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1. Akdeniz - ,Subtropik bélgenin énemli karakteristigi

1. Subtropikal iklimler ve genel karakteristikleri

Cografyaci Ering'e gore deskriptif, kantitatif ya da genetik pren-
siplere dayanan biitiin iklim tasniflerinde Subtropikal Bélge diinya lize-
rindeki biiyiik iklim zonlarindan biri olarak ayriir. Bu zonun kendine
6zgii iklim rejimi vardir. Yer yiiziiniin bu kusakta yer alan kisimlarmin
iklim o6zelliklerini esas itibariyle iki faktor belirler : 1 — Gilines radys-
yonunun giddetli ve bu nedenle sicakligin genellikle yiiksek olmasi; 2 —
Kugagin Tropikal ve kutpi hava kiitleleri arasinda mevsimlik bir intikal
sahas1 meydana getirmesi.

Planetar faktorlerin tayin ettigi ortak karakterlerine ragmen biitlin
Subtropikal zonda (kugakta) iklim her yerde ayn: degildir. Tersine 6zel-
likle cografi mevkiin yol actig1 degigikliklere bagh olarak bu kugakta
bnemli iklim farkhilagmalari ortaya c¢ikmug, gerek yagis ve gerekse si-
caklik bakimindan 6zellikler gosteren bazi iklim tipleri meydana gelmis-
tir. Makroklima «scale» dlciisiine bagh kalmak sartiyle, karalar iizerin-
de ayirdedilebilen bu farkl tipler sunlardir:

1. Karasal Subtropikal iklim «Cok sicak yazlar, cok soguk kiglar
ve genellikle 500 mm den daha az yagig».

2. Dogu kiyllarmin musonal subtropikal iklimi «Soguk veya serin
ve kurak kig, sicak ve yagigh yaz». :

3. Bati kiyllarinin Subtropikal kiy iklimi ya da daha yaygin adiyla
Akdeniz iklimi «Ihk ve yagigh kiglar, sicak ve kurak yazlars.

Termik karakterleri, yagig miktarlar ve yagis rejimleri bakimm-
dan ii.nemli farklarla ayrilan bu iklim tiplerinin yayilig alanlar: degigik
ekolojik kogullar gésterir ve bu nedenle de farkl vejetasyon formasyon-
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lan ile kaphdir. Burada esas konumuzu teskil eden Akdeniz ikliminin
genel karakterini en tipik taraflaryle Gzetleyecek ve ozellikle Tiirkiye’-
nin Subtropikal iklim alaninin agag tiirleri ve Orman genglegtirme sorun-
lan iizerinde duracagim. '

Kompleks iklim tiplerine giren Akdeniz ikliminin en karakteristik
niteliklerini Tuncdilek su formiille ozetler :

Cok sicak + Az yaglg + Algak basing + Hafif riizgir

Serin + Yags -+ Yiiksek basmg + Kuvvetli riizgar

Klimatik faktorleri birbirinden aywran cizgi, bu iklim tipinde iki
ayrn devrenin mevcut oldugunu belirtmektedir. Akdeniz iklimi yazin gii-
neyin kurak Tropikal, kisin kuzeyin nemli 1hman ikliminin dogrudan
dogruya etkisi altindadir ve Subtropikal karakteride bundan ileri gelir. .
Yukarda belirtilen formiil Akderiz rejimini yansitan ortalama bir deger
olmaktan ileri gegmez ve aym zamanda makroklimatik bir deger ifade
eder. Bolgenin asil bilyilk nem kaynagi Atlas Okyanusudur ve barometre
minimalari batidan doguya dogru seyreder. Bu nedenle Akdeniz bolge-
sinin bat1 yarisi, dogu yarisina nazaran daha 1iik ve yagighdir, doguya
gidildikce sicakhk degerleri degistigi oranda (yazin daha sicak, kigin
daha serin) yags miktarlarinda da genel bir azalma olur.

2. Tirkiye'nin Akdeniz iklim alam ve bashca ozellikleri

Genel olarak cok cesitli iklimlerin memleketi olan Tiirkiye'nin Ak-
deniz karakterini gosteren alanimin sinirlarmi cizmek sanmldif1 kadar ko-
lay degildir. Ancak sorun, Akdeniz yagig rejimi yoniinden miitalda edil-
digi taktirde, maksada uygun bir coziime ulagilabilir ve smnirlamaya gidi-
lebilir. Hergeyden once Tiirkiye Akdeniz bolgesinin dogu yarisin-
dadir ve Kiiciik Asya’da Akdeniz rejimi kosullarini en iyi yansitan saha,
«Giiney Anadolu» dir. Giiney Anadolu’yu, benzer rejimi buldugumuz «Gii-
ney Dogu Anadolu», «Ege Bolgesi» ve nihayet tali bolge olarak «Marma-
ra bolgesi» izler (Sekil 1). Bati ve Giineyin baz1 i¢ kisimlarinda,
ayn zamanda Karadenizin etkisi altina giren Istanbul ve Trakya'da, ya-
zin Haziran ayinda kurak sayilmiycak kesimler (Aylhk kuraklk indi-

- si > 15) yer alirki, bu kesimler haritada taramalar icinde noktal goste-

rilmigtir. .

Tuncdilek’e gore, giiney Anadolu iklim bolgesi, bolgede ayr ve fark-
i yagama sahasi meydana getiren en az iki iiniteden olugur. Toroslarn
Akdeniz’e bakan yiizleri ile dag kitlesinin eteklerinde uzanan sahil bolii-
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miine ¢Alt zon», Toroslarin yiiksek kisimlarina «Ust zon» denir. Monoton
karakter gosteren ait, zon ortalama ve yaklagik olarak 1000 - 1100 met-
relere kadar uzanir, bu yiiksekliklerden sonra iist zon yani Akdenizin
daghk zonu baglar. Alt zonun bilhassa sahil geritlerinde kigin zaman za-
man Toroslardan inen soguk hava, sicakhgin giinlilkk olarak sifirin al-
tina inmesine ve bazi don olaylarina neden olursa da, nadir olan bu olay
diginda genellikle kig devresinde sircaklik sifirin bir hayli fizerinde kalir
(Ocak ortalamasi Antalya’da 10,1°C, Adana’da 9,3°C, Iskenderun’da
11,9°C) ve ortalama degerler 5-10°C arasinda degigir. Bu itibarla alt
zonda klimatik yonden kig devresi olugamaz ve bu durum vejetasyon dev-
resinin kig aylarn icinde de devamini miimkiin kilar. Ust zonda ise si-
caklik degerlerinde bir diisiig, yagis degerlerinde alt zona nazaran yiik-

selis olur. Sicakligin diisiik olmasindan o&tiirii, yagislar yagmurdan ¢ok

kar geklinde diiser, don hadiseleri olur ve karlar eriyip topragm iizerinde
birikir; dogu Akdeniz bolgesinde bulunmamiza ragmen, klasik kig kosul-
lart veya 1liman kusagin kis kosullar: iist zonda gecerli olur. Ait zonda
yaz devresinde bahar aylarinda sicakhk hizla yiikselir, yagiglarda biraz
giirer ve bdylece bitki yagsami ve bilhassa genclestirme sorunumuz igin
kisa bir siire en olumlu devre hasil olur. Fakat bir ka¢ hafta icinde ya-
gislar kesilir ve bunun yam sira sicakhigin da gittikge yiikselmesi ile yaz
sicakligl ve kurakhg biitlin siddetiyle baglar ve yaklasik olarak dort ay
slirer. Bu devrede hasil olan kisa sagnak zaman, ¢ogu rejiyonlarinda bit-
ki yagamima faydah olmadan buharlagir. Yiiksek sicaklik ve enorm dere-
cede yagis ve hava rutubeti azligi (Haziran Eyliil ortalama nisbi nem
Antalya’da % 59,5, Mersin’de % 72,2, Iskenderun’da % 67,2), bu iki fak-
tor yaz kurakhgi ve elverigsiz embrotermik kosullar yaratirlar (Sekil 2
a, b).

Ust zonun yaz devresinde ise bu kogullarda yaklasik olarak iki ayhk
bir gecikme olur ve sicakligin artmasiyle kigin birikmis karlar erimeye
baglar. Ilkbahar yagglarinin buna eklenmesiyle toprak su ile doymug
hale gelir ve sicakhigin gec viikselmesi buharlagmay: agirlagtirir. Tiirki-
ye’'nin Akdenriz dag rejiyonlarinda genellikle Haziran - Eyliil aylarinda
nisbi hava nemi denize yakin kisimlara nazaran diigiiktiir bu durum olum-
suz etki yapar. Genellikle yazin iist zonun sartlar1 vejetasyon devresinin
kisaligina ragmen alt zona nazaran genclestirme konumuz bakimindan
daha iyice olarak kabul edilebilir (Sekil 3). Toroslar arizali ve yiik-
sek daglardir ve kapah karstik depresyonlar gosterir. Bu nedenle rollief
kisa mesafeler icinde ¢nemli oranda degigir ve buna bagl olarak lokal
iklim kosullar1 meydana gelir. ' '
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Ege, Marmara ve Giineydogu bolgeleri genel iklim hatlar itibariyle
biraz once izah edilen giiney bolgelerine benzer. Yazin gercek anlamda
Akdenizin etkisinde kalan bolgelerde de kurakhik hakimdir ve sicakhk
dégérleri yer yer cok yiiksek olur. Giinlitk maksimum -degerler 35°C t1
bulabilir. Marmara bblgesinde kuzey durum ve kismen Karadeniz'in et-
kisiyle, sicakhik degerleri Ege bolgesindeki kadar yiitksek olmaz. Sonug
olarak Ege ve Marmara bolgelerinde bilhassa yiiksek zonlarda yazlar da-
ha az sicak ve yaz kurakhgi daha lisadir. Bu bolgeler kisin Akdenizden
gelen tiim barometre minimumlarnin etkisinde kaldiklarindan, yagiglar
hem daha bol ve hem de daha diizenli bir dagilg gosterirler (Sekil 4 a, b).

II. Tirkiye Akdeniz iklim alanmm bashca agac tiirleri

Akdeniz iklim rejimi icinde yukarda klimatik ozellikleri belirtilen
alt ve iist zonlar, cesitli agac tiirleriyle karakterize edilirler.

1. Alt zonun Omemli cali, a,gjq,gmk ve agag tiirleri

Bu zonda sayica cok zengin maki ve higrofil maki elemanlar: (Quer-
cus coccifera, Quercus ilex, Laurus nobilis, Cistus sp., Arbutus unedo,
A. andrachne, Phillyrea media, Styrax officinalis, Erica arborea, Myrtus
sp. v.s.) ile baz kiiciik agag tipleri (Ceretonia siliqua, Pistacia terabin-
thus, Liquidambar orientalis, Olea europaea, Acer sempervirens, A. mons-
pessulanum, bazi Juniperus - tiirleri) diginda bagta Kizilcam (Pinus bru-
tia Tenore) olmak iizere Fistikcarm (Pinus pinea), Servi (Cupressus
sempervirens), Mese (Quercus libani, Q. valonia, Q. cerris) tiirlerine ait
ormanlar yaygindir. Yabancilardan Okaliptiis tiirleri (Eucalyptus ca-
maldulensis, E. globulus v.s.), Sahilcami (Pinus maritima), Pinus radia-
ta, Kibris Akasyasi (Acacia cyanophylla) suni olarak tesis edilmekte-
dir. Bati Akdeniz mintikalarinda ve bazi adalarda Kizilcamin yerini Ha-
lepcam1 (Pinus halepensis) ve Sahilcami (Pinus maritima)' alir ve yap-
raklilardan Mantarmesesi (Quercus suber) yaygmdir. '

Kizilcam Ege’adalari, Tiirkive'nin Marmara bdlgesinin giiney kesxm
leri ve giiney dogu Anadolu dahil dogu Akdeniz iklim rejiminin en kg-
rakteristik ve aym zamanda en genis yayiliga sahip (Tiirkiye'deki .or-
man alam 3 milyon ha) tiiriidiir. Biitiin toprak tiirleri ve Jeolojik orjin-
ler iizerinde bulunmasi, agir1 sicakhiga ve kurakhiga dayanmasi, kontinen-
tal iklimler disinda, hayret edilecek kadar ‘yﬁksek olan yasama azml ve
yayilis sahasi icinde agag biiylimesinin miimkiin oldugu her yerde gelia.-
mesi, Kizilcam1 dogu Akdeniz iklim kosullarmin en tipik temsileisi hali-
ne getirmigtir. Hatta Tiirkye'nin Akdeniz iklim alani simiriar ile Kazl-
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¢am yayilig simirlan ¢ok bilylik- bir intibak gosterir (Sekil 5). Kizilgam-
dan sonra Akdeniz iklim rejimini, Ege mintikalarinda 40 bin ha . kadar
Orman alam ile Fistik cam1 ve giiney Anadolu’da kiiciik alanlarda yay-
gin olarak bulunan Servi temsil ederler (Sekil 6).

2. Yiiksek zonun omemli agag tiirleri

Giiney Anadolu Akdeniz rejiyonunun yiiksek zonlarinda denizden
1000 - 2000 m yiikseklikler arasinda Sedir (Cedrus libani) saf veya ardic
tiirleri ile kargik olarak yaygindir. Yukarda da belirtildigi gibi bu min-
tikada yazlar sicak ve kurak, kiglar karlidir. Fakat sicaklik ekstrem-
leri daglarin dig yamaclarinda miitedildir. Zay:flamg kig ekstremle-
ri ile kenar dag iklimi, Sedir yayihigi i¢in karakteristiktir. Jeolojik temel
genellikle kalkerdir (kristalin - masif - yumusak kalker). Dik yamaclar-
da karstik tezahiirler ¢ogunluktadir.

Kilikya Goknar:1 (Abies cilicica) Giiney Anadolu’da orta, dogu Toros-
larda ve anti Toroslarda denize bakan daglarin daha ziyade giiney yamac-
larinda (kiglar: 1liman kenar dag iklimi) kiigiik saf megcereler yahut Se-
dir, Ardic ve Karagam tiirleri ile birlikte ve cogunlukla denizden 1200 -
2000 m yiikseklikler arasinda kuru kalker topraklar iizerinde ve karstik
sahalarda yaygindir. Kuzey Anadolu’nun rutubet seven Géknarlarina na-
zaran (Abies nordmanniana, A. bornmiilleriana) Akdeniz rejiminin ku-
rak iklimine dayanikh olan bu tiire, bat1 Akdeniz kesiminde Yunanistan’-
da Abies cephalonica, Ispanya’da Abies pinsapo tekabiil eder.

Akdeniz iklimi Marmara tali tipinin yazlar1 kurak ve serince yiiksek
mevkiilerinde (800 -1600 m) ve kuzey yamaclarda 5000 ha alanm1 olan
Abies equi - trojani de kayda deger. Cok hizl biiyiiyen bu tiir, (70 - 80
yaslarinda 50 - 65 cm ¢ap ve 25-30m boy) Karagam ve Kayn ile kari-
simlar yapmaktadir (Sekil 7).

Tiirkiye’de yalniz deniz iklimli dogu Karadeniz mintikalarinda bulun-
mayan, buna karsilik Toroslar dahil, Trakya, kuzey, kuzeybati, bat: ve
orta Anadolu'da genig yayihg gésteren Karacam (Pinus nigra Arnold
var. Pallasiana) Akdeniz rejimi i¢in tipik bir agac tiirii olarak kabul edi-
lemez.

HOI Akdeniz iklim rejiminde ozellikle Tiirkiye’nin Akdeniz iklim ala-
ninda orman genclesmesinin kosullar

Bu sorunlara bir yaklagim saglayabilmek ve Akdeniz iklim gartlar-
na gore bir degerlendirmeye gidebilmek icin evveld tabii orman gencleg-
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mesinin genel ekolojik ve igletme kogullarina kisaca deginmekte fayda
goriiriim.

1. Orman Genglesmesinin genel ekolojik kogullary ve Akdeniz Bol-
gesi

Vanselow, taminmig kitabinda tabii genclesmenin genel ekol.ojik k(?-
sullarim ayrintih ve genig olarak miitalda etmigtir. Bu fakttif"ler.m he.p.sl-
ne burada deginmek miimkiin olmadig1 gibi, 'lii.zumlu da ?eglldlr. Bilin-
digi gibi topragin tabii gencligi alma yeteneginin bulundu;{u v<'=.. megcere-
nin yeteri miktarda tohum ddkiimii yaptig1 her y(ir:de, topraga dugen. tohu-
mun cimlenmesi, fideciklerin ¢ikmasi ve gengl.l.gm tutunarak gel.1§m.esi
icin yiiksek yagisa, elverigli yagis dag111§1na, }Aruksek h?:va rlftubetme ih-
tiya¢ vardir. Bunlar tabii genclesmenin ilk plan.da en Oonemli lfog-lxllarm]~
teskil ederler. Bir kelime ile tabii genclestirmenin bagarisi, kesmlvrkle ru-
tubet kogullarina baghdir. Bundan sonra tohum y1}lar1mn sikhg, elve-
rigli sicaklik ve stk iligkileri gelir. Esas itibariyle sicakhk kogul-
larinin elverigli oldugu yerde tohum yillarida yeteri der(?cede SIkla.gu: ve
bollagir. Bu kosullara topragin elverisli su kapasitesi yani kig rl-J.tubetmi.n
iyi tutulabildigi derin, gevsek ve iyi ayrigmig topra,kl.ar eklt?n}rst?, tabit
genglesmenin yetigme muhiti kogullar iyi derecede yerine getirilmig olur.
Taban suyu tabii genclesmede genellikle tali bir rol oynar.

Tabii genclesmenin bagarih olabilmesi yani bir agl-zc?.an yf:teri Olcii-
de kapali ve iyi bir tabif gencligin meydana gelebilmesi i¢in yagigm sade-
ce miktar: degil, ondan fazla diigtiigli zaman biiyiik 6nefn tagir. Cimlen-
me olay1 ve tabii genclik ilk plinda ilkbahar ve yaz yagm‘ul"vla,rma', ¥nuh-
tactir. Su faktoriiniin ikinei komponenti olan hava rutub.etmm etku?, da-
ha ziyade endirektir. Bilindigi gibi bilhassa kurak periyotlarda yiiksek
hava rutubeti, transpirasyon ve evaporasyon ile su kaybim aza.ltara!{
olumlu rol oynar; hatta gencligin geligsmesinde ve yok olmasinda ?Jml
olabilir. Bu itibarla herhangi bir sahanmn su blangosunda eval.)otransplras-
yon iligkileri 6nemlidir. Edafik bakimdan topragn _veteri' mlktarda rutu-
bet muhtevasi yaninda dokiilen tohumlar igin elverigli.nblr cimlenme .ya-
tagma sahip olmas: gereklidir. Ayrica her cesit yabani flora (yabani ot
ve cal1) elverigsiz diri ortii olarak ¢imlenmeyi ve ¢ikmay zorlagtirir. Hu-
musun da mutedil formda ve mineral toprakla ictenlikle ka.ngu}: .olmas1,
tabii genclesme icin liizumlu toprak tavinin devami icin gereklidir.

Yeteri miktarda tohum firetimi ve meydana getirdigi siperle sxca.k-
Iik ekstremlerini hafifletmek, gencligi bilhassa don, sicaklhk, ruzgﬁ,r
etkilerinden korumak ve hava rutubetini yiikseltmek, yagll mesgcerenin
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onemli fonksiyonlarini tegkil eder. Bu fonksiyonlar arasinda gencligin
sigimin azalmasi ve bilhassa k6k miicadelesi, vaglh mescerenin oldukea
zararly olabilecek etkileridir. Bu bakimdan igletmecinin siper durumunu
cok iyi ayarlamas: gerekir. Nihayet golge agaci katihminin (Goknar,
" Kaymn gibi) fazla oldugu orman mintikalarinda, bilindigi gibi daha elve-
rigli tabif genclesme bahis konusu olur.

Tabii orman genclesmesinin gene! ekolojik kosullari, akdeniz agag
tiirleri ve toprak kosullar: 1s19inda bir degerlendirmeye tabi tutulacak
olursa, hemen su gercek belirirki; akdeniz sahasi iklim rejiminde tabii
genclesme ¢ok elverigsiz gartlar ve biiylik zorluklarla karsilasir. Yagis-
larin normal olarak ilkbahar ve yaz yerine kis devresinde toplanmasa, ¢o-
gu zaman intikalsiz ve birden bire bastiran yaz dénemi yiiksek sicakhik-
lar1 ve yagg kithigimin tevlid ettigi su azhig: veya yoklugu, yiiksek trans-
pirasyon ve evaporasyon, tohumun c¢imlenmesi, cikmasi ve tabii geng-
ligin gelismesi icin liizumlu kogullara tamamen ters diigen bir durum
yaratmaktadir; bir kelime ile tabii genglestirmenin tabiatina ters diigen
bir iklim yapisi bahis konusudur. Bu rejimin yapisinda liizumlu zaman-
da rutubet minimum faktor olarak agirligim koyar, sicaklik ve kismen
151k Akdeniz rejyonlarinda ¢ogu zaman ihtiyacin iistiindedir ve minimum
olmaktan ziyade transpirasyon ve evaporasyonu arttirdig: icin zararli bir
etki yaparlar. ‘

Bu kogullari, Akdeniz sahasinda yaygin agag tiirlerinin tohum do-
kiimii ve genclesme biyolojileri agisindan tetkik etmek, kanaatime gore
soruna daha iyi bir vaklagim saglar. Bu konuda Tiirkiye Akdeniz alan-
lar igin cok tipik bir 6rnek olarak Kizilcam hakkinda bilgi vermeyi mak-
sada uygun goriiyorum. Kizilcamda genellikle tohum dékiimii Haziran
aymda baglar, Agustos aymnin ikinei yansinda artar ve maksimal dokiim
iist zonda Agustos - Eyliil, "alt zonda Eyliil ve Ekim aylarinda olur ve
Subat aymna kadar azalarak devam eder. 1971 - 1973 yillarr ortalamalari
itibariyle her iki zonda aylara gore tesbit edilen tohum doékiimii ile gikma
oranlar1 agagidaki tabloda gosterilmigtir.

Tohum Cikma Tohum Cikma

dokilimii dékiimii
Haziran — Temmuz 12,5 6,9 20,5 < 235
Agustos — Ekim 70,0 3,5 72,5 16,1
Kasim — Arahlik 17,5 55 75 46
Ocak — Mayis 0 84,1 0 55,8
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Bu degerlere gore maksimal tohum dokiimii Agustos - Ekim aylan-
na (yaz sonu ve sonbahar) isabet etmektedir. Bunu, nisbeten diigiik bir
tohum dokiimii ile ikinci ve hatta iiciincii bir maksima olarak Kasim -
Arahk ve Haziran - Temmuz aylari izler. Buna karsilik esas itibariyle
ilkbaharda ve az miktarda da sonbahar ve diger donemlerde cimlenme
ve ¢cikma olur. Cikma maksimalari esas itibariyle Agustos - Ekim ve kis-
men Kasim - Aralik tohum dékiimlerinin meydana getirdigi fidanlardir.
Zira Kizilcam tohumu mutedil ve rutubetli kiglara ragmen hemen gimleﬁ-
mez, bir siire toprakta kalarak ilkbaharda toprak yiiziine cikar. Ust
zonda ilkbahar ¢ikmalaririn Mart sonlarinda ve Nisan baslarinda bagla-
dig1, Mayista yiiksek bir oranla maksimuma ulastig1 ve Agustos ortasm-
da sona erdigi tesbit edilmigtir. Her iki zonda da ilkbahar c¢ikmalar {i¢
ay (Nisan - Mayis - Haziran veya Mart - Nisan - Mayis) icinde olmak-
tadir. Ana ¢ikmalarin meydana getirdigi genclik, Akdeniz iklim rejiminin
her iki zonunda ilkbahar yagisindan fayvdalanmakta, fakat kisa bir siire
sonra bilhassa alt zonda giddetli yaz kurakligi ve su ac¢ig1 sartlar1 (Se-
kil 8, 9) ile kars1 kargiya gelmekte ve gelisme durumuna gore bii-
yik kayiplara maruz kalmaktadir. Hele Haziran Agustos aylarmda
meydana gelen minimal miktardaki fidecikler mutlaka Oliime mahkum-
durlar. Yaptigimiz aragtirmalara gore, iist zonda normal iklim kogullarin-
da toprak yiiziine ¢ikan fideciklerin 1/3 boliimii ilk yilda kurumaktadir,
ikinci ve {igiincii yillarda toplam kuruma cikan fideciklerin 9% 10 u do-
layindadir. Kurak yillarda (1972) 6liim oranlar1 pek ¢ok yiikselir.

Geng fidecikler Akdenizin bu kogullarinda miimkiin oldugu kadar
kisa siirede derine giden koklerle suya ulagma olanagini ararlar. 1971
yii Arahk aymmda Kizilgam tabii genclestirme alanlarinda ekilen tohum-
lardan c¢ikan fideciklerin iki yil sonra ulagtiklari fidan boylar1 ve kék
uzunluklar1 agagidadir:

Deneme alam Ekim tarihi Olgii tarihi  Fidan boyu Kék boyu

cm cm
Alcak zon 1.12.1971 1.12.1973 : 21 84
(Diizlercami) 1.12.1971 1.12.1973 18 84
1.12.1971 1.12.1973 11 71
Yiiksek zon 1.12.1971 ) 1.12.1973 26 53
(Hacipekar) 1.12.1971 1.12.1973 27 60

1.12.1971 1.12.1973 34 53
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Goriiliiyorki bilhassa alt zonda Kizilcam kékleri fidanmn toprak iis-

tii boyunun 4 - 6,5 misline varan bir gelisme yapmak zorunda kalmakta-
dir.

Fistikcam1 (Pinus pinea) Kizilcama benzer ekolojik isteklerle geng-
legsme biyolojisine sahiptir. Ancak bu tiirde zengin tohum yillar1 periyo-
diktir (3 -4 yilda bir, Mazon mintikasinda 7 - 8 vilda bir), Kizilcamda
oldugu gibi fidecikler yaz kurakhig1 etkisine maruzdur. Bu tiirde meyve
mahsulii esas tegkil ettigi icin faydalanma mintikalarinda serbest bir
tabii tohum dékiimii bahis konusu olmaz. Bir yvasindaki Fistikcami fi-
danlarinda kazik kokiin 1 m kadar gelisme yaptig1 tesbit edilmigtir.
Kserofil karakter bilhassa ibreler iizerindeki mum ortiisii, bu tiirde cok
belirgindir. Akdeniz iklim gartlarinin tali bir agag tiirii olan Servide de
gencglegme, diger tiirlere benzer bir biyoloji ile yaz kurakliginin biilyiik 61-
clide etkisi altindadir.

Sedirin ana tohum dékiimii Kasim - Aralik aylarinda clur. Tohum-
lar kis1 toprakat soguk ve 1slak bir ortamda gecirirler ve ilkbaharda kar
ortiisiiniin ¢ekilmesiyle birlikte (vaklagik olarak Mayis bagi) cimlene-
rek toprak yiiziine cikarlar. Sedir mintikalarimizda Ocak, Subat, Mart,
Nisan ve Mayista bir su fazlas: oldugu halde, Hazirandan Ekime kadar
277 mm lik bir su acig1 vardir. Yiiksek olmasina ragmen Akdeniz alani-
nin bu mintikalarinda da yazlar sicak ve kurak gecer. Haziran, Temmuz
ve Agustos aylarinda sadece 45 mm vagis tesbit edilmistir. Mayistan
Ekim ayina kadar gegen siire i¢inde kuraklik indisi 20 den azdir.

Bu olumsuz kosgullar yluziinden toprak yiiziine heniiz ¢itkmig olan kor-
pe Sedir fidecikleri kisa bir zaman sonra hemen yaz kurakliginin 61dii-
riicii etkisine maruz kalirlar. Zengin tohum yillarinin 3 -5 yil araliklar-
la meydana gelmesi, gencligin tekrar tegekkiil imkanlarini kisitlar.

Sedir icin belirtilen hususlar ayn yiisekliklerin agaci olan Abies cili-
cica i¢in de gecerlidir. Bu tiirde de sonbaharda kuru kalker topraklar
lizerne dokiilen tohumlar, ilkbaharda ve bilhassa vaz doneminde } arak-
hkla kargilagirlar ve bilylik zayiata ugrarlar.

Kizilcam, Sedir, Abies cilicica, Fistikcam: ve Servi megcereleri altin-
da zengin tohum yillarinda ilkbaharda meydana gelen yer yer cok sik
tabii gengliklerin kisa veya uzun bir siire sonra bazen tamamen kaybol-
masi, sik stk miisahade ettigimiz bir olaydir.

Akdeniz’e 6zgii boz renkte kirmizi ve kahverengine kadar degigen
«Pedokal topraklars kismen terra rosa niteligini gosteren cegitli derecede
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yikanmaya maruz kalmig kalker topraklar ve Tiirkiyejde Sedir yamjl§1-
nim iizerinde bulundugu Paleosen ve Eosen kalkerler{nm rfleyda.na get;-
digi tash kismen kayalik, sicak, siizek, hl{musca"fa,klr, sig fakat ya.rll 1
topraklar, kuraklik etkisini artirir ve zayiatin yiikselmesine neden olur-

lar (Sekil 10).

Akdeniz mintikalarinda organik artiklarin hizl ayrigmasi sonucux_l-
da yatan humusa nadiren raslanir. Buna karsihk hemen hemen genel. bir
tezahiir olarak rutubet azhgindan ileri gelen.2 - 3 yillik ayrigmamig ibre
ve yapraklarin olusturdugu bir «Moder» tipi goli Y.a}.{glPdlr. Bunlar ba-
zen oldukca kalin bir tabaka halinde toprak y1.1Azunu orterek. tohumun
mineral toprakla temasina engel olurlar ve tabii genglesmeyi gliglegti-

rirler.

Bazi1 mintikalarda, degrade orman alanlarinda topralf yabanla.smag-
na kadar varan diri ortii bilhassa 'maki ve diger A.kden.lz galllam, tabif
genclesmeyi olanaksiz hale getirebilir. Ana megceremp, bilhassa K1z1lga.1.n
sahalarinda, cogunlukla degrade ve harap hale ge.lmls o}ma§1, saf ve ti-
pik 191k agaci riteligindeki Kizilcam megcerelerinde bly0't1k. sorunlar
meydana getirir ve tedbir almayi gerektirir. Ancak sicak 1k11.m v<.3 ¥ne§-
cere kapalihgmnin ¢ogunlukia gevsek derecelerde olmasi r'lfec‘i.en"lyle ivi lge-
ligmig ve 1giklanmig tepelere sahip agaclar bol tohum iirtiniu ‘ya.p:.a,r ar,
dolayisiyla bilhassa Kizilgamda zengin tohum yillar siktir. .

2. Orman genglesmesinin genel isletme kosullars ve Akdeniz BOl-
gesi

Bélgede sartlarin zorlugu oraninda tabii genglestime igletmec}glep
cok daha fazla istekte bulunur. Bu gergek bir cok Akdeniz memleke' e-
rinde oldugu gibi Tiirkive’de de yeteri kadar anl?,gl}amarplgtlr ve geregl
icin de fazla bir caba gosterilmig degildir. Tiirkly.e de bir Ver‘ iki mii-
hendisin idaresinde 25-30 bin ha igletme iiniteleri ¢oktur. Dlger-tar?,fj
tan tabil genclestirmede biiyiik alanlarda dagimk bulu.nan. hwt 1§1¢:'11n1 /
zararsizca yiiriitebilmek igin yeteri sikhkta yol sebe.kesme 1.1?t1ya§ Wia \ 111'e
Nihayet tarihi gelismeler iklim gartlar: ve biiyiik msan. miidahale] le':ge-
yer yer haraplanmig ve dig etkilere karsi la,bil. hale gelmls bulunan ,
niz bélgesi ormanlarinin organik ve anorganik tehlikelerden korunmasi,
hayvan otlatmas:1 6zellikle keci otlatmasinin tamamen"kaldl‘rl.lmaS} viy?:
hi¢c olmazsa diizenlemesi tabil genclestirme acismdan 6nemli 1§1etm¢~ 9
gullarimin baginda yer alir.



F. SAATCIOGLU

IV. Sonuclarm ézeti

1. Sorunlar

Buraya kadar verdigim izahattan acikca anlagilmaktadir ki subtro-
pik Akdeniz bodlgelerinde ve ozellikle Tiirkiye'nin Akdeniz alanlarmda
*» genglestirmenin Silvikiiltiir bakimindan en biiylik ve 6nemli ekolojik so-
runy, 6n planda kuraklik, ilkbahar fakat bilhassa yaz kurakhigidir. Bu
kuraklik direkt olarak yagis ve kismen hava rutubeti noksanligi, endirekt
olarakta yiiksek transpirasyon ve evapotranspirasyondan ileri gelir.
Enorm kurak kogullara ragmen bdlgede yaygin agag tiirlerinin genclik
meydana getirebilmelerini su iic nedene baglamak isterim: 1 — Ilkba-
har ve esas itibariyle kig rutubeti, yiiksek zonda kar erimesinin meydana
getirdigi rutubet; 2 — Akdeniz agag tiirleri gencliklerinin Orta Avrupa
tiirlerine nazaran kurakhga cok fazla dayanma yetenegine sahip oluglanm;
3 — Toprak iistii organlarin baslangicta fazla gelismemesi, baz1 anatomik
ozellikler (Kserofil karakter), koklerin kisa zamanda kazik kok sistemi
ile rutubete erigebilecekleri toprak derinliklerine inebilmesi. Bu nitelik-
ler ve olanaklar yani «kig rutubetinden faydalanmas, «topraktan maksi-
mal su ¢ekme» ve «suyu idareli kullanma» biitiin Akdeniz orman for-
masyonlar: icin adeta degigmez prensipler olarak kabul edilebilir.

Akdeniz alaninin tabif genclesme bakimindan iki 6nemli sorunu,
edafik faktér olarak toorak riteliklerinde toplanir. Yukarda belirttigim
toprak nitelikleri bilhassa «Moders ortiisii, ¢cogu yerlerde tabii gencles-
meyi az veya ¢ok derecede engeller. Zira bu alanda yaygin tiirierin bag-
ta camlar olmak iizere hemen hepsi tercihen mineral toprakta cimlenen
tiirlerdir.

Biyotik faktér olarak diri ortii, bilhassa maki ve garik formasyo-
nuna giren bitkilerin yaygin oldugu alt zonlarda ve degrade Kizilcam

megcerelerinde 6rtiiniin sikligina ve niteliklerine gore biiyiik bir problem
teskil edebilir.

Nihayet dérdiinecii problem olarak mevecut tiirlerin basta Fistikgamu,
Kizilcam ve Servi olmak tizere tinik 1g1k agacl saf megcerelerinden olus-
masi ve cok kisith yayilisa sahip Abies cilicica diginda golge agaci tiir-
lerinin ve karigik ormanlarin bulunmayis1 kayda deger.

Akdeniz ormanlarinin entansif igletme kosullarina kavugturulmasi,
onemli bir igletme sorunudur. Ormanlarin biinyesi, tatmin edici olmiyan
kapalihk durumlar: bilhassa siper pozisyonuyla genclik arasindaki ilig-
kilerin diizenlenmesi zorunlugu ve tabif genclegtirmenin biinyesinde bulu-
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nan daha bir ¢ok nedenler ve bunlarin gerektird.igi tedbirler, iglgtme iini-
telerinin agir derece biiyiik olmamasini ve yeterl.kar.lar personelin bulun-v
masimm sart kilar. Bu nokta tabii genclegtirmenin igletme agismdan en
énemli birinci sorununu teskil eder.

Isletmelerin maksada uygun siklikta elverigli sanat ve iist yapllarla
miicehhez, yaz kig nakliyata elverigli sik bir yol gebekesine sahip olma-
lari, ikinei igletme sorunudur.

Hayvan otlatmasi ve bilhassa keci, Akdeniz biilgelerinin vAe bu arada
Tiirkiye ormanciligmmin tabii genclegtirme b?,klmmdjan. ?n Rl'anc'la. gelen
bir igletme sorunu olmakta devam etmektedir. Kegi Pllfndlg'l gibl daha
ziyade orman nesillerinin en biiyiikk diigmamdir. Ista’us’gkler:e g(?re Tiir-
kiye’de halen 20 milyona yakin kil ke¢i mevcuttur. Kte.t.;1"a¥ag1. gflr.en l}er
hﬁngi bir maktada tabii genclestirmenin basariya .gf)tur.ulmes.1 imkam
yoktur. Bu itibarla tabii genclegtirme alanlarlr,‘.?. kecinin gu.'mesmf: engel
olmak isteyen ormancilarla keci besliyen k(')'yh.ﬂer ve partizan kimseler
arasinda bilyiik ihtilaflar meydana gelmektedir.

2. Tedbirler

Subtropik Akdeniz rejyonlarmin kogullarm ve tabil genglegtirm&fnm
sorunlar: iizerine verdigim bilgiler, tahmin ederimki bu .sorunla.n cozii-
me ulagtirmak ve zorluklar1 yenmek bakimindan Akdeniz orma.nc1§mm
bagvurmak zorunda oldugu tedbirleri de acikliga kayusturacak rmahlyet-
tedir. Bununla beraber en 6nemli bir kac tedbir iizerinde durmay faydgl-; '
goriiyorum.

Onemle belirtmek yerinde olurki Subtropik bolgede .genglegtirmgye
iligkin her tiir tedbirde kuraklik etkilerinin hafifletilmesi ve her ves‘llcf
ile su konservasyonu saglayacak medotlara bag vurulmasi, ana pren31b1
tegkil etmelidir. Bilinmelidirki Akdeniz kogullar altinda If.er mescere ta-
bif genclestirmeye elverigli degildir. Bu itibarla megcere biinye kl{f‘\:ﬂ‘l‘l§u-
nun, tohum agaci mevcudunun, edafik ve biyotik kogullarin tabii geng-
lesmeyi miimkiin kilip kilmayacaginin bir tetkik. ve amtlma konusu
yapilmas gereklidir. Tiirkiye Kizilgam mescerelerinin bllha:ssa a.,}t zonda
yaklagik olarak yaridan fazlasinin en ileri tedbirlerie dahj tabii tohum
dokiimii ile tatmin edici Slciide genclegtirilmesi olanaklarindan ypksun
bir durumda bulunduklarini veya tabii genclestirmenin biiyiik .ve masraf-
i toprak operasyonlarina ihtiyag gosterdigini, burad.a bir misal Ql.alfak
belirtmek miimkiindiir. Ayrica giineyin ve batinin bir cok orman 1§l.et?
melerinde igletme kosullarida tabil genclesmeyi uygulamak icin elverigli
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ve tegvik edici mahiyette degildir. Bu gibi ormanlarda korumayi emni-
yet altina almak sartiyle geritler iizerinde traglama kesimleri yapmakta
ve bu kesimleri takiben en uygun fidan orijinleri ve metotlari kullanarak
sun’i genglestirmeye gitmekte zorunluk vardir. Bir cok yerierde tiiplii
fidan kullanilmas: gerekebilir. Kapaliligin bir an evvel tegekkiilii icin
tiirlere gore miimkiin oldugu kadar sik dikim gayam tavsiyedir. Meyilli
arazide gradoni veya banketler iizerinde dikim, zorunludur.

Sartlarin elverigli bulundugu vyerlerde tabii genglegtirme metodlar:-
na bag vurulmas: sgiiphesiz tercih edilir. Tabii genclestirmede genellikle
tiirlere gore zonlar halinde biiyiik saha siper pozisyonu veya biiyiik grup,
grup ve kiimeler halinde kiigiik saha siper pozisyonu uygulanmasi sayam
tavsiyedir. Ormanc: siper pozisyonunu devamh nezaret altinda bulundur-
mal ve o gekilde diizenlemelidir ki transpirasyon ve evaporasyon miim-
kiin oldugu kadar azalsmn, liizumlu hava durgunlugu saglansin, topraga
ulagacak yagis ve 151k miktar kisitlanmasimn, alani tohumlayacak kadar
tohum doékiimii gerceklestirilsin ve nihayet biitiin bu tedbirlerle ilgili ola-
rak tabii genclik agin sicakliktan, yanma ve kuruma tehlikesinden ko-
runsun. Tiirkiye’'nin cam ve bilhassa Kizilgam ormanlarinda biinye ku-
rulugunun geregi olarak tohum iiriinii yeterlidir, fakat toprak kosullarinin
islah1 ve tav halinin meydana getirilebilmesi i¢in ¢ogu zaman toprak ig-
lemesine veya yangin kiiltiiriine ihtiyag goriiliir. Akdeniz tipi Moder &r-
tisiiniin toprak iglemesiyle uzaklagtirilmas) ve madeni topragn yuze ci-
karilmasi, tabii genclegsmenin bagarisi icin adeta bir zaruret haline gel-
migtir. Bu durumda Akdeniz iklim ve orman gartlam altinda fazla bir
fonksiyonu bulunmayan hazirlama kesimlerinden sarfinazar edilebilir ve
bir¢ok . megcerelerde dogrudan tohumlama kesimine gegilebilir. Her tiirlii
kesimlerin, toprak iglemesinin veya yangin kiiltiiriiniin ilgili agac tiirii-
niin tohum dékiimiinden evvel sona erdirilmig olmas:i gerekir. Boylece
tohumun madeni toprak iizerine diigmesi saglanmig olur. Isik kesimleri-
nin ve bosaltmanin gengligin biyolojik bagimsizhiga kavugmasuyle birlikte
miimkiin oldugu kadar hizh viriitiilmesi gayan: tavsiyedir. Zira siper
pozisyonunda ana agaglarin altina isabet eden kisimlarda bilhassa yagis
azhig: ve kék miicadelesinin zararh oldugu miigaade edilir. Sonradan to-

humlama ve bazen kayda deger olciide tamamlamaiar:, ¢ogu zaman hesa- -

ba katmalidir.

Ust zonda, ekolojik ve biyotik gartlarin miisaade ettigi durumlarda
igletme sartlarinin kesimlerin teksifini zorunlu kildig1 yerlerde, bilhassa
kuzey ekspozisyonlarda yvashi megcerenin yan korumasimdan faydalana-
rak 30-40m geniglikte geritler iizerinde tabii genglegtirme metodu, yer
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iyi i : itleri topragimnin iglenmesi ve-
er iyi sonuclar vermektedir. Traglama geri eri t .
g’za yanm kiiltliriine tabi tutulmas), toprak {izerine bol n-uktg,rdav olgun
kozalak tagiyan dallarin serilmesi, bagariy1r artirir ve emniyeti saglar.

Tabii genclegtirme alanlarimin bagta kegi olmak {izere otlak hay\{a.P-
larindan, kus, fare, tavgan v.s. gibi zararh hayvanlardan korunm.agl.u;m
gereken tedbirlerin uygulanmasi, bagarinin 6nemli gartlarindan biridir.

Tabil genclegtirme igletmeciden yiiksek subjektif yetenek, izleme fik-
ri, devaml miidahale ve istikrarli bir caligma ortami ister. ‘Igletme gart-
larinin ve idari zihniyetin, bu hususlarn destekleyici mahiyette olmai;l
lazzimdir. Orman personelinin sik stk degistirilmesi, zaman zaman ve bii-
yiik Siciide bozulan calisma istikrari, tabii genclegtirme bagarisim ¢ok

olumsuz yonde etkiler.
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PROBLEMS OF FOREST REGENERATION IN THE
MEDITERRANEAN — SUBTROPICAL REGION

by Prof. Dr, Fikret SAATCIOGLU

I. Main featurcs of the mediterranean subtropical Region

1. Subtropical climates and their general characteristics

Geographers, in all their classifications of climate based on descrip-
tive, quantitative or genetic principles, agree that the Subtropical Region
is one of the largest climate zones in the world. This zone has its own
peculiar climatic regime. The climatic features of this belt are governed
by two main factors: 1. The overall high temperatures resulting from
the sun’s strong radiation, and 2. The fact that the belt is a seasonal
transition area between polar and tropical air masses.

Despite the common characteristics determined by plantary factors,
the climate over the whole subtropical zone is by no means the same. On
the contrary, climatic variations on this belt brought about, above all,
by the differing geographical locations, give rise to certain types of
climate which vary both in precipitation and in temperature. Always
remaining within the framework of the macro - climate scale, the various
types which can be distinguished on the land masses are as follows :

1. Continental subtropical: Very hot summers, very cold winters,
and precipitation usually less than 50 mm.

2. East coast monsoon subtropical: Cold or cool, dry winters, hot,
wet summers. ‘

3. West coast subtropical littoral, or more generally termed Medi-
terranean Temperate, wet winters and hot, dry summers.

The areas of distribution of these types of climate with their signifi-
cant differences in thermic character, amounts of rainfall and rain regi-
.mes, indicate varied ecological conditions, and, as a result, are covered
with different vegetation formations. Here I shall summarise the most
typical aspects of the general features of the Mediterranean climate which
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is our concern, and deal in particular with the problems of tree species

and forest renewal in the subtropical climatic areas of Turkey.

The main features of the Mediterranean climate included in the

‘complex types can be summarised in the following formula :

Very hot 4+ Low rainfall + Low pressure + Light winds

Cool + Rainy + High pressure + Strong winds

The line separating the climatic factors shows that there are two
separate phases in this climatic type. The Mediterranean climate is under
‘the direct influence of the south arid tropical climate in summer, and
'of the north humid temperate climate in winter, and its subtropicality
stems from this. The above formula gives no more than an average value
reflecting the Mediterranean regime and also expresses a macroclimatic
value. The region’s chief source of moisture is the Atlantic Ocean, and
‘barometric minima follow a west - to east path, which is why the wes-
tern half of the Mediterranean region is more temperate and rainy thqn
the eastern half; the further east, the greater the extremes of tempera—
ture, (hotter in summer, cooler in winter) and there is a general decreasg
in precipitation.

LIV

2. Area under Mediterranean climate in Turkey and its’ mam

features o

;. It is more difficult than appears to draw the boundaries of the

‘Mediterranean climatic areas in Turkey which, as a whole, has many

different climates. However, the difficulty can be overcome if the
fuestion is regarded in the light of the Mediterranean rainfall regime.
Turkey’s Mediterranean region is in its eastern half, Southern Anatolia
being the region of Asia Minor which best reflects Mediterranean ‘clima-
tic conditions, and 24,18'% of Turkey’s total forest area is in these re-
gions. The regime in Southeast Anatolia is similar to South Anatoha,
followed by the Aegean and Marmara Regions as secondary areas. (See
Jig. 1). In certain inland areas of the West and South, also in Istan“bu:l
@and Thrace, which come under Black Sea influences, there are sections
“which cannot be labelled as arid in the month of June, (mensual aridity
‘#dex > 15), and these sections are shown with dots over the striped
Wreas,

South Anatolia climatic region is composed of at least two elements

L which bring about separste and differing environments. The = Taurus



oy

FOREST REGENERATION IN THE MEDITERRANEAN 101

100 F. SAATCIOGLU

4 reproduction- (See Fig. 3). The Tauruses are rugged,. high mountains
. and display enclosed karst depressions. Therefore, the relief pres:ents great
| changes over short distances, and this produces many local climates.

slopes which face the Mediterranean Sea, together with the coastal

region stretching along the foothills, are known as the «Low belt» while
the heights of the Tauruses are termed the «High belt». The low belt }
which has a monotonous appearance, reaches an approximate avenage §
height of 1000 - 1100 m, above which the high belt, that is to say, the |
Mediterranean mountain belt, begins. Although cold air which in winter |
sometimes descends to the lower belt, particularly to the coastal strips,
may reduce diurnal temperatures to below zero Centigrade, and even }
cause frost, winter temperatures remain well above zero on all but these §
rare occasions. (Averages for January are 10.1°C Antalya, 9.3°C Adana,
11.9°C Iskenderun), and avarage readings vary between 5.10°C. Thus, »
the climate in the lower belt cannot be said to include a winter phase,
and this enables the vegetation period to continue during the winter)]
months. On the high belt, however, temperatures decrease and precipi-]
tation is greater. Because temperatures are low, most of the precipitation §
is in the form of snow, frost occurs, and on melting, the snow accumulates
in the soil. Although we are not in the Eastern Mediterranean region,
the classical winter conditions, or the winter conditions of the temperate |
zone prevail on the high belt. In the lower belt, the temperature rises |
rapidly during spring months, rains are slightly prolonged and thus pro-
vide, at least for a short time, the most productive period for plant life
and especially for our regeneration problem. But after a few weeks, rain §
ceases and temperatures rise, and the heat and aridity of summer beings
in all its severity, lasting four months. The short, sharp downpours in }
these months usually evaporate before they can be of any use to plant §
life. The high temperatures and extremely inadequate rainfall and air §
moisture (mean relative humidity from June to September is 59.5% in |
Antalya, 72.2'% in Mersin and 67.2 '% in Iskenderun,); these two factors
create summer drought and most unfavourable ombrothermic conditions.
(See Fig. 2. a and b). ’

The main pattern of climate in the Aegean, Marmara and Sou:thea,s?t

Regions resembles that of the regions described abqve. In summer, ari-
: ity prevails in regions truly dominated by thsa Medlterrapean, and t:,em-
| erature readings are very high in pla.cesf. D1ur~n.ul maximum readings
1 pray reach 35°C. In the north Marmara region, which partly comes under
the influence of the Black Sea, temperatures are not as h1gh. as
. the Aegean area. Consequently, in the Aegean and Marmara r.'ef.;lon?,
pirticularly on the high belts, summers.are not so hot and ar1d1t¥ is
less prolonged. Since these regions are 1nf1ue1'1c»ed. by the barox‘netrlca.l
. inima from the Mediterranean Sea, precipitation is more plentiful and
‘, h;,s a more even distribution. (See Fig. 4. a and b).

- II. Main tree species in the mediterranean climate areas of Turkgy
E M - .
" hive The high and low belts under Mediterranean regime possessing the

1 above climatic features are characterised by various tree species, which
] make up 56.73% of Turkey’s total forest area.

} m; " 1. Chief shrubs, bushes and tree species on the Low Belt.

In this zone, besides the following maquis and hygroupl-lyloqs maquis
athents: (Quercus coccifera, Xuercus ilex, Laurus n‘Obll‘.lS: le::‘.tus sp.,
iitus unedo, A. andrachne, Phillyrea media, Styrax offlcma:hs, .F.]rica
“li:ea, Myrtus sp. etc.,) and these small tree types. (Ceretonia siliqua,
‘ t':‘iva terabinthus, liquidamber orientalis, Olea europaea, Acc?r semmrf
3 Virgns, A. monspessulanum, and certain juniper species.), ma,.mly Pinus
f bratia Tenore, followed by Pinus pinea, Cupressus sempervirens, a.31d
‘, Quercus libani, Q. valonia, Q. cerris are all widespread. The tree fspecles
, mibat typical and widespread in the Mediterranean climate regime on
1 %"‘Aegean Islands, the south section of Turkey’s Marmara Region a:nd
' Southeast Anatolia, is Pinus brutia. It is the most typical representative
. of the east Mediterranean conditions, since it is found on all tvpes of
u“a.nd geological origins, which stands extreme heat and aridity,' thrives
F at amazingly high altitudes, and develops wherever tree growth is at all
. possible, except in continental climates. In fact, the limits of Pinus brutia
. 8istribution and those of Turkey’s Mediterranean climate zones corres-
 Bbnd closely. (See Fig. 5). Next to Pinus brutia, there are 40 thousand
 MWtares of Pinus pinea forest area in the Mediterranean climate area of

In the summer season on the high belt, these conditions prevail two
months later, and as the temperature rises, winter snow begins to melt. ]
When spring rains are added to this, the soil reaches saturation, and, 3
because the temperature rise does not occur until later, evaporation is]
§1ower. In Turkey’s Mediterranean mountain regions, from June to Sep-
tember, the relative humidity is generally less than it is in areas near |
the sea, and this produces an adverse effect. On the whole, despite the |
shortness of the vegetation period in summer, high belt conditions are j
more favourable than those on the lower belt, to our problem of forest }
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the Aegean region and also a small zone of cypress in South Anatolia. |

(See Fig. 6).

2. Chief tree species on High Belt.

On the high belt of the Mediterranean climate region of South Ana- :
tolia, between altitudes of 1,000 - 2,000 m, Cedrus libani, both pure and |
mixed with juniper species are widespread. As mentioned above, these |

regions enjoy hot, dry summers and winters with snow. But temperature
extremes on the outer mountain slopes are moderate. Diminished winter
extremes and coastal marginal mountain climate is typical for cedar
distribution. The geological formation is limestone (crystallipe - massif -
soft limestone). On steep escarpments karst phenomena are prevalent.

Abies cilicica is widespread at the centre of South Anatolia, on the

east Tauruses and on the south seaward slopes of the anti - Taurus ran- |
ges (moderate winter, marginal mountain climate) in small pure stands

or mixed with juniper, cedar and Corsican pine, usually at 1,200 - 2,000 m
on dry limestone soils and karst sites. This species, resistant to the arid
climate of the Mediterranean regime, rather than the North Anatolia
moisture - loving firs (Abies normanniana, A. bornmiilleriana), corres-
ponds to the Abies cephalonica in Greece and the Abies pinsapo in Spain
in the western Mediterranean sections.

In the Marmara secondary type Mediterranean climate, summers
which are dry and cool in high places (800-1,600 m) and on northern
slopes a 5,000 hectare stand of Abies equi - trojani is worthy of mention.
This fast - growing species, (50 - 60 cm diameter and 25-30 m height

at 70 - 80 years of age,) occurs in stands mixed with Pinus nigra and
beech. (See Fig. 7.).

Pinus nigra Arnold var. widespread in the Tauruses, in the Thrace,
in-north, northwest, west and central Anatolia, and which is not encoun-
tered only in the Black Sea Regions under maritime climate, is not con+
sidered to be a species typical of the Mediterranean climate regime.

OI. Conditions for regeneration in mediterranean climate regime
and in particular in mediterranean climate areas in Turkey

To make the best approach to this question and to assess it in terms
of Mediterranean climatic conditions, I think it useful to mention briefly
the general ecological and management conditions of forest regeneration.
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1. General ecology of forest regeneration in the Mediterranecan
Region.

In his well - known book, Vanselow, has de.alt in d'eta.il. with the .ge-
neral ecological conditions of natural regeneratlon.. It is ne 1;1.1e1;)'l ;;osla:ble
nor profitable to go into all these factors here. AS.IS know(;lvn, 111n .ap st;:;
where the soil is suited to fostering na,tu.ral 0ff§pr1ng, and w g?et  stend

roduces sufficient seed - release, plentiful rainfall, evenly distri .u ,
: high air moisture content is required to enable the seed ;co gemlzn::i
the shoot to emerge, take hold and develop. These are the ?lremoiessful
ditions neceassary to establish natural renawa%. In one worf " sucn o
regeneration depends on moisture. Ne.xt to this come ';lhe :eque r:{ure
seed - year, suitable temperature and light. As a rule, where Tlel:mpet ire
are favourable, seed - years are also frequen‘t a\-nd generous. e;z o}f’ o+
her with adequate water capacity of the goﬂ, L e. loose., deep soil wgr lan
are well - decayed, with an ability to retain winter momsture,. prog e .d
the conditions for good growing sites for natural reproduction. rou?n:
water usually plays a secondary role in natural renewal.

For successful natural renewall, that is to §ay, at one a:nd' the sg.lrln;
time to produce an adequately dense, good quality rem'awa,l., it ?s«not j -
the amount, but also the timing of the rainfall which is 1m1.)orba.nt.‘ d
Germination and natural offspring are dependent mostly on .sprmg and
summer rains. The second essential of the water fac'tor, the air mo.isture
is concerned more indirectly. As is known, high moisture content .m the
air plavs a helphul role in lessening loss of ?vater th.rough transp;t;.t;;x;
and evaporation, especially in dry periods; in fact, it can m:ake v
difference between survival and death of the natural offspring. Cons&-
quently, the relation of evapotranspiration in the water - balance is vt:z
important on any site. Edaphically, besides an adeqyate watf:r con
of the soil, it is neceassary for the falling seeds to find a suitable ger-
mination bed. Also, all kinds of wild flora (weeds or shrubs) can make
germination and sprouting more difficult. A mild humus coni.:ex.1t, and
an intimate mixture of minerals and soil are required for obtaining the
proper soil consistency for natural renewal.

A mature stand has an important function to fulfill by producing
an adequate seed supply, and as a shelter which modifies e'xtremes t(;f
temperature by protecting the young from frost, heat and wind effeg )
and by increasing air moisture. But the older stand can calfs? damage
to the offspring by impairing light and offering root - competition. Thus,
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the forest manager must regulate properl

y the matter of shelter., Lastly,
in forests where tolerant species (such as fir and beech) are numerous,

there is known to be a better chance of natural renewal.

If we assess the general ecological conditions of natural regeneration
in the light of Mediterranean tree species and soil conditions, the follo-
wing fact emerges: In sites under Mediterranean climate regime, natural
reproduction faces most unfavourable conditions and meets with many
difficulties. The situation is completely opposed to the conditions neces-
sary for seed germination sprouting and growth, since rainfall is nor-
mally in winter, instead of spring and summer, the temperature rises
suddenly in summer without a transitional phase, water is deficient or
absent, as a result of low rainfall, and the rate of transpiration and
evaporation is high. In a word, the pattern of climate is quite the reverse
of what natural reproduction requires. This pattern emphasises the im-
portance of the minimum moisture factor at the right time, since in the
Mediterranean region, temperature and light are usually in excess of
requirements, and may have deleterious

effects through increasing
transpiration and evaporation rather than holding it to the minimum.

A study of these conditions and of the widespread species of tree
on Mediterranean sites from the point of view of seed - release and rene-
wal biology would, in my opinion, provide a better approach to the prob-
lem. In this regard, I think it useful to dwell briefly on Pinus brutia,
as a typical example of Mediterranean sites in Turkey. Seed - release
in this species usually begins in June, increases in the second half of

August, reaching a maximum between August and September in the high
belt, and between September and Octob

er on the low belt, continuing in
diminishing quantities until February. Seed - release and sprouting rates
for 1971 - 3 in both belts are shown below :

LOW BELT HIGH BELT
% %
Seed Release Sprouting Seed Release Sprouting
June-July 12.5 6.9 205 235
August-October 70.0 3.5 725 16.1
November-December 17,5 5.5 7.5 45
January-May 0 84.1 0 55.8

[
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The maximal release occurs in Augus'; to Oc:;bgiriiex;(ll a;f I:ummflmrzl:
U thi as a second or even ,

yﬂt.l o 1::::-?&%21?)’02:: between November and December, a:nd
latl\(ely ine d July. As opposed to this, germination and sprou‘tmg
betwee'n Jun? a‘na.nd to.a less;e;' extent, in autumn and other perlod;s.
oeeur - sprm%m s are the shoots from the August-Octo-ber and partm? v
Mgntlmal spr]()):cerfber seed - release, since Pinus bru'ga seeds, dfespllte
N?V?mber '.nters do not germinate immediately, but lle. dormant mhf: ;
m}ld o W;n a,t; the surface in spring. Spring sprout.mg on the h%gh
SO arto t%che end of March and the beginning of April, reaches a }g
b ?tal'ts z'i** Ma; é.nd ceases in the middle of August. In both belts,
mmum (;;tingyta.kes place within three months (1_&pr11, May and June
“Prmg SP}I; April and M_ay). The offspring produced in these main sp;‘ou-
and’ "Marc ,‘s r-)rofit from the spring rainfall in both belts, bl%-‘t soon face
e vere sun mer aridity and_water deficiency, particularly in the lowe;
ot (See S1:‘1,ims 8) and suffer great losses depending on the s‘ta.ge o
behf, (Seelo rie.nt The minimal number of shoots which emergg in June-
21511' g: ‘I’leavg no éilance of survival at all. According t? our i'?earcgil :1;:
thif(li1 of the shoots to appear a,bc.)ve groul?d in the h;g(flhalﬁl t;d:'zd ‘yem
the first year, while the dessication rate in the secon :

. . is
together is about 10%. In dry years (like 1972), the mortality ratg .
much higher.

The young shoots emerging in these Mediterranean co.nciit?nsemTu::
send out ‘roots in search of water within the s.hort%t pf)s§1:e§1. I11ms 'frdm
stem - height and root - lenght in 2 year - old Pinus brutla: S L ing 9
seeds planted in December 1971 on the natural regeneration sites are gl
ven as follows :

Date of measurement Height Root lenght

Trial site Seeding date - o

Low belt 1.12.1971 1.12.1973 2:; z:
(Diizlergami) » : 11 -

High belt » : Z: 21(3)
(Hacibekar) >

. 34 853
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In can bee seen that the Pinus brutia seedling, especially on the low
belt, must achieve a root - lenght of from 4 -6.5 times the height of its
stem,

Pinus pinea has ecological requirements and a reproduction biology
similar to that of Pinus brutia. However, the seed year of this species is
periodical, (once in 3- 4 years, and in Mazon regions, once in 7 - 8 years)
and the seedlings are subject to summer dryness just as Pinus brutia. In
this species, since the fruit crop is the important thing, there is no ques-
tion of a free natural seed - release on sites where it is harvested. 1 year-
old Pinus pinea seedlings have been known to develop a tap - root mea-
suring 1 meter in lenght. The Xerophylous character, the wax covering,
especially in conifers, is very obvious in this species. Reproduction in
cypress, a secondary species in Mediterranean climatic conditions has a

similar biology to other species and to a great extent suffers the effects
of summer aridity.

The main seed - release of cedar takes place in November - Decem-
ber. The seeds spend the winter in a cold, wet environment, and when in
spring the snow - cover melts, (approximately the beginning of May) they
germinate and appear above ground. In our cedar regions, although there
is a water surplus in January, February, March, April and May, there is
a deficiency of 277 mm from June to October. Although high, the summer
of the Mediterranean areas in these regions are hot and dry. Only 45
mm of rain is recorded in J une, July and August. The aridity index from
May to October is less than 20 (See Fig. 9). The young cedar shoots just
emerging from the soil are, in the face of these adverse conditions, soon
exposed to the deadly effects of the summer aridity. The fact that good

seed - years occur only once in 3 - 5 years, gives little chance of renewing
the offspring.

What has been said about cedar is also valid for Abies cilicica,
which is a species of the same altitude. In this species too, seeds falling

in Autumn on the dry limestone soil face' the aridity of spring and sum-
mer and suffer great losses.

We have often had occasion to observe that the dense natural spring
time renewal resulting from good seed - years in Pinus brutia, cedar, Abies

cilicica, Pinus pinea and cvpress stands, sooner or later, are completely
wiped out,

The grey red or brown pedocal soils typical of Mediterranean areas
which present partial terra rosa features, the limestone soils which have
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been leached in varying degrees, and the sbeny, boulderl-l.stilrelmevs;a:‘x’::

allow though deeply - creviced soils poor m. humus, whic ve deve:
Shdled n Paleccene and Eocene limestone and in Turkey are cove w1
l?c;ar 0increase the effects of dryness and are responsible for augmeting
cedar,

lcsses. (See. Fig. 10).,

Humus is rarely present, because organic remains decai rjé);:llgs:il

Mediterranean regions. But a widespread Moder - type cowi'{e ,f Oisturei

1d needles and leaves, undecayed beca.}lse of %a.c of m ire,

o e 2s itself. These are often found in fairly thick layers. which

o !t)llizszltl)il and n.revent the seed from coming into contact with the
rcr?i‘r’g;'al soil and make reproduction even more difficult.

In certain regions on degraded forest sites, the veget‘.atienh c(;nglné
i i has impoverishe
i ; d other Mediterranean shrubs, .
D ot e ante i dered impossible. Thie
i tural renewal is render
goil to such an extent that na enev ‘ Dl anii
i in Pi tia sites, have been so deg ;
in stands, especially in Pinus bru es, ha : an
rntl:xllrfEd that in pure, typical light - demanding Pinus brutlla st?nis’};);::
art d measure must be taken to solve them. we-
problems have arisen an e Senatey
i i i ‘ d most of the stands ha 7
ver, since the climate is hot an . .
the press have well - lit, well-developed crowns an@ produce .plentlfu,l seed
and‘good seed - years are frequent, especially in Pinus brutia. e

2. General conditions for forest renewal and the Mediterranean
Region.

The difficulties of natural regeneration in these regll()):S n;eal:s gﬁx::.;.
demands upon the forest mana,g*e(xl-:tThis fact hzf.m 1‘1:;: egetl : ’;1“ oy there
in Turkey, along with other Mediterranean c P . e ﬂ’le' ere

re many instances of 25 - 30 thousand hectares o o?'es u

2a;emen{ of one or two forest enginebeirs. Aﬁzrglieze rol:s atogrk;e:,th:;e;’gs::;

uate network of roads to enable sca ter T

:2 ttfl;d%e areas of renewal sites with the minimum of damaile‘; Il.laa.stly,
historical development, conditions of climate and large - sgered umanthem
instrusion have ruined Mediterranean forest lands and rent e pm‘
unstable in the face of external influences. Forest manag(le:lnex; st B
tect them from organic and non - organic da.ngexjs, particular Sr ot
mal grazing, especially goats, which, if not en"elrely kept out, ‘
least be controlfed, if natural renewal is to be given a chance.

T E A D -:
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IV. Results

1. Problems

It is obvious from what has been said so far, that in subtropical
Mediterranean regions and especially Mediterranean sites in Turkey,
regeneration’s biggest and most important ecological problem from the
sylvicultural point of view is primarily the question of aridity, in spring
but especially in summer. This aridity is directly brought about by the
shortage of rainfall and air moisture, and indirectly by the high rate of
transpiration and evaporation. I suggest that the existence of young of
widespread tree species despite the enormously arid condition of the re-
gion, can be attributed to these three reasons: 1. The spring and mainly
winter moisture, the moisture from the melting snow of the high belt;
2. The greater resistance to drought that young Mediterranean species
possess as compared with species in Central Europe; 3. The fact that
surface soil organs do not develop much at first, certain anatomical
features (Xerophylous character) and that the root system rapidly de-
velops a tap - root which can penetrate the soil deeply enough to reach
moisture. These features, that is to say, «utilisation of winter moisturey,
«maximum uptake of water from the soils and «frugal use of waters are

without doubt the unchanging principles of all Mediterranean forest for-
mations.

Two important problems concerning natural reproduction on Medi-
terranean sites centre upon soil characteristies as an edaphic factor. As
mentioned above, the «Moder» cover more or less prevents natural rene-
wal in many places, because nearly all the species common in this region,
especially pines, prefer to germinate in mineral soils.

Biotically, the vegetation cover presents a serious problem, particu-
larly plants common on maquis and garique formations which are wides-
pread on the low belt, and also the density of the cover, espically in deg-
raded Pinus brutia stands.

The fourth and final problem is that tree species, particularly Pinus
pinea and Pinus brutia and cypress, occur in typical light - demanding,
pure stands and that, apart from Abies cilicica, which is limited to small
areas, there are no tolerant species or mixed stands.

It is of importance to provide the Mediterranean forests with condi-
tions for intensive management. The structure of the forests, their un-
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i of density, especially as regards the regulation of
:;US::LZ:X :)i: irtf:sing sheltex}', - trees to juveniles, a.:nd many other prob-
: rising from the structure of natural regeneration and th-e.mea,sures
ot o] 1d be taken all make it essential that managment units sh.ould
e e toc large, and that adequate numbers of staff should be provided.
l’i‘(ljfisbep:i(x)::: isrfhe’: first of the important questions as regards the manage-
al. .
mentTﬁi; ml quf:si‘:)n is that of providing a network of roa.mds which,
winter and summer, will facilitate transport, and also gqulpment to

assist management to carry out its tasks.

Livestock grazing, particularly goa,‘Fs, continues t:o be a foi;iino;tl
roblem for natural regeneration in Mediterranean regions, es.pe(;r 317m
’Il)‘urkey. It is well - known that the goat is the greastest enemy o1 yot 2%
generations of the forest .Statistics show tha!: there are still atf :izcess
million goats in Turkey. No natural regt.eneratmn has a ch.a'x:cse :ween ous
where goats are admitted. This gives rise to great con:.fhc ouween the

forester wishing to keep goats out of natural renewal sites an

peasant who breeds them.

2. Precautions.

I think the information which I have presented about c$dit1$§u2
subtropical Mediterranean regions and th.e problems of natuxt') :ﬁg Medp
tion suggests of itself the precaution yvlych .must be taken hy o e
terranean forester to overcome his d1ff1cult.1es. Howeve'r, there X
or two important measures which I should like to mention.

It must be emphasised that any remedial .WOI‘k concernmgfrer;;v;rrl
in subtropical regions must use means to alleviate the effects bo; r:d ﬂ;a,{
and to conserve water, as a basic principle. It'mus1.; be remem 1 re e
not every stand under Mediterranean climate is su~1te.>d tc') naturad. pVer
duction. Therefore it is essential to carry out investigations to 1s:0rees
whether or not the constitution of the stand, the presence of seed - ene:
the edaphic and biotic conditions will lend themselv.a to natm.'al ';egke _
ration. For example, nearly half of the Pinus brut1fa, sta.nds'm w ng'é
especially on the low belt, despite the most modern mterventlo‘;, a; oo
in a state to achieve satisfactory renewal through na:tural seed - re! Also’
and show the need for large - scale soil operations, which are costly. o ns,
in many forest preserves in the south and east, mana, gement condxttci)n .
for natural renewal are unfavourable and discouraging. He.re, cle?,rcu see;
in strips is carried out, followed by artificial regenerfa.tlon- u:::xbgw pivet
lings of the most suitable origins. In many places, seedlings in ma)
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have to be used. In order to secure coverage as soon as possible, planting
as close as the species admits is to be recommended. Gradoni or terracing
is essential on sloping sites.

Natural renewal methods are preferable wherever possible. In these
cases, depending on the species, wide - area shelterwood in zones, or small
area shelterwood in large groups, groups or clusters is to be recommen-
ded. The forester must constantly supervise the shelterwood operations,
and arrange it so that evaporation and transpiration are minimised, that
air movement is reduced, that neither light nor precipitation is hindered,
that a sufficient quantity of seed is provided to restock the site, and
lastly, that the natural young ones are protected from extremes of tem-
perature, buring or desiccation.

In Turkey’s pine and especially Pinus brutia forests, the structure
is such that seed supply is sufficient, but to make the ground conditions
and consistency suitable for natural renewal, usually the soil must be
prepared. It is essential to remove Moder cover and bring the mineral
soil to the surface. Preparatory cutting does not fulfill any useful func-
tion in Mediterranean conditions and can be left aside, going straight
ahead with seeding cutting on many stands. Whichever cutting method
is used, all soil preparation and burning over must be completed before
the seed - release of the species, thus enabling the seed to fail onto the
mineral soil. Thinnings and removals should be carried out as rapidly
as possible, as soon as juveniles have attained biological independence,
because in the area under the main nurses, rainfall is inadequate and
there is too much root competition. Following this, seeding and a con-
siderable amount of supplementing must be taken into consideration.

On the high belt, where ecological and biotic conditions permit, in
localities where management conditions makes it essential to carry out
concentrated cuttings, especially on northern aspects, by using the lateral
protection of a mature stand, natural renewal methods on 30 - 60 m wide
strips often give good results. Success is increased and safeguarded by
preparing the soil or burning over the clearcut strips and then covering
the ground with plentiful cone - bearing branches.

One of the important remedies to apply for successful natural re-
generation is to protect the site from grazing livestock, especially goats,
and from other animal pests, such as birds, rodents and rabbits.

Natural regeneration requires from the forest manager, a high degree
of personal skill, dogged persistence, constant attention and unflagging
effort. Conditions of management and the policy of the administration
must back him up. Frequent changes of staff, lack of continuity in pro-
cedure have greatly deleterious effects on success in natural forest re-
generation.

ZUSAMMENFASSUNG
PROBLEME DER WALDVERJUNGUN IN MEDITERANEN
UND IN SUBTROPISCHEN GEBIETEN

3 n;f Mit dem vorliegenden Referat wurde die allgemeinen Charakteris-
; uken des Mittelmeerklimas mit seinen typischen Eigentiimlichkeiten er-
» rt und dann auf die Baumarten und Waldverjiingungsprobleme der
- gubtropischen Gebiete der Tiirkei eingegangen.

Das subtropische Mittelmeerklime liegt im Sommer unter dem die-
“Fekten Einfluss des siidlichen, trockenen und tropischen, im Winter un-
‘ter dem des nordlichen feuchten und missig warmen Klimas, worauf sejn
eé’ubtroplscher Charakter zuriickzufiihren ist. Eine zweckentsprechende
Abgrenzung der Mittelmeergebiete der Tiirkei kann nur dann durch
Xefuhrt werden, wenn das Problem vom Standpunkt der Nlederschlagsvgr-
fellung betrachtet wird. In Kleinasien werden die Klimaverhéltnisse des

Mittelmeeres am besten im Siidanatolien wiedergespiegelt, wo also 24,18

der Gesamtwaldfliche des Landes verbreitet ist. Die Verhiltnisse in
Z’& danatolien, im dgiischen Gebiet und im Marmaragebiet sind den siid-
lichen dhnlich (Abb. 1).

" Das siidanatolische Subtropengebiet besteht mindestens aus zwei
‘Einheiten, die getrennte und unterschiedliche Lebensriume bilden, Die
untere Zone, die einen monotonen Charakter hat, reicht bis zu den Hohen
'etwa von 1000 - 1100 m ii.d.M. und von dieser Hohe aufwirts beginnt die
obere Zone, d. h. Gebirgszone des Mittelmeergebietes. In der unteren Zone
kann aus klimatischen Griinden eine eigentliche Winterperiode nicht
- zustand kommen, was eine gewissen dauer der Vegetationsvorginge auch
in den Wintermonaten erméglicht. In der oberen Zone dagegen erfolgt
eine Temperaturabnahme, wihrend die Niederschlige ansteigen. Trotz
der Angehorigkeit des Gebietes zum Ostmittelmeer gelten in der oberen
'Zone eigentlich die Winterverhiltnisse der gmissigten Zone. Bei der
‘untren Zone in den Friihlingsmonaten steigt die Temperatur rasch an
und reichliche Niederschlige fallen, so dass fiir das Pflanzenleben und
die Waldverjiingung im Frithjahr eine kurze aber sehr giinstige
Periode entsteht. Nach einigen Wochen aber héren die Niederschlige

™
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auf, wihrend die Temperatur ansteigt und infolgedessen eine warme und {

trockene Periode, die in einer starken Form ungefihr vier Monate dauert,
beginnt. In dieser Zone der subtropischen Gebiete herrschen eine aus-
gesprochen starke Sommerdiirre und ungiinstige ombrothermischen

Verhiltnisse (Abb. 2 a. b). In der oberen Zone dagegen erfahren die mehr |

oder weniger gleichen Verhiltnisse der Sommerperiode etwa zwei Monate
Verspihtung. Trotz der kurzen Vegetationsperiode in den montanen
Regionen konnen die Verhiltnisse beziiglich der Waldverjiingung im
Vergleich zur unteren Zone als bedeutend besser angesehen werden (Abb.
3). Die anderen Mediterran - Subtropischen Gebiete der Tiirkei nimlich
dgiisches Gebiet, Marmaragebiet und Siid - ostanatolisches Gebiet weisen

im allgemeinen klimatisch #hnliche Verhiltnisse auf, wie die siidlichen. f

Agaiische und Marmaragebiete liegen im Winter unter dem - Einfluss

sdmtlicher Luftdruckminima vom Mittelmeer. Daher haben sie reichli-

chere Niederschlige mit mehr regelmissige Verteilung (Abb. 4a, b).

In der unteren Zone sind ausser der Macchienelemente hauptsich- |

lich Wilder von Hartkiefer, Pinie, Zypresse und Eichenarten verbreitet.

Von den fremdlindischen Baumarten werden Eukalypthus - Arten, Pinus |

pinaster, Pinus radiata und Acacia cyanophylla mit Erfolg kiinstlich an-
gebaut. Die Hartkiefer ist die charakteristische Baumart des Ostmit-
telmeergebietes. Thr Areal betrégt in der Tiirkei etwa 3 Mill. ha. Est ist
sehr interessant, dass eine grosse Anpassung der Grenzen des Mittelmeer-
gebietes der Tiirkei mit dem des Areals der Hartkiefer festgestellt wer-
den kann (Abb. 5). Nach der Hartkiefer sind die wichtigsten Charakter-
baumarten des Mittelmeergebietes die Pinie (etwa 40 000 ha) und die
Zyprsse, die mehr auf kleinen Waldflichen vorkommen (Abb. 6). In
den oberen Zonen der Mittelmeerregion in Siid - Anatolien zwischen etwa
1000 und 2000 Metern ii. d. M. ist die Zeder (Cedrus libani) in reinen
Bestiinden oder meist mit Wacholder - Arten gemischt verbreitet. Die
Tanne (Abies cilicica) ist im allgemeinen auf den siidlichen Hingen (im
Winter ausgeglichenes Randgebirgsklima) des mittleren, éstlichen Tau-
rusgebirge in kleinen, reinen oder mit Zeder, Wacholder sowie der Sch-
warzkiefer gemischten Bestinden auf meist trockenen zum Teil verkarste-
ten Kalkboden in Hohen von zwischen etwa 1200 - 2000 Metern verbreitet,

Auf den im Sommer trockenen aber kiihlen oberen Lagen (800 - 1600 m)

und Nord - Hingen des Marmara - Untertyps von Mittelmeerklima kommt
noch Abies equi - trojani vor, die in der Tirkei nur etwa 5000 ha Wald-
fliche hat (Abb. 7 ). Die Schwarzkiefer, die im Taurus, Thrakien, Nord-

Nordwest-, West - und Mittelanatolien eine grosse Verbreitung hat, ist
fiirr das Mittelmeergebiet nicht charakteristisch.
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Es sind iiberall dort, wo ein die Verjiingux‘lg aufna.a.hg:(f;hlger eBodenll "

ben ist und reichlicher Samenabfall stattfmdét, die mgfung o
gfegeKeimung der Samen, fiir das Auflaufen sowie daf; . Fussfassea de
-y sineung erfiillt. Die natiirliche Verjiingung beno.tlgt entsp.rechen-
VeI‘Jm-lf;n richlag und hohe Luftfeuchtigkeit. Es ist nicht nur die Men-
g NlN'Zderschlages sondern die Zeit, in der die Niederschlige .fa.llen, S0
g i Lun svorgang’ und der Anwuchs sind wesentlich wohl in erster
ﬁ:iz{e:unfl Ffiihjahrs— und Sommerniederschlige angewiesen.

Wenn die allgemeinen &kologischen I%edix.lgun,'gen d.er f;,tu;'hecs;x:
Verjii mit Beriicksichtigung der Verhiltnisse im Mittelmeerg
erJungung; erden, kann gleich die Tatsache festgestellt werdeg, d?,ss
al’lsge“tr,?rfi(iechg VerJ”i'mgung im Mittelmeerklimagebiet sehr ungiinstige
dBl:dix;agllllnrgen und grosse Schwierikgeiten zu meistern hat.

Der maximale Samenabfall bei der Haﬁefg:tfﬁgf:hﬁethh:xt:
ten August bis Oktober (Ende Sommer un e;v rtén ach dem ¥ sogéu.
abfall kommen mit verhidltnissméssig niedrigen We 8 soger

i i Xi i Perioden November- Dezember un v
?nl' d\;‘;:"tels)izaia{){;ir?nfr?g lﬁnge:ilas Auflaufen erfolgen dagegen in. der Regel
i; 1Friih.jahr und mit einem geringen Anteil auch im HerbSF;ctDll; ;?;:;;;
aus dem Hauptauflauf kénnen in den b'ei.den Zonen des Mi Z;t besondei’-;
tes den Friihjahrsregen ausniitzen, wo sie a'ber nach ku:‘izer.t o e
in der unteren Zone der Sommertrockenheit unq dem harfr;; twmklungszu-_
Wasserdefizit (Abb. 8) ausgesetzt weljden uPd je nac e
stand grosse Verluste erlitter;iuli‘fr‘ner 1s(‘§l eess &?ﬁ{;ﬁl:::ge;étes e
gen Pflanzen unter den Verhd nissen o O e ihom, Zwel

it ihren langen Wurzeln im Boden die Eeuchtlg ei Z - e

?;lltrlige Hartl%iefernpflanzen entwickeln eine Wurzellau..hgti1 ;(;1!11 1{40 . 5135
Fache der Sprosslinge. Die Pinie und Z)fpres?e hapenda.mucHankiefer. ot
e e o en oneren, Zone erfolgt dor Semenubfall in den

mart Zeder in der oberen Zone St S8 ” » ] :

:::nftti November und Dezember. Die Sf).men vgrbnng;nh ::; c\:f:::::; .
im kalten und nassen Boden, um im Frithjahr nach dgr C| e it
(etwa Anfang Mai) zu keimen und aufzulaufen. Ip dleseilz o nére
der Sommer mit einer Niederschlagsmenge v.on 45 mm tr(z1 e . Vom
Lage der montanen Regionen mehr oder v?enxger wa.rm v:rmrt e wniger
Mai bis Oktober weist der Trockenheitsindex einen eind o eden
als 20 (Abb. 9). Wegen diesen ungiinstigert Verhaltmsse;lr:n S ntodeis
keimlinge #hnlich wie bei den obez.x erwihnten Ba»umfiir o dor
Zone der meist tédlichen Trockenheit ausgesetzt Was

Or, Fak, Dergisi A - 8
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gefiihrt wurde, gilt auch fiir Abies cilicica, die in den gleichen Héhenla-
gen zu Hause ist.

Es ist fiir das Gebiet typisch, dass fast iiberall als Folge des Wasser-
mangels ein Modertyp aus 2-3 jihrigem unzersetztem Streu gebildet

wird, der die Entstehung der natiirlichen Verjiingung erheblich ersch-

wert. Die Béden sind meist steinig zum Teil grobsteinig, warm, humusarm
und flachgriindig, aber kliiftig (Abb. 10).

Die intensive forstliche Behandlung und der Schutz der Wilder ge-
gen anorganische» und organischen Gefahren insbesondere die Abschaf-
fung der Ziegenweide, sind die wichtigsten und massgebenden wirtschaft
lichen Voraussetzungen der natiirlichen Verjiingung im Mittelmeergebiet.

Die Eigenschaften der Anpassung, die die Ausnutzung der Winter-
feuchtigkeit, die maximale Wasserentzug aus dem Boden und sehr spar-
same Verbrauch des Wassers ermoglichen, konnen als Grundprinzipien
des Lebens der mediterranen Waldformationen betrachtet werden. Die
Bestrebung einer intensiven Bewirtschaftung der mediterranen Wilder
ist von grosser Bedeutung. Die Wirtschaftseinheiten diirfen nicht iiber-
missig gross sein und den Forstbetrieben muss ausreichendes Personal
zur Verfiigung gestellt werden. Zu den wirtschaftlichen Bedingungen und
Problemen ist auch zu rechnen, dass durch Weidevieh, durch hohe Zie-
genweide die natiirliche Verjiingung wesentlich erschwert oder in Frage
gestellt werden kann. Die Ziegenweide ist in der tiirkischen Forstwirt-
schaft ein grosses Problem, das immer noch iiberall im Vordergrund
steht. - '

Als Massrahmen muss ich ausdriicklich hervorheben, dass bei allen
Verjiingungsmethoden im subtropischen Gebiet die Einfliisse der Diir-
re moglichst herabgesetzt und bei jeder Gelegenheit die Wasserkonser-
vation angestrebt wird. Das sind die wichtigsten Hauptprinzipien bei
allen Vorhaben, die der Forstmann zu beachten hat. Es ist klar, dass
unter den mediterranen Bestockungsverhiltnissen nicht jeder Bestand
verjiungungsfahig oder verjiingungstauglich ist. In den Fillen, wo die
Verhiltnisse der natiirlichen Waldgriindung nicht gerade giinstig sind
aber trotzdem die natiirliche Verjiingung angestrebt wird, miissen schwi-
rige und kostspielige Massnahmen wie intensive Bodenbearbeitung usw.
getroffen werden, um einen gewissen Erfolg zu erzielen. Pabei muss die
Frage beantwortet werden, ob die natiirliche Verjiingung iiberhaupt 6ko-
nomisch ist. Daher ist in den verhauenen und herabgekommenen Bestéin-
den unter den sicheren Schutzmassnahmen auf Kahlschligen die Kunst-
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iehen. In den Fillen, wo es die Verhaltnisse erlauben:
v?rgluﬁixgszlﬁglz die natiirliche Verjiingungsmethoden vorgezogfm. Bei
Yivg' Ausfithrung der natiirlichen Verjiingung sind im a,l\lger'nemen je }x;ach
den Bestockungsverhiltnissen und den Bamﬂen ZOnenwelse Grossc ;:;:
stellung oder entsprechende Formen der Kl'emschlrmst?llfung zu1 ;111.1!11) o
len. Wir stellen oft fest, dass besonders bei .den Ha..rtkle ?rnwa.d i... Jor
Tiirkei die Samenerzeugung meistens .ausrelchen»d ist, wa:h;in ulxr-1 S
Herstellung der Bodengare und Beseidlguflg <.1er Moders;l;c be\;(:z redi-
terranem Typ in vielen Fillen eine oberflaqhhche Bodenbear t1' " flﬁsst
an Stelle dessen die Brandkultur, die den Mineralboden .zutagSh?ebe , ver-,
benotigt wird. So ist es dann moglich auf den V.orber.eltungmle Z er
sichten. und unmittelbar mit dem Besam1'mgsh1eb d1e- V.erJ;ngli’ngrhi‘lt-
zuleiten. In der oberen zone, wo die 6kolog1§chen und biotise ex;d € e
nisse es zulassen, kann die natiirliche Selt.en\besarpung bOgSO't ers}hutz
Nordhingen und 30 - 40 m breiten Kahlstreifen mit dem e(; ensz el
gute Resuldate ergeben. Die Ausbreitung der Zapten tragenden

auf dem Boden erhoht den Erfolg.

Die natiirliche Verjiingung verlangt vom Wirtsc.ha.fter ho?le f:clgh:
che Fihigkeiten, zielbewusstes Arbeiten und langfristige lﬁensEr:f (ﬁ-
lichkeit. Die oberen Behorden miissen diese Voxra.ussetzungen. desd o
ges beachten. Durch hiufige Versetzung fler W}rtscha.ft.:erlvmi e
folg der natiirlichen Verjiingung im negativen Sinne beeinflusst.
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Abb. 3: Die ombrothermischen Diagramme von hoheren Gebieten der Siid-Tiirkei.

Fig. 3: Ombrothermic diagrammes of south Turkey’s mountain region, (Korkuteli,

Sekil 2b: Tiirkiye'nin giiney sahil bsi le -
y glney sa gelerine (Adana, Iskenderun) ait ombroter (Korkuteli, Elmal1).

mik diyagram.

Abb. 2b: Die ombrothermischen Diagramme von Kiistengebieten der Siid - Tiirkei.

Fig. 2b: Ombrothermic diagrammes of Turkey’s south coastal areas.
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Abb. 4b: Die ombrothermischen Diagramme von Agiis-und Marmaragebieten

der Tiirkei.
Fig. 4b: Ombrothermic diagrammes of Turkey’s Aegeans and Marmara Regions.
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Sekil 4a: Tiirkiye'nin Ege ve Marmara bolgelerine (1zmir, Bergama) ait ombro-

termik diyagramlar.
Abb. 43 : gtiie kor.nbr'o'chermischeu Diagramme von Agiiis - und Marmaragebieten der
rkei.

Fig. 4a: Ombrothermic diagrammes of Turkey's Aegean and Marmara Regions.
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®ee: Pinus brutia
i{:)l;ﬂ 5: Kizilgamin (Pinus brutia Ten.) Tiirkiye’'deki tabii yayilig:
- 5 : Natiirliche Verbreitung d i .
e . .
v 1. g der Hartkiefer (Pinus brutia Ten.) in der Tiirkei.

Natural distribution of Pinus brutia Ten.

in Turkey.
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4-:-_"\4 : EBPinus pinea

. Sekil 6 : Tirkiye'de Fistikgami ve Servinin tabit yayihisi.
Abb. 6: Natlirliche Verbreitung der Pinie (Pinus pinea L.) und Zypresse (Cup-

Fig. 6: Natural distribution of Pinus pinea and Cypress in Turkey.
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Sekil 9 : Sedir Aragtirma Ormamimn klimograma.
Abb. 9: Die Klimagramme vom Zedernversuchswald.
Fig. 9: Climogramme of Cedar Research Forest.
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