PINES IN TURKEY AND AN INVESTIGATION ABOUT
THEIR GEOGNAPHICAL DISTRIBUTION

Asia Minor is a rich country with regard to plant variety and this
was known for a long time. But it is especially known after the famous
botanist Boisser (5) who published his work (Flora Orientalis) between
1867 - 1888. This book caused to many of scientist to come to Anatolia.
Each of them returned back to their own countries fron: their excursions
with a very rich collection of plants which were not known till then.
Although a long time passed since then but still even now new species
and varieties are being met. Thus it is seen that, in Turkey, floristic -
systematic investigations are not completed yet. On the other hand
plant geography, arealogy, ecology etc. which help to solve many of the
problems in practice, depend upon of the preliminary works of the
systematic botanist. Studies about plant geography generally consist of
findings and determination of natural vegetation districts of the country.
The geographic distribution of various plants is not known perfectly.
For instance spreading areas in Turkey of most of the forest tree species
which interests us closely, vet vare not known [inally and correctly. This
1s easily seen when one goes to botanical excursions in the country. Thus
the necessity for a patient and long term study on this line is obvious.
In our present investigation in the f{irst hand we have taken primarily
the pines which cover 38.5 '« of the Turkish forests which are estimated
to be 10.9 million hectars.

At the present we know that only those species are growing in Tur-
kish forestas: 1) Scotch pine (P. silvestris), 2) Corsican pine (P. nigra),
3) P. Brutia, 4) Aleppo pine (P. halepensis), 5 Stone pine (P. pinea).

There are many articles, studies, books, travel notes in both Turkish
and foreign languages about Turkish pines in literature. But with the
exception of local studies the information given about the geographical
distribution of pines and their species do not agree with each other. In
this respect a large scale information is given by Bernhard (2) and by
Krause (11).

According to Bernhard and Krause, in Turkey, P. silvestris, P. nigra,
P. pinea and P. brutia are growing naturally but P. halepensis is not
available.
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Scotch pine (P. silvestris L.)

Bernhard gives the distribution areas of scotch pine as: 1) Eastern
parts of Northern Anatolia, 2) middle parts, 3) the edge of the steppe
and Central Anatolia. Each of these parts are also divided into different
sections. But alter our investigations we have found that, entirely out of
those areas, at places such as between Kayseri and Marasg, in the surro-
undings of Pinarbast, there are vast areas of P. silvestris which were
not given in the literature till today (map. 1)

On the other hand Bernhard says that scotch pine on Bozdag (mo-
untain) of Salihli, near lzmir reaches its most southerly  boundary
(38.15). But O. Schwarz and Krause do not agree with him on this
point. In fact we have only found P. nigra on this mountain but not
P. silvestris.

Krause (11) writes that P. silvestris is found in Istranca and Belgrat
Forests in Trakya. But so far, we haven’t found any natural growth of
this species in those aveas. In Istranca Forests (on the Turco - Bulgarian
border) only at local places ©°. nigra can be seen. In the Marmara coast-
lands of Trakya only P. brutia is seen. In Belgrat Forest on the other
hand only broad - leaved species are found.

With regard to P. silvestiris species in the surroundings of Piarbast
which we found the first time: These are remnants and small forest
patches in Melikgazi, Karasofulu, Goleiik and Sicanli, and are mixed
together with junipers in Sachidere and Kn'kgegit.suyu (river). In Si-
canli forest at Piarbasi, P. silvestris is going  down as far as 38 .34
latitude. So far we know that, at the present; this place is the most
southerly point of P. silvestris in Turkey.

These P. silvestris forests wich we have found in the surroundings
of Pmarbasi, do not have anv economical value. But they are important
from the general geographical distribution stand point and as well from
the distribution of scotch pine. These are also important from the plant
geography point of view and the plant history in Turkey.

Today the explanation of the distribution of most of the plants in
Turkey is confronted with difficulty. In the Northern Anatolia one can
see the typical Mediterranean flora here and there and the same way
one can see the several elements of the Northern Anatolian flora and
even of Colchis flora in the south on the Taurus, Amanos and Lebanon.
We believe that the veasons of this must be looked in the past more than
the ecological conditions (and especially climatical conditions). In fact
Krause (12) thinks and accepts that the East in the past did not have the
same arid character and during the post  glacial period wet and dry
were alternated.

W. Siehe (22) thinks that under the present condition it is an ab-
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hormal case to see the plants such as llex and Fagus under the 37
latitude. These are remnants of the flora which had covered much mora
areas in the past over the Asia Minor and after the formation of the
Taurus Mountains which resulted in a change of the climate, were deg-
troyed In many places.

Huber - Emorath (9) also says that during the post glacial period
dry and wet spells alternated and this  shows the reasons of the rich
plant mosaic of today. He thinks that during the wet period Pontus -
Colchis and Mediterranean flora have spread over the country hut during
the dry spells Iran - Turan flora were pushed away and were isolated
as relics.

Taking into consideration of the above mentioned points too, it may
he assumed that as parallel to the climatic changes during the humid
periods, Colchis and northern flora, Including P. silvestris, have spread
to the south and during the dy periods Mediterranean flora have spread
to the north. But afterwards, during the draught which resulted spread
of the steppic flora into the heart of Anatolia from the east, these two
plant communities were seperated from each other, Today there are
many isolated islands of both flora on the old emigration routes. For
example we can show the stands of P, brutia and also of Cedrus Libani
at Catalan near Erbaa in the north Anatolia of which natural home, to-
day is Taurus Mountains, Amanos Mountains and Lebanon, and on the
other hand Fagus orientalis in the Pos Forest near Adana, and in the
surroundings of Maras, and Andirin, and on Amanos Mountains, and as
well P. silvestris in the surroundings of Pinarbagi and Rhododendrons in
Lebanon.

Aleppo pine (P. halepensis Mill)

Till recent times it was a subject of dispute whether P. halepensis
was  growing in Turkey naturally or not. Qur investigations which
was carried out since 1951 have shown that this pine species has a local
natural growing area in the Southern Turkey. (map..)

Tchihatcheff (23) mentions 16 various pine species which grow
naturally in Turkey. He writes that, P. halepensis, which is one of the
16 species of pines, can be met at the Marmara Islands near Istanbul, in
the surroundings of Izmir and in the Southern Turkey. But it is certainly
known, now, that, the pines at the Marmara Islands near Istanbul and
in the surroundings of Izmir are not P. halepensis but are P. brutia.

Boisser (5) mentions 5 pine Species as native to Turkey, and writes
that P. halepensis being one of these five species, can be found around
of Istanbul, in the Western and Southern Anatolia.

Mattfeld (15) who had studied the situation in Trakya as a plant
geographer indicates the non-existence of Aleppo pine in this area.
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Siehe (22) who has traveled in Turkey and especially in the South-
ern Turkey, and at Amanos, in his writings relating to those aveas, tells
also Aleppo pine apart of P. brutia. In his writings he says that this pine
species covers areas as large as of P. brutia, and pines up to 300 m. ave
Aleppo pine and pines above that altitude ave P. prutia. But hie doesnt
give definite forest or a place name.

Moutride (16) writes that Aleppo pines cover large aveas over the
Amanos Mountains but neither shows any particular place nor gives fo-
rest name. In our excursions to this area in 1951, 52 and 33 we have not
met any Aleppo pine. ‘

Rubner (19) distinguishes the southern region of Asia Minor irom
other regions with abundant P. brutias. and with lack of Aleppo pines
whereas this last one 1s met in other regions frequently.

Rikli (18) in his map about the distribution of Aleppo pine, includes
the areas of southern Trakya, western and southern coastlands of Ana-
tolia. He also writes that Aleppo pine is found in Cyprus too. But on
{his Island only P. brutia is Found. We have not met any P. halepensis in
our excursion to this Island in 1950, Chapman (6) also writes tnat Aleppo
pine does not grow natuvally on the Island.

After the publications of Bernhard and Krause it was accepted that
in Turkey, Aleppo pine didn’t grow naturally.

But in recent vears. especially after our excursion to the southern
Anatolia and to Hatay in 1951 52 and 53. this belief now has changed.
Because, in these excursions we Lave identified Aleppo pine stonds in
Turkey which grow naturally. But those areas. in reality, are neither
so vast, as it was written by Tchihatehetf, Siehe, Mcutride and Rikli nov
the situation is same as writien by Bernhard and Krause. Locally they
can be found in (Saricam Forest) on the skirts ot the Taurus Mountains
(map . 2).

The first time we have met Aleppo pines which grow naturally in
Turkey, in September 1952. In 1052 we went there again and studied in
the field. Aleppo pine. in this forest. can be found mixed together with
P. brutia in an area of 16X30 km. ( Photo)

(Saricam Forest) is situated on an undulated land 32 km. inside
from the coast. This area is in Lauretum zone from the climatic point
of view. Annual mean temperature is 17 €2, coldest month is (December)
with 7 C°, and warmest month ig (August) with 26.5”. The average
annual rainfall is 534 mm. Months with minimum rainfall are July
(6.3 mm.) and August (6.7 mm.).

Geologic formation is marine phase of miocen and the soil is in
terra rossa character.

Torest stands are mixture of P. brutin and  Aleppo pines. Ground
florae contains various Mediterranean elements.

MUHT'ELiF TOPRAK TURLERINDE KARACAM VE SARICAM
INTAS FIDECIKLERININ PORSUME NOKTALARI )
UZERINE DENEMELER.

Yazan:
Doc. Di. Mchmet Sevim

Orman Fakiiltesi Toprak 1lmi ve Ekoloji Enstitiisii calismalarmdan
Enstiti Mudiirtt Prof. Dr. Asaf Irmak

1. Genel bilgi.

Su, bilindigi tizere, bitki hayati icin mutlaka Hizumlu ve bitkilerin
yer yiiziinde yetisme ve yayilma imkénlarini en ¢ok tayin ve tahdit eden
bir yetisme muhiti faktoriidiir. Bu hususta rutubet faktord, bilhassa bit-
kilerin cograti yayilisinda tesirini hissettirmekte ve bu yonde yer yuzun-
de bash basina bir bitki cografyas1 faktorii olarak muessir olmaktadir.
Nitekim yer yiiziinde polar mintikalardan Ekvator’a dogru gidildikge, de-
gisen diger yetisme muhiti faktorlerinden bagka, bilhassa azalan yagis
miktarina tabi olarak, vejetasyon ortustnin bitki tiirli terkibinde mi-
sahede edilen 6nemli degismeler ve bu suretle zonal olarak ekolojik ve
sosyolojik {niteler halinde birbirinden farkhi klimax vejetasyon tipleri-
nin tesekkiilii en ¢ok dikkati ceken hadiselerdendir.

Bir yetisme mmtakasina ait yillik yagis miktar, o mintakada bitki-
ler icin kabili istifade olan suyun miktar1 hakkinda ekseriya bir ol¢ii teg-
kil etmemektedir; zira yagis sularindan bitki koklerinin faydalanabil -
mesi icin, onun her seyden once topraga mal olmasi ve orada tutulmasi
gerekmektedir. Binaenaleyh yilhk yagis miktarmin bitkiler tarafindan
istifade edilen kismi, her seyden once toprak profilinde kék sahasina ka-
dar intikal eden suyun miktar ve orada vejetasyon suresince tutulmasi
imkanlarina bagh bulunmaktadir. Halbuki tabiatta, yerine gore farkl
nisbetlerde olmakla beraber, yagis sularmin mihim bir kismi, suyun
sathen akisi ve toprak ylizinden vaki buharlanma dolayisiyle topraga
sizmadan zayi olmaktadir. Bu rutubet kaybi, yetigme mubhitinin klima-
tik, fizyografik ve edafik sartlarma gore tarkli nisbetlerde vuku bulmak-
tadir.

Buraya kadar verilen kisa izahattan anlasilacag1 lzere, bitkilerin
her an faydalanabilecegi yegane rutubet kaynagi, topragin binyesinde
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tuttugu ve bitki koklerinin istifadesine hazir bulundurdugu rutubet mik-
taridir. Bu rutubet miktar: ise, topragin su tutma kabiliyetine gore de-
gi§mektedir. Topragm su tutma giicll, her seyden 'dn(.:? onun tekstux-i'% ile
ilgilidir; bagka bir itade ile aynm miktar su muhtelif toprak turlerinde
esit kuvvetlerle tutulmamaktadir. Bilindigi Uzere, toprakta suyu tu@n
adheziyon kuvveti, toprak daneciklerinin capi ile tersine orantihidir. Bu
itibarla su, kum topraklarinda agir topraklara nisbetle daha az ve daha
zayif tutulmaktadir. Bu toprak ozelliginin bitki beslenmesindeki pratik
énemi, bitki koklerinin kaba topraklardan suyu daha kolaylikla alabil-
melerinde tezahur etmektedir. Genel olarak denebilir ki, bitkilerin top-
raktan faydalanacaklari suyun miktari, kokiin emme kuvveti ile topragin
suyu tutma kuvveti arasindaki farka tabi olarak degismektedir. Bu iki
kuvvet arasinda muvazenenin teessiisine kadar bitki topraktan su alma-
ya devam eder. Kékiin emme kuvvetinden fazla bir kuvvetle topraga
bagl olan sudan bitkiler faydalanamaz ve bu su bitkiler icin kabili isti-
fade olmayan Olu su demektir. Kokun emme Vvé topragm suyu tutma
kuvvetleri arasinda muvazenenin teessiisii halinde bitkilerde normal ha-
yat faaliyeti durur. Bu safhada topraktan tabiatiyle su alinamadigindan,
bitki (Transpirasyon miktari: topraktan alinan su) oran ile itade edilen
su blancosundaki transpirasyon  agigini kapatamayacak ve binnetice
porsiimeye baglayacaktir. iste muayyen bir topragin bitkiye artik su ve-
remedigi ve dolayisiyle pitkide Turgoressens hassasinn zayiflamaya
bagladig) ve bitki gelismesinin durdugu andaki rutubet miktarma, o bit-
ki tiiriniin bahis konusu topraga ait “porsiime noktasi” tabir edilmekte-
dir. Bu bakimdan agir topraklarda bitkilerin porsiime noktasi, bu top-
raklarin yuksek olan absorptif kuvvetinden dolay1, kaba topraklara nis-
betle daha yiiksek rutubet derecelerine tekabiil etmektedir. Su hale gore
kil topraklarinda bitkiler icin kabili istifade olmayan su miktary, kum
topraklarindakinden daha fazladir. Bundan dolayr Schimper agir top-
raklar hakkinda fizyolojik kurakliktan bahsetmektedir. Topragin tekstu-
rii ile ilgili olan bu kuraklik, bitkilerin agir topraklarda porsiime nokta-
sinin altindaki fazla sudan istifade edememeleri halini ifade etmektedir.
Binaenaleyh kuraklik tabiri, toprak tiiriine gore degisen nisbi bir met-
humdur.

Toprakta fizyolojik kurakligl arttiran faktorlerin yaninda, toprak tu-
rilnden baska topragin tuz konsantrasyonu da rol oynamaktadir. Bilindigi
{izere, toprakta tuz konsantrasyonu yiikseldikce topragmn higroskopisitesi
artmakta ve dolayisiyle su toprak tarafindan daha siki olarak tutulmak-
tadir. Bu hal bilhassa arid mintakalardaki agir topraklar icin pek kritik-
tir. Bundan bagka topragin dusuk sicakligl ve havasizhigr da bitkilerin
toprak suyundan taydalanmalarm giclestiren faktirlerdendir.
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2. Arast'mamn mevzuu ve onemi.

Burada tesbitine caligilan aragtirma problemini, Karagam ve Sari-
cam intag fideciklerinin muhtelif toprak tiirlerinde hangi rutubet dere-
celerinde porsiimeye basladiklarimn (porsume noktasi) ve dolayipiyle
bu iki cam tiiriiniin fidecik devresinde kuraklhiga kargi mukavemet de-
recelerinin arastirilmas: tegkil etmektedir. Bilindigi uzere, bu iki g¢am
tirt, memleketimizde step kenari kurak mintikalarda genig sahalar
kaplayan kurak orman tipinin terkibine yiksek nisbetlerde igtirak eden
cam tirlerimizdendir. Bu ormanlarda tabii genclesme, mintakada hu-
kiira siren ekstrem vaz kuraklhigindan otira hususi bir itina istemekte-
dir. Umumiyetle tabii geng¢lesmenin muvaffak olmasi ve iyi gelismesi
icin ilk sart, topraga mal olan tohumlarin ¢imlenmesi ve meydana ge-
len ilk intag fideciklerinin, kok sistemi kafi dervecede inkigaf edinceye
kadar kuraklik tehlikelerine karst korunmalaridwr. Bu bakimdan intas
fidecigi devresi, tabil genclesmenin kurakhga karsi en hassas fazim te§;
kil etmektedir. Bu sebeple bilhassa kurak mintaka ormanlarinda tabii
genclesme teknigine miuteallik miidahelelerde en ust toprak tabakasinda
rutubetin korunmasma ve tohumun cimlenmesini  kolaylagtiran toprak
sartlarinin hazirlanmasina ziyadesiyle itina gosterilmesi gerekmektedir.
Bu hususta alinacak silvikiltiir tedbirleri, esas itibariyle tabii gengles-
mede intas yastigr vazifesini goren en ist toprak tabakasinda rutubet,
strikiir ve biyolojik aktivite miinasebetlerinin islahina matuf olmalidir.
Cunkil tohumun mineral topraga mal olmasi, ¢imlenmesi ve meydana
gelen fideciklerin kisa zamanda koklerini gelistiverek topraktan su ve
besin maddeleri alabilmeleri. her seyden once en ust toprak tabakasimn
gevsek, veter derecede ratip ve notr humus ile derinligine ve iyice karig-
mis olmasina hagh bulunmaktadir.

Topragin cimlenme ve intag fidecigi devresinde ihtiva etmesi lazim
gelen vutubet miktary, porsime noktasina gére tayin olunur ve bu dev-
rede intag yastigmun rutubeti hic bir zaman porsiime noktasmin altma
diismemelidir. Topragm solma noktasi, ormanda tabil genglesmenin ru-
tubet blang¢osunun ayarlanmasindaki 6neminden bagka fidanliklarda
ckim yastiklarimin sulanmasinda da bir élcii olarak kullanilmaktadir.

Bundan bagka ormancilikta porsiime noktasy {izerine yapilan aras-
tirmalarin diger bir tnemi de, agaclandirma mevzunda bir mintakada
agac tiriine gore topragin ve topraga gore agac turinin secilmesinde
esas teskil etmeleridir; zira bitkilerde porsime noktasi, ayni toprakta
bitki tiriine ve avni bitkide toprak tirtne gore degismektedir. Hele hu
kabil arastirmalar, rutubetin bitki vetismesinde biyiik rol oynadig:
memleketimiz icin hususi bir chemmiyeti haizdir.
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3. Denemelerin yapihisi.

Bu ilk tecriibe serisinde agag tiirii olarak, tabii yayihis sahalari mem-
leketimizin kurak mintakalarina inhisar eden Karagam ve Sarigam ele
alinmugtir. Ekimlerde kullamilan tohumlar i¢in Karacamda Dursunbey -
Alacam ve Sarigamda ise Eskigehir - Catacik provenienslerinden faydala-
nilmig ve ekim topragi olarak da dere kumu, balgik {Belgrad, Devon)
ve hafif kil topragi (Dursunbey, Digkaya, Diyabaz) kullanmilmigtir. Tec-
ritbelerde bitkilerin porsiime noktasi ile toprak turleri arasindaki mina-
sebetler bahis konusu oldugundan, humusun yiiksek olan higroskopik te-
sirini bertarat etmek icin humusca zengin topraklarm kullanilmasindan
sarfi nazay edilmigtir.

Tecritbelerin seyri ve neticelendirilmesi asagidaki esaslar dahilinde
cereyan etmigtir :

Her toprak turine ait ince toprak materyali evvela bir ka¢ defa ha-
fif 1slatilmak suretiyle tav rutubetine (takriben tarla kapasitesi) getiri-
lir, iyice karigtirilir ve bdylece her toprak turi icin mutevazin rutubette
takriben birer kilogramlik ekim topragi niimunesi hazirlanir. Bundan
sonra ayni eb’addaki intas kaplarina takriben ayni miktarda toprak ko-
nur ve topragin yizi bir tahta satiha ile hatifce bastirihirak duzeltilir.
Boylece her toprak ve agac tlru icin partiler halinde hazirlanmis olan
intag kaplarina takriben ayni sayida tohum ekilir, kaplar agac tdrvi iti-
bariyle numaralanir ve tartilirlar. Tart: her 24 saatte bir tekrarlanir ve
kaplara tart: fark: kadar su eklenir. Bu sekilde toprak daimi surette tav
rutubetinde tutulmus olur. Sulama suyu tartiy1 miiteakip terazi ustunde,
topragin yuzuni her noktasinda islatacak gekilde damla damla verilir.
Kaplar laboratuvarda pencere oniinde muhafaza edilmiy ve direkt isik-
tan kaginilmistir. Boylece yukarida zikredilen tart: ve sulama islerine.
intag fidecikleri iyice gelisinceye ve boylar: takriben 5 sm yi buluncaya
kadar devam edilir. Bu arada fideciklerin fazla bekletilerek odunlagma-
larina meydan verilmemelidir; zira bu gibi fideciklerde pérsiime hali
bariz  gekilde farkedilmemektedir. Fidecikler kafi derecede inkisaf
edince sulamaya artik son verilir ve bu arada hastalikli ve fena gelismis
fidecikler ayiklanmak suretiyle, intas kaplarinda miimkiin mertebe ayni
sayida ve miisavi dagilista fidecik bulundurmaya calisilir. Son sulamadan
sonra, toprak yuziinden vukubulacak buharlanmaya mani olmak tizere.
topragin ylzi gayri muntazam yirtilmis kiiciik kagit parcalary ile iki ta-
baka halinde 6rtiilir ve tizerine ince cakil ve kaba kum serilir. Bu suretle
intas kaplar kendi haline terkedilerek tideciklerin porsimeye baglama-
Jar1 beklenir. Fideciklerde pirsiime hali bariz  sekilde migahede edilir
edilmez, topragin yuzinden cakil, kum ve kagit parcalar aliniy, fide-
cikler ayiklanir ve bildhare toprak intas kaplarindan bogaltilarak derhal

CAM FIDECIKLERINDE PORSUME NOKTASI 69

tartilr ( A). Bundan sonra toprak golgede hava kurusu haline getirilir
ve tekrar tartilir (B) ve bunu miteakip kurutma dolabinda 150° C de
mutlak kuru hale kadar kurutularak son tart: yapilir (C) ve binnetice

(A—C).100

toprakta porsime noktast rutubeti — C

arada B ve C tarti neticelerinden topragin higroskopik rutubeti de bu-
lunur.

olarak hesaplanir. Bu

4. Tecriibe soruclar:.

Denemelerde kullanilan toprak tiirlerinin mekanik terkipleri asagida
gosterilmigtir :

% olarak fraksiyonlar
Deneme topragi Kaba kum | ince kum Toz Ham kil
2-0,2 mm 0,2-0,02 0,02-0,002 0,002>-¢
1 Saf kum . 47,5 52,5 — —
2. Balgik (Belgrad, Devon), ... 10,0 32,0 41,0 17,0
3. Hafif kil (Dursunbey, Divabaz) 40 | 24,0 22,0 50,0

Yukarida adr gecen Uc toprak tiriinde Karacam ve Saricam intas
fideciklerinin pdrsiime noktalarl su kapasitesi ve higroskopik rutubet
asa@idaki nisbetlerde degigmektadir (cedveldeki porsiime noktasi deger-
feri 10 deneme sonucunun ortalamasinm ifade etmektedirler) :

Su Higrosko- Porsiime noktasi
Deneme topragdli kapasitesi pik rutubell
| rutubet | Karacamdal Saricamda
% veznen % o %o
PPN 22,2 0,4 0,75 0,55
2RO PSP 54,5 3,0 8,10 6,20
T RO 80,0 7,4 14,70 12,90

(cedveldeki porsiime noktasi rutubetine higroskopik rutubet dahildir)

Yaptifimiz bu denemelerle simdiye kadar bu konuda yapilmig diger
arastirmalarin senuclarina dayanarak denebilir ki:

a) Bitkilerde pérsiime noktast toprak tirine gore degigmektedir.
Cedvelde verilen pirsiime noktasi degerlerinin tetkikinden de anlasilaca-
g1 lizere, aym bitki tiiriinde porsiime noktasy agwr topraklarda hafif top-
raklara nisbetle daha yiik:zek rutubet derecclerine tekabiil etmekte, daha
acik bir ifade ile bitki. kil topraklarinda kum topraklarina nazaran daha
yiksek rutubet derecelerinde porsimeye baslamaktadir. Meseld yukarida
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verilen deneme sonuc¢larma gore hafif kil topraginda fidecik porsumesi,
saf kum topragindakine nisbetle Karacamda takriben 20 ve Saricamda
ise 24 misli daha yitksek rutubet derecesinde vukubulmaktadir. Nitekim
ayn1 bitki turunun muhtelif topraklarda farkli porstime noktalar gos-
terdigi, bu konuda yapimig diger aragtirmalardan da  anlasilmaktadiy.
Mesela yapilan bir aragtirmaya gore (1) Pinus montana fideciklerinde
porsitine noktasina kum topraginda ¢/ 1.5 ve Marn topraginda ise e 6.0
rutubet derecesinde varilmaktadir. Bundan baska diger bir arastirma ile
de (5) Pinus silvestris tideciklerinin kum  topraginda ‘. 0,68, balcikta
4+ 4,76 ve Humus topraginda ise ‘« 20,03 rutubet derecelerinde kuruduk-
lar1 tesbit edilmisgtir.

b) Diger taraftan hafif topraklarda bitkilerin porsime noktasinmn
diisiik olmas: da gosterivor ki, bu topraklarda bitkiler meveut toprak ru-
tubetinden daha kolay ve entansif sekilde faydalanmakta ve hele kaba
kum topraklarinda mevecut rutubetin hemen hemen hepsi kokler tarafin-
dan almabilmektedir. Meseld deneme sonuclarina gore Karacam fidecik-
leri icin kabili istifade olmayan rutubet miktai (porsime noktasinin al-
tindaki toprak rutubeti) hafif kil topraginda su kapasitesinin '« 18,4 tne.
buna mukabil saf kum topraginda ancak ‘¢ 3.4 tne balig olmaktadir. Su
hale gore pratikte ayni rutubet derecesindeki kum ve kil topraklarinin
bitki beslenmesi bakimindan ayn: manada kivmetlendiviimemeleri lazim
gelir. Mesela denemelerden elde edilen sonuclara gore hafif kil topragin-
da Karacam tidecikleri icin fizvolojik kuraklik sinmrim (porstime nckta-
s1) teskil eden ‘¢ 14,7 nisbetindeki toprak rutubeti, saf kum topraginda
su kapasitesinin 2/3 lne balig olan viksek bir rutubet derecesini ifade
etmektedir. Bununla beraber kil topraklari, su  kapasitelerinin yiksek
olmasindan dolay: kabiii istifade su kapitali balkimmdan (vani tarla ka-
pasitesi ile pérsiime noktast arvasindaki rutubet farkn) kum topraklarma
nazaran daha zengindirler.

c) Diger taraftan pirsime nokias1 aviy toprakta bitki tiirine gore
de degismektedir. Fakal muhtelif bitki tirlerinin avn fopraktali .|¢;}-st'1-
me noktalari. ayni bitki tirtinun muhtelif topraklardaki porsiime ;qokta-
larina nisbetle daha az farklidir. Mesela yapilan denemelerde Karacam
ve Saricam fideciklerinin porsiime noktalar: arasindaki fark, saf l;um
topraginda ‘7 0,2, balcikta ‘¢ 1,9 ve hafif kil topraginda ise ¢ 1.8 e balig
olmaktadir. Bu arada dencme sonuclarinda dikkati ceken bir cihet de
Saricam fideciklerinde porsiime noktasinin her iic ‘toprak tirunde dr;i
Karacaminkinden daha diisitk olmasidir. Bu hal fidecik de vresinde Sa-
1:1gam1n Karacama nisbetle kuraklifa daha mukavim bir agar tiuri oldu-
gunu ifade etmektedir. Keza Isvicre’de aym: konuda V&pllén bir arastir-
ma da (1) Pinus montana’min Pinus silvestris’e nazaran kurakliga dtaha

CAM FIiDECIKLERINDE PORSUME NOKTASI 71

dayamkh oldugunu gostermistir. Mesela bu arastirmaya gore bu iki gam
tirinin kum ve marn topraklarindaki fidecik pérsiime noktalar1 su se-

kilde degismektedir :

Kum Marn
Pinus silvestris ........coociiiiiiiiiiinnnns % 3,0 % 8,0
Pinus montana .......coceiiiiiiiiiineaeees 1,5 6,0

Maamafih arastirmamiza konu tegkil eden kara cam ve sari ¢am tir-
lerinin birbirinden uzak yetisme mintakalarina ait olduklar1 (Dursun -
bey, Eskisehir) nazar: itibara almirsa, bu hususta proveniens faktoriinun
de rol oynayacagini hesaba katmak lazimgelir. Bu itibarla bu konudaki
arastirmalarin bu yonden de tahkiki gerekmektedir.

Bahis konusu bu agac tiirlerinin  kuraklhiga mukavemet dereceleri
hakkindaki bu miildhaza. bu aga¢ tirlerinin yalniz fidecik devreleri igin
cari olabilir. Zira bir agacin fidecik devresindeki rutubet ihtiyaci, o agac
tiriiniin daha yash devrelerinde gosterecegi rutubet ihtiyaci hakkinda
bir oletl olmaktan ekseriya uzaktir. Bilindigi iizere, yas ilerledikce agag-
larda kok sistemi genis olclide geligme gostermekte ve binnetice toprak
suyundan faydalanma imkénlar (taban suyundan) kolaylagmaktadir.

d) Richard’a gore (3) ayni toprakta porsiime noktas: bitki turlerine
gore bivuk farklar arzetmemekte ve her toprakta porsiime noktasi rutu-
hetinin umumivetle higroskopik rutubetin iki misline esit oldugu kabul
edilmektedir. Nitekim her iic deneme topraginda elde edilen porsime
noktasi ve higroskopik rutubet degerleri de bu fikri oldukca teyid et-
mektedir. Gortiliiyor ki porsiime noktasi rutubeti, toprakta higroskopisi-
teyi arttivan kolloid madde miktar ile miitenasip sekilde yilikselmekte-
dir. Bu itibarla kurak mintakalarda humus ilavesiyle kum topraklarinin
su tutma giiclerini arttirmaya calismak, kuraklik tehlikelerine karsi mi-
essir bir tedbir sayvilmamalidir. Buraya kadar verilen izahattan da anla-
silacag uzere. kurak mintakalarda kum topraklari toprak suyundan fay-
dalanmak bakimindan kil topraklarina nazaran daha elverislidirler. Bu
mintakalarda kil topraklarimin rutubet derecesi kurak zamanlarda umu-
mivyetle porsiime noktasinin altinda bulunmaktadir. Bu ytizden kurak
mintakalarda agir kil topraklarinin agaclandirilmasinda umumivetle bii-
vitk giicliiklerle karsilagilmakta ve buralarda sulama ve topragin gevse-
timesi gibi tedbirler agaclandirmanin muvaffakiyeti icin kat’i zaruret
halini almaktadir. Netice itibariyle denebilir ki, ormancilikta agac tir-
lerinin secilmesi mevzuunda her seyden dnce agac tiirlerinin rutubet ih-
tivacler: ve bununla ilgili olarak kok tegekkiilati ve nihayet mintakanmn
bilhassa vapls ve toprak miinasebetlerinin kiil halinde nazar: itibara
alinmas: ve bu arada kurak sahalarin agaclandirilmasinda umumiyetle
ibreli agac tiirlerinin yapraklilara tercih edilmesi gerekmektedir.
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Das Wassergehalt der obersten Bodenschicht spielt im Walde fur die
natiirliche Verjiingung eine ausschlagsgebende Rolle. Es ist daher sehr
wichtig, zu wissen, bei welchem Wassergehalt des Bodens die Keimlinge
welken.

Bei dieser Untersuchung wurden die Keimlinge unserer zwei Kie-
fernarten (Pinus nigra und P. silvestris) verwendet, weil diese beiden
Holzarten in der Tiirkei besonders in trockenen Gebieten gedeihen. Die
Samen von Pinus nigra stammten aus Alacam (bei Dursunbey) und
diejenigen von Pinus silvestris dagegen aus Catacik (bei Eskigehir). Als

Saaterde dienten grober Sand, Lehm und leichter Ton,

Fraktionen
Saaterde Grobsand Feinsand Schluff Rohton
Yo D% Yo Yo
1. Grober Sand ........................ 47,5 52,5 — —
2. Lehm ... 10,0 32,0 41,0 17,0
3. Leichter Ton ........................ 4,0 24,0 22,0 50,0

Die ermittelten Versuchsergebnisse sind in folgender Tabelle zusam-
mengestellt (die Zahlen sind Durchschnittswerte aus 10 Versuchen):

Wassergehalt, bei
Wasser- | Higrosko- | welchem die Keim-
Saaterde kapazitaet pisches linge welken
Wasser bei Pinus |bei Pinus
nigra silvest.
% gew. Yo %o Yo
1 22,2 0.4 0,75 0,55
2. 54,5 3,0 8,10 6,20
B OO 80,0 7,4 14,70 12,30
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Die Schlammanalysenergebnisse der verwendeten Boden variiren
wie folgt:

Aus obenstehender Tabelle ist ersichtlich, dass die Bodenart einen
grossen Einfluss auf die Hohe der Bodenfeuchtigkeit, bei welcher das
Welken der Keimlinge eintritt, ausiibt. Bei beiden Kiefernerten erfolgt
das Welken auf leichtem Tonboden bei hoherem Wassergehalt als auf
den Sand - und Lehmbdden. Ferner zeigt der Versuch, dass die Keim -
linge von P. silvestris auf allen Bodenarten bei verhéltnisméissig niedri-
gem Wassergehalt des Bodens welken, als diejenigen der Schwarzkiefer.
Die Keimlinge von Pinus silvestris ertragen demnach stirkere Austrock-
nung des Bodens als diejenigen der Schwarzkiefer. Es soll hier jedoch
die Provenienzen der bei dieser Untersuchung verwendeten Kiefernsa-
men beriicksichtigt werden, weil sie aus den verschiedenen Wuchsge-
bieten (Dursunbey, Eskigehir) stammten.
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