind velocity decreased, we can say in
conclusion that a calm (non - turbulent) air is necessary for spore dispersal.

Although the conks of G. applanatum on the spruce and lime trunks were
exposed to similar ciimatic conditions, the number of spores discharged were not
similar (parallel) to each other, and this shows that the spore liberations from
the two conks are governed by different conditions. And it is because of the
same reason that the relative humidity, rainfall and wind had no effect on the
number of spores liberated from the fruit body on the lime trunk (Table 1). For
the lime was alive, spore dispersal was encouraged only by temperature, and the
other climatic factors did not have significant effects on it. This was because the
conk had a change to derive water from the tree trunk, that is, it has an suffi-
cient water reserve to sustain spore discharge. On the other hand, the conk on
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the dead spruce trunk could not derive enough water, and had to survive on
limited water which was produced by the mycelium of the fungus in the cause
of respiration by the oxidation of celiulase and other organic material; so, it was
significantly influenced by temperature and other climatic factors, that is, more
than the conk on the lime tree.

As can be seen in Table 1 and Figure 3, the spore liberation continued to the
atmosphere throughout the year, although it rather decreased in some months.
The number of the spores began to increase towards the end of Spring. Autumn
and especially Summer were the seasons with maximum spore numbers in the
atmosphere.
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