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GOKNAR TOHUMLARININ KOZALAKLARDAN DOKULMESI VE KAR
ICINDE CIMLENMESI USTUNE BiR MUSAHEDE

Yazan

Asaf IRMAK

Uludaga bir arastirma dolayisiyle 1958 yili Mayis aymin sonunda yapilan bir
seyahatte orman icinde bir cok yerlerde hala kar yiginlarinin mevcut oldugu goriil-
miistiir.

Kuzeye bakan 1800 metre irtifainda Goknar ve serpik halde Kayindan ibaret bir
mescerede, yamalar halindeki kar yiginlari topragin yuziinii kismen oOrtmekte idi.
Bu kar yigwmlan tzerinde Goknar tohumlarimin ¢imlenmis halde bulunduklar:t goze
carpmustir. Cimlenmenin umumiyetle sifirin {stiindeki sicakliklarda vaki oldugu
hakkindaki genel inanca tearuz teskil eder gibi goriindiigii icin tecessiisii tahrik eden
bu musahede yakindan tetkike degerli goriiliniis ve ayni sartlari haiz diger benzer
yverlere de dikkat yéneltilmistir.

Bu mescere icinde hemen biitiin kar yiginlarinda ayni hadise miisahede edilmis-
tir. Yani Goknar tohumlar1 kar icinde cimlenmekte ve kar eriyip azaldikca veya
fideler buyiidikce cimlenmis tohumlarin ylizeye ciktiklar:t goriilmekte idi (Resim 1).

Karin itina ile kazilarak bertaraf edilmesiyle meydana cikariimis bulunan ¢im-
lenmis tchumlardan anlasildig1 tzere tohumlar muhakkak surette kar icindeyvken
intas etmekte idi. Cimlenen tohumlarin kokcukleri karin i¢inde asagiya dogru biiyii-
melktedirler. Bunlardan bazilarimn takriben 6 cm. den daha uzun olduklari goriil-
miistiir (Resim 2). Karin tamamen eriyerek kaybolmus bulundugu yerlerde topragin
yuziinde ylzleice ¢imlenmis tohum, kar kalkinca ciplak kaldiklari icin, kok uclar
kurumaga baslamis halde bulunmustur (Resim 3).

ilkbahar sonunda miisahede edilmis olan bu hadise miiteakip kis mevsiminde
mahalline gonderilen asistan Dr. Necmettin Cepel vasitasiyle takip edilmis olup bu
devre zarfindaki musahede asagidaki sonuclari vermistir.

Adi gecen Goknar mesceresinde Subat ortasinda yerine gore deZismek lizere
2-4 metre kalinhiginda bir kar tabakasimmin bulunmasimna ragmerr bir cok agacmn al-
tinda ve karm yiizinde yatan Goknar tohumlarina ve karpellere vastlan-
mistir. Bilhassa agac govdelerinin etrafinda, dallarin tam altinda yer yer ve bazen
metrelere varan bir sahaya sacilmis tohum ve karpeller goriilmiistiir (Resim 4). Kar
kazildiginda muhtelif derinliklerde yine tohumlara tesadif edildi. Bu tesbite gore
kar vagmaga basladiktan uzun bir miiddet sonra da kozalaklarin dagilip tohum dok-
tiilklerini kabul etmek lazimdir. Nitekim kalin bir kar tabakas: ile ortilit bulunan
dallardaki kozalaklarin ekseni ciplak oldugu halde dip taraftaki karpeller korunmus
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RESIM 1. Kar icinde cimlenmis bir Gdkpar tohu-
munun sccak Mayls ginesi altinda siiratie biiyiimesi.
Tohumun ucundan fitkalarin <iyrilmakta
oldudu goriilliyor.

Shote. 1. The rapid growth of a fir seed in the warm
KMay sunsiune. The cotyledens petiing b the tip
the seed can be seen.

RESIM 2. Kiirek {istiindc curan bir kar parcas:.. Etvafl
daire ile cevrili yerlerde iki Goknar Ffidecigin'n kar icinde
kikcikleri. Soidaki kokcOk ¥are

yiziinden itibaren talriben & om derinlige kagar inmis

dikine incnoactk renkli
buiimmaktadir.

Shoto. 2. A lump of snow on a spade. The light-coleured
rootiets of two fir seeds, (circled), extend straight dows:
in the sncw. The one on the left  has penetratad

gownwards to & iength c<f about 6 cm.

RESIM . Farin ince bir tehaka haline kadar erimic . fdudu verlerde  ciplak kaimis Trdeciklerden ylizlevos
yerin dictiind drter.  Bu o ficdeciklerin cafjunun kakclikleri  knommata bosbamiste
Photo, 4. Hundreds of tiny shoots lett exposed on the «<now which has melted Gown 16 o thin faver. The rootiets

of mest of these have begun to dry out

.gidir. Subat ortasinda metrelerce kalinhkta-
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pulunuyordu. Hattd nadir olarak bazi alt dallarda, kozalagin dibinden yukariya dog-
ru eksenin ortasma kadar, karpellerin hala yapisik bulundugu tesbit edilmistir. F,
Saatcioglu (1961)'na godre Goknarin kozalaklari Eylil sonunda ve Ekim ayinda ol-
gunlasir. Su halde kozalaklarin dagilmalar:
pu aylardan sonraki bir devreye isabet etme-

ki kar tabakasmin yiizinde tohumlarin bu-
junmast en son kardan sonra dahi bir mik-
tar tohumun dékilmils oldugunu anlatir. Fil-
vaki Goknar kozalaklarmnin dip tarafindaki
karpellerin en sonra dokuldigi bilinmekte
yve yukardaki misahede ile de teyid edilmek-
tedir. fhtimal karin yiiziinde rastlanan to-
pumlar, bu gec dokilmis tohumilardandir.

. Rohmeder (1951)’e gore recgineli to-
humlar ve bunlar icinde Goknar tohumlari
terpentin muhtevalar: dolayisiyle zor cimle-
nen smmiftandir. Terpentin Goknardan baska
agaclarm tohumlarinda dahi mevcut olup
ayni suretle cimlenmeyi geciktiren bir tesir
yapar. Boyle bir gecikmenin maksada uygun-
lugunu ifade etmek lizere Rohmeder su mii-
taleayl serdetmektedir: Sonbaharda toprag’a RESIM 4. Subat ayr icinde bir gGknar govdesinin etra-
varmis olan bir tohum, kisa bir stire i(;in bi- findaki kann Ustinde dallardan yeni dokiilmiis bulunan
le olsa miisait gidebilecek hava sartlarinda
cimlenir ve nazik fidecikler kis donliarinda
mahvolabilir; halbuki biitiin hayat formla-
larinda d6li devam ettirme i¢ giidiisit vardir ve bunun ancak bdyle bir mekanizma ile
saglandigiy umulmaktadir.

tohumlar goriilmektedir.

Photn 4. Newly-fallen seeds can be seen around the feot
of w fir tree. Mid-February.

Tarafimizdan yapilan bu kar icinde cimlienme miisahedesi bu teleolojik tefsire
tearuz etmemektedir. Zira karin icinde sicakiik sifirin istiinde olmamakla beraber
donlu havalarda radiyasyon sonucunda ciplak toprak ylzinde varilan alcak sicaklik
dereceleri ¢cok daha disiik olabilir. Yani Géknar fidecigi kar icindeki alcak sicaklik-
lara dayankildigi halde, ciplak oldugunda deniu gecelerceki cok daha diisiik olabilen
Sicaklhik derecelerinde donarak mahvolabilir.

Rizzat Gokrar tohumlarmm ise derin soguiiara dayandigr ve hatta — 17 C”
te bile cimlenme gitclerini yillaves korudukian bulunmusiue (M. Rohmeder 1950).

iivadikiecini Braun'a atfen Lunde-
cimlenmienin vaki oilabilecegine isa-
ifuz ederler. Bunun sonucun-
o degil, karin icinde dikey istikamette

Esasen biv cok Alp hitkilevinin = G
fardn (1957) vazmakia ve hatia
et etmektedir. Bilind

sicaktil
oing mmibag

Qa 151 ahis verisi valniz bova-kar sing

de vaki olur. Taze yaoims kar gdriinen isinlamn - 80-88 kismmi yansitir, artani
tabsorpsiyvon koefisiyanimna esit olan 0,16 miktai1) karm icine niifuz eder. Eski
karda yvansitilan mikte daha az 9% 42-70 ve niifuz eden miktar daha ¢oktur. (absorp-
Siyon koefisiyam 0.44). Verilmis bulunan bu aksorpsiyon koefisyanlarina tekabtl eden
miktarm, yani karn icine girebilen miktarmm % 50 kisnu 10 em. ve % 10 kismu 30
tm. derinlige kadar niifuz edebilir (Geiger 1950). Uzun dalgali spektral sahasimmn
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yansitilmas1 % 0,5 kadar olup absorpsiyon koefisiyam 0,99 dur. Yani kar infra-ruj
isinlannin % 99 unu mas etmektedir. Su halde kar ortiistiniin bir kac santimetre
derinliginde bulunan koyu renkli bir tohumun miihim miktarda kaloriye esit bir 1si
mas edebilmesi miimkiindiir. Kar igcinde kalmig Géknar tohumlarimin giindiiz 1simnarak
karm icinde oldugu halde sifirin {istindeki sicaklik derecelerine ulasmasi ve geceleyin
tekrar sogumas: varid olabilir. Esasen periodik surette degisen sicaklhik dereceleri-
nin bir cok bitkilerde cimlenmeyi kamciladig: bilinen bir vakiadir.

Karda cimlenme hadisesi soyle de disiiniilebilir. Karin bir kac¢ milimetre tistiinde
glnesli 6glen saatlerinde yliksek derecelerde hava sicakliklarina erisildigi bilinmek-
tedir. Yuzeyde bulunan ve giindiziin siddetle 1sinan bir tohum cimlenebilir ve sicak-
Iig1 dolayisiyle degdigi kari eriterek igine gomiilebilir ve ondan sonra infra-ruj
1silarinin kolayca absorbe edilmesi ile bliyimeye devam edebilir.

Yukarida aciklanmis bulunan miisahede de mithim olan nokta Goknar tohumlari-
mn kar icinde, cimlenebileceginin tabiattaki bir misalle sabit olmus bulunmasidir.
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THE SEED-FALL OF FIRS AND THEIR GERMINATION IN THE SNOW

by
Asaf IRMAK

In Uludag at the end of May, 1958, drifts of snow could still be seen in many
places in a north-facing stand of fir with a sprinkling of beech at 1,800 metres altitude.
It was remarked that fir seeds were to be found germinating in these snow patches.

Since it was felt that this evidence seemed in contradiction to the general belief
that germination can only take place generally at temperatures above zero, this
observation was considered worthy of closer scrutiny, and attention was given to
other nearby places with similar conditions.

The same thing was observed on almost all the snow patches found in this stand.
That is to say, it could be seen that fir-seeds were germinating under the surface
of the snow, and that, either as the snow melted away, or as the seeds grew, the
shoots had pierced the surface (Photgraph 1).

When the snow was carefully dug away in order to uncover the germinating
seeds, it was quite clearly revealed that the seeds were definitely germinating while
lying covered with snow. The rootlets extended downwards into the snow, and some
of them had grown to be more than 6 cm. long. (Photograph 2). Where the snow
had completely melted away, hundreds of germinated seeds could be seen lying on
the ground. The tips of the rootiets had begun to wither since they had been left
exposed when the snow melted away (Phctograph 3).

Assistant Dr. N. Cepel, sent to visit the district in the winter subsequent to
the late spring when these observation were carried out, continued the investigation,
and the following results were obtained:

In mid-February, in the above-mentioned fir-stand, although layers of snow
were found varying in depth between two and four metres, fir-seeds and cone scales
were found lying on the surface of the snow under many of the fir trees. Seeds and
scales were seen to be lying especially around the tree bases, and just under the
branches, but in places, scattered cver an area many metres wide (Photograph 4).

When the snow was dug away, seeds were again encountered at varying depths.
In the face of these facts, it must be accepted that the fir cones continued scattering
their seeds some time after the snow began to fall. Thus, although the central axis
of the fir cones on branches covered with a thick layer of snow were bare, some
cones were encountered with a few scales still remaining attached at the base. Only
rarely, on a few low branches, cones could be seen with scales still attached to the
whole half of the central axis.
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According to F. Saatcioglu, (1961), fir cones mature between the end of Septem-
ber and the end of October, in which case, the seeds would be expected to be scattered
shortly after this. The fact that seeds were found in mid-February, on top of snow
several metres deep, indicates that a quantity of seeds must have fallen some time
after the last snow-fall. However, it is known that the scales at the base of fir cones
are the last to fall, and the above observation confirms this. It seems probable that
these seeds which fell last, are the ones found on top of the snow.

According to E. Rohmeder, (1951), resinous seeds, including those of the fir
species, which also contain turpentine. lie dormant for some time before germinating.
It is turpentine, also present in other seed species, that causes the delay in germina-
tion. E. Rohmeder offers the follcwing teleological opinion as to the reason for this
delay.” A seed reaching the ground in Autuinn might germinate during a short period
of favourable weather conditions, only to be destroyed by the subsequent winter
cold. He suggests that it is only by means of such a delaying device that they are
able to survive to continue the Tace.

Firseeds themselves are able to retain for years their power to germinate if
they kept in temperatures as low as —17°C, (M. Rohmeder, 1950). In fact, many
alpine plants, according to Braun (cited in Lundegaradh, 1957), may grow at a
temperature of +-0°C. Even germination may take place at this temperature.

On the other hand, it is known that snow absorbs 99 per cent of the infrared
rays of sunlight, (Geiger, 1950). A dark-coloured seed embedded in the snow may
reach several degress above 0°C by absorbing these infra-red rays, and germinate.
It may also be that seeds lying on the surface of the snow might, during the sunny
daytimes, reach high degrees of temperature, begin to germinate apd, melting the
snow, sink in, and continue to grow by absorbing the additional heat from the infra-
red rays. as explained above. This seems to be an example in nature of moist-cold
treatment of fir seeds, to break their internal dormancy.

The important point in the observations described above is that there seems tc
be evidence to show that fir seeds are capable of germination in snow, that is, in
temperatures at or below freezing point.
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