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I. Akdeniz — Subtropik bdlgenin énemli karakteristigi

1. Subtropikal iklimler ve genel karakteristikleri

Cografyaci Ering’e gore deskriptif, kantitatif ya da genetik pren-
siplere dayanan butln iklim tasniflerinde Subtropikal Bélge dunya Uze-
rindeki bluylk iklim zpnlarindan biri olarak ayrilir. Bu zonun kendine
0zgi iklim rejimi vardir. Yer yuzinin bu kusakta yer alan kisimlarinin
iklim ozelliklerini esas itibariyle iki faktor belirler : 1 — Gines radyas-
yonunun siddetli ve bu nedenle sicaklifin genellikle yiksek olmasi; 2 —
Kusagin Tropikal ve kutpi hava kutleleri arasinda mevsimlik bir intikal
sahasi meydana getirmesi.

Planetar faktorlerin tayin ettigi ortak karakterlerine ragmen butin
Subtropikal zonda (kusakta) iklim her yerde ayni degldir. Tersine ozel-
likle cografi mevkiin yol ac¢tigi degisikliklere bagli olarak bu kusakta
onemli iklim farklilasmalari ortaya ¢ikmis, gerek yagis ve gerekse si-
caklik bakimmdan o6zellikler gdésteren bazi iklim tipleri meydana gelmis-
tir. Makroklima «scale» o6lclisiine bagh kalmak sartiyle, karalar {zerin-
de ayirdedilebilen bu farkli tipler sunlardir:

1. Karasal Subtropikal ildim «Cok sicak yazlar, ¢ok soduk kislar
ve genellikle 500 mm den daha az yagis».,

2. Dogu kiytlarinin musonal subtropikal iklimi «Soguk veya serin

ve kurak kis, sicak ve yagish yaz»
orf rft 4 f ee. J"»V rri iDIV 1ffOD*VTHf lie tiniffive

3. Bat kiytlarinin Subtroplkal kiyi iklimi ya da daha yaygin adiyla
Akdeniz iklimi «llik ve yagish kislar, sicak ve kurak yazlar».

Termik karakterleri, ya§is miktarlari ve yagis rejimleri bakimin-
dan onemli farklarla ayrilan bu iklim tiplerinin yayilis alanlari degisik
ekolojik kosullar gdsterir ve bu nedenle de farkli vejetasyon formasyon-
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lan ile kaplidir. Burada esas konumuzu teskil eden Akdeniz ikliminin
genel karakterini en tipik taraflariyle ¢zetleyecek ve 0zellikle Turkiye™
nin Subtropikal iklim alaninin adac tirleri ve Orman genclestirme sorun-
lari Gzerinde duracagim.

Kompleks iklim tiplerine giren Akdeniz ikliminin en karakteristik
niteliklerini Tuncdilek su formille ozetler"

Cok sicak f- Az’yagis + Alcak basm¢ + Hafif rlizgar

Serin + Yagis -j- Yuksek basing + Kuvvetli rlizgar

Klimatik faktorleri birbirinden ayiran ¢izgi, bu iklim tipinde iki
ayri devrenin mevcut oldugunu belirtmektedir. Akdeniz iklimi yazin gi-
neyin kurak Tropikal, kism kuzeyin nemli 1liman ikliminin do§rudan
dogruya etkisi altindadir ve Subtropikal karakteride bundan ileri gelir.
Yukarda belirtilen formil Akdeniz rejimini yansitan ortalama bir deger
olmaktan ileri gecmez ve ayni zamanda makroklimatik bir deger ifade
eder. Bolgenin asil buyuk nem kaynagi Atlas Okyanusudur ve barometre
minimalari batidan doguya dogru seyreder. Bu nedenle Akdeniz bdlge-
sinin bati yarisi, dodu yarisina nazaran daha i1lik ve yagishdir, doguya
gidildikge sicaklik degerleri degistigi oranda (yazin daha sicak, kisin
daha serin) yagis miktarlarinda da genel bir azalma olur.

2. Turkiye’nin Akdeniz iklim alani ve baslica ozellikleri

Genel olarak cok cesitli iklimlerin memleketi olan Tirkiyenin Aki-
deniz karakterini gdsteren alaninin sinirlarint ¢izmek sanildi§i kadar ko-
lay degildir. Ancak sorun, Akdeniz yagis rejimi yoninden mitalaa edil-
digi taktirde, maksada uygun bir ¢6ziime ulastlabilir ve sinirlamaya gidi-
lebilir. Herseyden once Turkiye Akdeniz bdélgesinin dogu yansm-
dadir ve Kigik Asya’da Akdeniz rejimi kosullarini en iyi yansitan saha,
«Gliney Anadolu» dir. Gliney Anadolu’yu, benzer rejimi buldugumuz «Gui-
ney Dogu Anadolu», «Ege Bdlgesi» ve nihayet tall bolge olarak «Marma-
ra bolgesi» izler (Sekil 1). Bati ve Gilneyin bazi i¢ kisimlarinda,
ayni zamanda Karadernizin etkisi altina giren istanbul ve Trakya'da, ya-
zin Haziran ayinda kurak sayilmiycak kesimler (Ayhk kuraklik indi-
si > 15) yer alirki, bu kesimler haritada taramalar icinde noktali gdste-
rilmistir.

Tuncdilek’e gore, guney Anadolu iklim bdlgesi, bélgede ayri ve fark-
i yasama sahasi meydana getiren en az iki Uniteden olusur. Toroslarm
Akdeniz’e bakan yiuzleri ile da§ kitlesinin eteklerinde uzanan sahil boli-
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miine «Alt zon», Toroslarm yiiksek kisimlarina «Ust zon» denir. Monoton
karakter gosteren ait, zon ortalama ve yaklasik olarak 1000 -1100 met-
relere kadar uzanir, bu yuksekliklerden sonra lst zon yani Akdenizin
daghk zonu baslar. Alt zonun bilhassa sahil seritlerinde kisin zaman za-
man Toroslardan inen soduk hava, sicakhdin glnlik olarak sifirin al-
tina inmesine ve bazi don olaylarina neden olursa da, nadir olan bu olay
disinda genellikle kis devresinde sicaklik sifirin bir hayli tzerinde kalir
(Ocak ortalamasi Antalya’da 10,1°C, Adana’da 9,3°C, liskenderun'da
11,9°C) ve ortalama degerler 5-103C arasinda degisir. Bu itibarla alt
zonda klimatik yonden kis devresi olusamaz ve bu durum vejetasyon dev-
resinin kis aylari icinde de devamini mimkiin kilar. Ust zonda ise si-
caklik degerlerinde bir dusls, yagis degerlerinde alt zona nazaran ylk-
selis olur. Sicakhigin disuk olmasindan otird, yagislar yagmurdan ¢ok
kar seklinde duser, don hadiseleri olur ve karlar eriyip topragin tzerinde
birikir; doju Akdeniz bolgesinde bulunmamiza ragmen, klasik kis kosul-
lari veya i1liman kusagin kis kosullari tst zonda gecerli olur. Ait zonda
yaz devresinde bahar aylarinda sicaklik hizla yukselir, yagislarda biraz
siirer ve boylece bitki yasami ve bilhassa genclestirme sorunumuz igin
kisa bir sire en olumlu devre hasil olur. Fakat bir ka¢ hafta icinde ya-
gislar kesilir ve bunun yani sira sicaklijin da gittikce yukselmesi ile yaz
sicakhgr ve kurakhgi bitin-siddetiyle baslar ve yaklasik olarak doért ay
surer. Bu devrede hasil olan kisa sagnak zaman, ¢ogu rejiyonlarmda bit-
ki yasamma faydali olmadan buharlasir. Yiksek sicaklik ve enorm dere-
cede yagis ve hava rutubeti azli§gi (Haziran Eylul ortalama nishi nem
Antalya’da % 59,5, Mersin’de 1%72,2, iskenderun’da % 67,2), bu iki fak-
tér yaz kurakh@i ve elverissiz embrotermik kosullar yaratirlar (Sekil 2
a, b).

Ust zonun yaz devresinde ise bu kosullarda yaklasik olarak iki aylik
bir gecikme olur ve sicakhigin artmasiyle kisin birikmis karlar erimeye
baslar. ilkbahar yagislarinin buna eklenmesiyle toprak su ile doymus
hale gelir ve sicakhigin ge¢ yukselmesi buharlasmayi agirlastirir. Turki-
ye’nin Akdeniz dag rejiyonlarmda genellikle Haziran -Eylul aylarinda
nisbi hava nemi denize yakm kisimlara nazaran distktir bu durum olum-
suz etki yapar. Genellikle yazin dst zonun sartlari vejetasyon devresinin
kisaligina ragmen alt zona nazaran genglestirme konumuz bakimindan
daha iyice olarak kabul edilebilir (Sekil 3). Toroslar arizali ve yuk-
sek daglardir ve kapali karstik depresyonlar gosterir. Bu nedenle réllief
kisa mesafeler icinde dénemli oranda degisir ve buna bagh olarak lokal
iklim kosullan meydana gelir.
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Ege, Marmara ve Glneydogu bdlgeleri genel iklim hatlari itibariyle
biraz ©nce lizah edilen gliney bdlgelerine benzer. Yazin gercek anlamda
Akdenizin etkisinde kalan bdlgelerde de kuraklik hakimdir ve sicaklik
degerleri yer yer cok yiksek olur. Ginlik maksimum degerler 35°C ti
bulabilir. Marmara bélgesinde kuzey durum ve kismen Karadeniz’in et-
kisiyle, sicaklik degerleri Ege bdlgesindeki kadar,yiiksek olmaz. Sonug
olarak Ege ve Marmara bdlgelerinde bilhassa yuksek zonlarda yazlar da-
ha az sicak ve yaz kurakhigi daha kisadir. Bl bolgeler kisin Akdenizden
gelen tim barometre minimumlarinin etkisinde kaldiklarindan, yagislar
hem daha bol ve hem de daha diizenli bir dagilis gosterirler (Sekil 4 a, b).

Il. Tarkiye Akdeniz iklim alaninin baslica agac¢ turleri

Akdeniz iklim rejimi icinde yukarda klimatik 0zellikleri belirtilen
alt ve Ust zonlar, cesitli agac tirleriyle karakterize edilirler.

1. Alt zonun 6nemli gah, afaccik ve agac tirleri

Bu zonda sayica ¢cok zengin maki ve higrofil maki elemanlari (Quer-
cus coccifera, Quercus ilex, Laurus nobilis, Cistus sp., Arbutus unedo,
A. andrachne, Phillyrea media, Styrax officinalis, Erica arborea, Myrtus
sp. v.s.) ile bazi ki¢cik agac tipleri (Ceretonia siliqua, Pistacia terabin-
thus, Liquidambar orientalis, Olea europaea, Acer sempervirens, A. mons-
pessulanum, bazi Juniperus - tirleri) disinda basta Kizilgam (Pinus bru-
tia Tenore) olmak Uzere Fistikcami (Pinus pinea), Servi (Cupressus
sempervirens), Mese (Quercus libani, Q. valonia, Q. cerris) tirlerine ait
ormanlar yaygindir. Yabancilardan Okaliptiis tirleri (Eucalyptus ca-
maldulensis, E. globulus v.s.), Sahilgami (Pinus maritima), Pinus radia-
ta, Kibris Akasyas!i (Acacia cyanophylla) suni olarak tesis edilmekte-
dir. Bati Akdeniz mintikalarinda ve bazi adalarda Kizilcgamm yerini Ha-
lepcami (Pinus halepensis) ve Sahilgami (Pinus maritima) alir ve yap-
raklilardan Mairtarmesesi (Quercus suber) yaygindir.

Kizilgam Ege adalari, Turkiye’nhin Marmara bdlgesinin gliney kesim-
leri ve glney dogu Anadolu dahil dogu Akdeniz iklim rejiminin en ka-
rakteristik ve ayni zamanda en genis yayilisa'sahip (Turkiye’deki or-
man alant 3 milyon ha) turadar. Batin toprak turleri ve Jeolojik orjin-
ler Uzerinde bulunmasi, asiri sicaklia ve kuraklija dayanmasi, kontinen-
tal iklimler disinda, hayret edilecek kadar ylUksek olan yasama azmi ve
yayilis sahasi icinde ada¢ buylmesinin mimkin oldugu her yerde gelis-
mesi, Kizilcami dodu Akdeniz iklim kosullarinin en tipik temsilcisi hali-
ne getirmistir. Hatta Turkyenin Akdeniz iklim alani sinirlari ile Kizil-
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cam yayilis sinirlari ¢cok blyik bir intibak gdsterir (Sekil 5). Kizilgam-
dan sonra Akdeniz iklim rejimini, Ege mintikalarinda 40 bin ha kadar
Orman alani ile Fistik cami ve giney Anadolu’da ki¢ik alanlarda yay-
gin olarak bulunan Servi temsil ederler (Sekil 6).

2. Ylksek zonun 6nemli agac tirleri

Glney Anadolu Akdeniz rejiyonunun yiksek zonlarmda denizden
1000 - 2000 m yukseklikler arasinda Sedir (Cedrus libani) saf veya ardi¢
tirleri ile karisik olarak yaygindir. Yukarda da belirtildigi gibi bu min-
tikada yazlar sicak ve kurak, kislar karhdir. Fakat sicaklik ekstrem-
leri daglarin dis yamaclarinda mutedildir. Zayiflamis kis ekstremle-
ri ile kenar dag iklimi, Sedir yayilisi igin karakteristiktir. Jeolojik temel
genellikle kalkerdir (kristalin - masif - yumusak kalker). Dik yamaclar-
da karstik tezahirler ¢codunluktadir.

Kilikya Goknari (Abies cilicica) Guney Anadolu’da orta, dogu Toros-
larda ve anti Toroslarda-denize bakan daglarin daha ziyade gliney yamag-
larinda (kislari 1hman kenar dag iklimi) kiiclik saf mescereler yahut Se-
dir, Ardic ve Karacam tirleri ile birlikte ve ¢ogunlukla denizden 1200 -
2000 m yukseklikler arasinda kuru kalker topraklari lizerinde ve karstik
sahalarda yaygindir. Kuzey Anadolu’nun rutubet seven Gdknarlarina na-
zaran (Abies nordmanniana, A. bommilleriana) Akdeniz rejiminin ku-
rak iklimine dayanikli olan bu tlre, bati Akdeniz kesiminde Y unanistan’-
da Abies cephalonica, Ispanya’da Abies pinsapo tekabil eder.

Akdeniz iklimi Marmara tali tipinin yazlari kurak ve serince ylksek
mevkiilerinde (800 -1600 m) ve kuzey yamaglarda 5000 ha alani olan
Abies e<dui-trojani de kayda deger. Cok hizli biylyen bu tir, (70 -80
yaslarinda 50 - 65 cm ¢ap ve 25-30m boy) Karacam ve Kayin ile kari-
simlar yapmaktadir (Sekil 7).

Turkiye’de yalniz deniz iklimli dogu Karadeniz mintikalarinda bulun-
mayan, buna karsilik Toroslar dahil, Trakya, kuzey, kuzeybati, bati ve
orta Anadolu’da genis yayilis gosteren Karagcam (Pinus nigra Amold
var. Pallasiana) Akdeniz rejimi i¢in tipik bir agac tirid olarak kabul edi-
lemez.

m . Akdeniz iklim rejiminde 0zellikle Turkiye’nin Akdeniz iklim ala-
ninda orman genclesmesinin kosullan

Bu sorunlara bir yaklasim saglayabilmek ve Akdeniz iklim sartlan-
na gore bir degerlendirmeye gidebilmek icin evvela tabit orman gengles-
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mesinin genel ekolojik ve isletme kosullarina kisaca deginmekte fayda
gorarim.

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

Vanselow, taninmis kitabinda tabil genglesmenin genel ekolojik ko-
sullarini ayrintili ve genis olarak mitalaa etmistir. Bu faktorlerin hepsi-
ne burada deginmek mimkin olmadi§i gibi, lizumlu da degildir. Bilin-
digi gibi topragin tabit gencligi alma yeteneginin bulundugu ve mescere-
nin yeteri miktarda tohum doékimi yaptigi her yerde, toprada disen tohu-
mun c¢imlenmesi, fideciklerin ¢ikmasi ve gencligin tutunarak gelismesi
icin yuksek yagisa, elverisli yagis dagilisina, yiksek hava rutubetine ih-
tiyac vardir. Bunlar tabii genclesmenin ilk planda en 6nemli kosullarini
teskil ederler. Bir kelime ile tabif genclestirmenin basarisi, kesinlikle ru-
tubet kosullarina baghidir. Bundan sonra tohum yillarinin sikhgi, elve-
risli sicaklik ve 1sik iliskileri gelir. Esas itibariyle sicaklik kosul-
larinin elverisli oldugu yerde- tohum vyillarida yeteri derecede siklasir ve
bollasir. Bu kosullara topragin elverisli su kapasitesi yani kis rutubetinin
iyi tutulabildigi derin, gevsek ve iyi ayrismis topraklar eklenirse, tabil
genclesmenin yetisme muhiti kosullari iyi derecede yerine getirilmis olur.
Taban suyu tabil gencglesmede genellikle tali bir rol oynar.

Tabii genclesmenin basarili olabilmesi yani bir agizdan yeteri 6lci-
de kapali ve iyi bir tabil gencligin meydana gelebilmesi icin yagism sade-
ce miktari degil, ondan fazla dustigl zaman blUylk 6nem tasir. Cimlen-
me olay! ve tabil genclik ilk planda ilkbahar ve yaz yagmurlarina muh-
tactir. Su faktorindn ikinci komponenti olan hava rutubetinin etkisi, da-
ha ziyade endirektir. Bilindigi gibi bilhassa kurak periyotlarda yiksek
hava rutubeti, transpirasyon ve evaporasyon ile su kaybim azaltarak
olumlu rol oynar; hatta gencgligin gelismesinde ve yok olmasinda amil
olabilir. Bu itibarla herhangi bir sahanm su blangosunda evapotranspiras-
yon iliskileri énemlidir. Edafik bakimdan topragin yeteri miktarda rutu-
bet muhtevasi yaninda doékllen tohumlar icin elverisli bir ¢imlenme ya-
tagina sahip olmasi gereklidir. Ayrica her c¢esit yabani flora (yabani ot
ve c¢all) elverissiz diri ortl olarak ¢cimlenmeyi ve ¢cikmayi zorlastirir. Hu-
musun da mutedil formda ve mineral toprakla ictenlikle kansik olmasi,
tabii genclesme ic¢in lizumlu toprak tavinin devami igin gereklidir.

.Yeteri miktarda tohum dretimi ve meydana getirdigi siperle sicak-
ik ekstremlerini hafifletmek, gencligi bilhassa don, sicaklik, riizgar
etkilerinden korumak ve hava rutubetini ylkseltmek, yaslhh mescerenin
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onemli fonksiyonlarini teskil eder. Bu fonksiyonlar arasinda gencligin
1Isiginin azalmasi ve bilhassa kék miucadelesi, yasli mescerenin oldukca
zararh olabilecek etkileridir. Bu bakimdan isletmecinin siper durumunu
cok iyi ayarlamasi gerekir. Nihayet goélge agaci katiliminin (Gdoknar,
Kayin gibi) fazla oldugu orman mintikalarinda, bilindigi gibi daha elve-
risli tabii genclesme bahis konusu olur.

Tabit orman genclesmesinin genel ekolojik kosullari, akdeniz agac
turleri ve toprak kosullari 1si§inda bir degerlendirmeye tabi tutulacak
olursa, hemen su gercek belirirki; akdeniz sahasi iklim rejiminde tabii
genclesme c¢ok elverissiz sartlar ve blyik zorluklarla karsilasir. Yagis-
larin normal olarak tUkbahar ve yaz yerine kis devresinde toplanmasi, ¢o-
gu zaman intikalsiz ve birden bire bastiran yaz dénemi yiksek sicaklik-
lari ve yagis kithginin tevlid ettigi su azhgr veya yoklugu, yuksek trans-
pirasyon ve evaporasyon, tohumun cimlenmesi, ¢cikmasi ve tabii gencg-
ligin gelismesi i¢cin lizumlu kosullara tamamen ters disen bir durum
yaratmaktadir; bir kelime ile tabil genclestirmenin tabiatina ters disen
bir iklim yapisi bahis konusudur. Bu rejimin yapisinda lizumlu zaman-
da rutubet minimum faktdr olarak agirligini koyar, sicaklik ve kismen
Isik Akdeniz rejyonlarmda cogu zaman ihtiyacin Gstiindedir ve minimum
olmaktan ziyade transpirasyon ve evaporasyonu arttirdigdi icin zararh bir
etki yaparlar.

Bu kosullari, Akdeniz sahasinda yaygin aga¢ turlerinin tohum doé-
kimi ve genglesme biyolojileri acisindan tetkik etmek, kanaatime gore
soruna daha iyi bir yaklasim saglar. Bu konuda Tirkiye Akdeniz alan-
lari icin cok tipik bir 6rnek olarak Kizilgam hakkinda bilgi vermeyi mak-
sada uygun gordyorum. Kizilgamda genellikle tohum doékimi Haziran
ayinda baslar, Agustos ayinm ikinci yansinda artar ve maksimal dokim
Ust zonda Agustos - Eylil, alt zonda Eylil ve Ekim aylarinda olur ve
Subat ayma kadar azalarak devam eder. 1971-1973 vyillari ortalamalari
itibariyle her iki zonda aylara gore tesbit edilen tohum doékimi ile gikma
oranlari asagidaki tabloda gdsterilmistir.

Tohum Cikma Tohum Cikma
dokiumu dokimu
Haziran — Temmuz 125 6,9 205 235
Agustos — Ekim 70,0 35 725 16,1
Kasim —Aralik 175 55 75 46

Ocak — Mayis 0 84,1 0 55,8
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Bu degerlere gore maksimal tohum dékimi Agustos - Ekim aylari-
na (yaz sonu ve sonbahar) isabet etmektedir. Bunu, nisbeten disuk bir
tohum doékamu ile ikinci ve hatta Gglinci bir maksima olarak Kasim -
Aralik ve Haziran - Temmuz aylari izler. Buna karsilik esas itibariyle
ilkbaharda ve az miktarda da sonbahar ve diger dénemlerde ¢imlenme
ve ¢ctkma olur. Cikma maksimalari esas itibariyle Agustos - Ekim ve kis-
men Kasim - Aralik tohum ddékimlerinin meydana getirdigi fidanlardir.
Zira Kizilgam tohumu mutedil ve rutubetli kislara ragmen hemen ¢imlen-
mez, bir siire toprakta kalarak ilkbaharda toprak vyiiziine c¢ikar. Ust
zonda ilkbahar ¢ikmalarinin Mart sonlarinda ve Nisan baslarinda basla-
digi, Mayista yiuksek bir oranla maksimuma ulastigi ve Agustos ortasin-
da sona erdigi tesbit edilmistir. Her iki zonda da ilkbahar ¢cikmalari (¢
ay (Nisan - Mayis - Haziran veya Mart - Nisan - Mayis) icinde olmak-
tadir. Ana ¢ikmalarin meydana getirdigi genclik, Akdeniz iklim rejiminin
her iki zonunda ilkbahar yagismdan faydalanmakta, fakat kisa bir sire
sonra bilhassa alt zonda siddetli yaz kurakh§i ve su ac¢igi sartlari (Se-
kil 8, 9) ile karsi karsiya 'gelmekte ve gelisme durumuna gbére bi-
ylik kayiplara maruz kalmaktadir. Hele Haziran Adgustos aylarinda
meydana gelen minimal miktardaki fidecikler mutlaka 6lime mahkum-
durlar. Yaptigimiz arastirmalara goére, ist zonda normal iklim kosullarin-
da toprak yilzine cikan fideciklerin 1/3 bolimu ilk yilda kurumaktadir,
ikinci ve ucinci yillarda toplam kuruma c¢ikan fideciklerin 1%10 u do-
layindadir. Kurak yillarda (1972) 6lim oranlari pek ¢ok yikselir.

Geng fidecikler Akdenizin bu kosullarinda mimkin oldugu kadar
kisa sirede derine giden koklerle suya ulasma olanagini ararlar. 1971
yili Aralik ayinda Kizilgam tabil genclestirme alanlarinda ekilen tohum-
lardan c¢ikan fideciklerin iki yil sonra ulastiklari fidan boylari ve kok
uzunluklarir asagidadir:

Deneme alani Ekim tarihi Olgu tarihi Fidan boyu Kok boyu
cm cm
Alcak zon 1.12.1971 1.12.1973 21 84
(Duzlergami) 1.12.1971 1.12.1973 18 84
1.12.1971 1.12.1973 11 71
Y uksek 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



92 F. SAATCIOGLTJ

Goriluyorki bilhassa alt zonda Kizilgam kékleri fidanin toprak (s-
ti boyunun 4-6,5 misline varan bir gelisme yapmak zorunda kalmakta-
dir.

Fisttkcami (Pinus pinea) Kizilgama benzer ekolojik isteklerle genc-
lesme biyolojisine sahiptir. Ancak bu tiirde zengin tohum vyillari periyo-
diktir (3-4 yilda bir, Mazon mmtikasmda 7-8 yilda bir), Kizilgamda
oldugu gibi fidecikler yaz kurakhgi etkisine maruzdur. Bu tirde meyve
mahsull esas teskil ettigi icin faydalanma mintikalarinda serbest bir
tabii tohum doékimui bahis konusu olmaz. Bir yasindaki Fistikcami fi-
danlarinda kazik kokin 1m kadar gelisme yaptig: tesbit edilmistir.
Kserofil karakter bilhassa ibreler Gzerindeki mum o&rtisl, bu tirde cok
belirgindir. Akdeniz iklim sartlarinin tali bir agac¢ tirid olan Servide de
genclesme, diger tirlere benzer bir biyoloji ile yaz kurakhginin blyuk 6l-
clide etkisi altindadir.

Sedirin ana tohum dokimi Kasim - Aralik aylarinda clur. Tohum-
lar kisi toprakat soguk ve islak bir ortamda gegirirler ve ilkbaharda kar
ortustnun cekilmesiyle birlikte (yaklasik olarak Mayis basi) ¢imlene-
rek toprak yuzine cikarlar. Sedir mintikalarimizda Ocak, Subat, Mart,
Nisan ve Mayista bir su fazlasi oldugu halde, Hazirandan Ekime kadar
277 mm lik bir su a¢igi vardir. Yiksek olmasina ragmen Akdeniz alani-
nin bu mintikalarinda da yazlar sicak ve kurak geger. Haziran, Temmuz
ve Agustos aylarinda sadece 45 mm yag§is tesbit edilmistir. Mayistan
Ekim ayma kadar gecen sure icinde kuraklik indisi 20 den azdir.

Bu olumsuz kosullar yuziunden toprak yizine hentiz ¢itkmis olan kor-
pe Sedir fidecikleri kisa bir zaman sonra hemen yaz kurakhiginin 6ldi-
ricu etkisine maruz kalirlar. Zengin tohum yillarinin 3-5 yil araliklar-
la meydana gelmesi, gencligin tekrar tesekkil imkanlarini kisitlar.

Sedir icin belirtilen hususlar ayni ylsekliklerin agaci olan Abies cili-
cica igin de gecerlidir. Bu turde de sonbaharda kuru kalker topraklar
Uzerne dokilen tohumlar, ilkbaharda ve bilhassa yaz déneminde kurak-
likla karsilasirlar ve blyik zayiata ugrarlar.

Kizilgam, Sedir, Abies cilicica, Fistikcami ve Servi mescereleri altin-
da zengin tohum yillarinda ilkbaharda meydana gelen yer yer ¢ok sik
tabit gencliklerin kisa veya uzun bir siire sonra bazen tamamen kaybol-
masl, sik stk misahade ettigimiz bir olaydir.

Akdeniz’e 6zgl boz renkte kirmizi ve kahverengine kadar degisen
«Pedokal topraklar» kismen terra rosa niteligini gosteren ¢esitli derecede
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yikanmaya maruz kalmis kalker topraklari ve Tirkiye’de Sedir yayilisi-
nin tzerinde bulundugu Paleosen ve Eosen kalkerlerinin meydana getir-
digi tash kismen kayalik, sicak, slizek, humusca fakir, si§ fakat yarikl
topraklar, kuraklik etkisini artirir ve zayiatin ylikselmesine neden olur-
lar (Sekil 10).

Akdeniz mintikalarinda organik artiklarin hizli ayrismasi sonucun-
da yatan humusa nadiren raslanir. Buna karsilik hemen hemen genel bir
tezahir olarak rutubet azligindan ileri gelen 2-3 yilhik ayrismamis ibre
ve yapraklarin olusturdugu bir «Moder» tipi ¢ok yaygindir. Bunlar ba-
zen oldukca kalin bir tabaka halinde toprak yuzinid o6rterek tohumun
mineral toprakla temasina engel olurlar ve tabii genclesmeyi glglesti-
rirler.

Bazi mintikalarda, degrade orman alanlarinda toprak yabanlasmasi-
na kadar varan diri ortli bilhassa maki ve diger Akdeniz ¢alilari, tabii
genclesmeyi olanaksiz hale getirebilir. Ana mescerenin, bilhassa Kizilgam
sahalarinda, ¢cogunlukla degrade ve harap hale gelmis olmasi, saf ve ti-
pik 1s1k agaci niteligindeki Kizilcam mescerelerinde biyotik sorunlar
meydana getirir ve tedbir almay1 gerektirir. Ancak sicak iklim ve mes-
cere kapalihiginin godunlukla gevsek derecelerde olmasi nedeniyle iyi ge-
lismis ve isiklanmis tepelere sahip agaclar bol tohum Urind yaparlar,
dolayisiyla bilhassa Kizilgamda zengin tohum yillari siktir.

2. Orman genglesmesinin genel isletme kosullari ve Akdeniz B6l-
gesi

Bolgede sartlarin zorlugu oraninda tabii genclestirme isletmeciden
cok daha fazla istekte bulunur. Bu gercek bir ¢cok Akdeniz memleketle-
rinde oldugu gibi Turkiye'de de yeteri kadar anlasilamamistir ve geregi
icin de fazla bir caba goOsterilmis degildir. Tirkiye'de bir veya iki mi-
hendisin idaresinde 25-30 bin ha isletme Uniteleri ¢oktur. Diger taraf-
tan tabil genclestirmede blyuk alanlarda dagmik bulunan hasat islerini
zararsizca ylritebilmek icin yeteri siklikta yol sebekesine ihtiya¢ vardir.
Nihayet tarihi gelismeler iklim sartlari ve blyuk insan miudahaleleriyle
yer yer haraplanmis ve dis etkilere karsi labil hale gelmis bulunan Akde-
niz bdlgesi ormanlarinin organik ve anorganik tehlikelerden korunmasi,
hayvan otlatmasi Ozellikle keci otlatmasinin tamamen kaldirilmasi veya
hic olmazsa diizenlemesi tabil genclestirme agcismdan 6nemli isletme ko-
sullarinin basinda yer alr.
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IV. Sonuclarin 6zeti

1. Sorunlar

Buraya kadar verdigim izahattan acikca anlasiimaktadir ki subtro-
pik Akdeniz bolgelerinde ve o&zellikle Tirkiye’nin Akdeniz alanlarmda
genclestirmenin Silvikidltir bakimindan en biyuk ve dnemli ekolojik so-
runu, on planda kuraklik, ilkbahar fakat bilhassa yaz kurakhgidir. Bu
kuraklik direkt olarak yagis ve kismen hava rutubeti noksanligi, endirekt
olarakta ylksek transpirasyon ve evapotranspirasyondan ileri gelir.
Enorm kurak kosullara ragmen bdélgede yaygin agac tirlerinin genclik
meydana getirebilmelerini su (¢ nedene ba§lamak isterim: 1 — ilkba-
har ve esas itibariyle kis rutubeti, yiiksek zonda kar erimesinin meydana
getirdigi rutubet; 2 — Akdeniz agac turleri gencliklerinin Orta Avrupa
tirlerine nazaran kuraklija ¢ok fazla dayanma yetenegine sahip oluslari;
3— Toprak Usti organlarin baslangicta fazla gelismemesi* bazi anatomik
Ozellikler (Kserofil karakter), koklerin kisa zamanda kazik kok sistemi
ile rutubete erisebilecekleri toprak derinliklerine inebilmesi. Bu nitelik-
ler ve olanaklar yani «Kkis rutubetinden faydalanma», «topraktan maksi-
mal su cekme» ve «suyu idareli kullanma» bitlin Akdeniz orman for-
masyonlari icin adeta degismez prensipler olarak kabul edilebilir.

Akdeniz alaninin tabit genglesme bakimindan iki 6nemli sorunu,
edafik faktor olarak toprak niteliklerinde toplanir. Yukarda belirttigim
toprak nitelikleri bilhassa «Moder» Ortiisii, cogu yerlerde tabii gencles-
meyi az veya ¢ok derecede engeller. Zira bu alanda yaygin tirlerin bas-
ta camlar olmak lzere hemen hepsi tercihen mineral toprakta ¢imlenen
turlerdir.

Biyotik faktor olarak diri Ortii, bilhassa maki ve garik formasyo-
nuna giren bitkilerin yaygm oldugu alt zonlarda ve degrade Kizilgam
mescerelerinde ortinin sikhigina ve niteliklerine goére buyik bir problem
teskil edebilir.

Nihayet dérdincu problem olarak mevcut tirlerin basta Fistikcami,
Kizilcam ve Servi olmak (lzere tipik 1sik agaci saf mescerelerinden olus-
masi ve c¢ok kisitl yayilisa sahip Abies cilicica disinda goélge agaci tir-
lerinin ve karisik ormanlarin bulunmayisi kayda deger.

Akdeniz ormanlarinin entansif isletme kosullarina kavusturulmasi,
onemli bir isletme sorunudur. Ormanlarin binyesi, tatmin edici olmiyan
kapalillk durumlari bilhassa siper pozisyonuyla genclik arasindaki ilis-
kilerin dizenlenmesi zorunlugu ve tabiT genclestirmenin binyesinde bulu-
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nan daha bir ¢cok nedenler ve bunlarin gerektirdigi tedbirler, isletme Uni-
telerinin asir1 derece biylk olmamasini ve yeteri kadar personelin bulun-
masini sart kilar. Bu nokta tabil genclestirmenin isletme acisindan en
onemli birinci sorununu teskil eder.

isletmelerin maksada uygun siklikta elverisli sanat ve Ust yapilarla
micehhez, yaz kis nakliyata elverisli sik bir yol sebekesine sahip olma-
lari, ikinci isletme sorunudur.

Hayvan otlatmasi ve bilhassa keci, Akdeniz bdlgelerinin ve bu arada
Turkiye ormanciliginin tabit genclestirme bakimindan 6n planda gelen
bir isletme sorunu olmakta devam etmektedir. Keci bilindigi gibi daha
ziyade orman nesillerinin en biyiuk dismanidir. istatistiklere gére Tiir-
kiye’de halen 20 milyona yakin kil ke¢i mevcuttur. Keci ayagi giren her
hangi bir maktada tabil genclestirmenin basariya goturilmesi imkani
yoktur. Bu itibarla tabil, genglestirme alanlarina kecinin girmesine engel
olmak isteyen ormancilarla keci besliyen koyliler ve partizan kimseler
arasinda buyidk ihtilaflar meydana gelmektedir.

2. Tedbirler

Subtropik Akdeniz rejyonlarmm kosullari ve tabii genclestirmenin
sorunlari Gzerine verdigim bilgiler, tahmin ederimki bu sorunlari ¢6zu-
me ulastirmak ve zorluklari yenmek bakimmdan Akdeniz ormancisinin
basvurmak zorunda oldugu tedbirleri de acikhga kavusturacak mahiyet-
tedir. Bununla beraber en 6nemli bir ka¢ tedbir Gizerinde durmay faydali
gorayorum.

Onemle belirtmek yerinde olurki Subtropik bélgede genclestirmeye
iliskin her tir tedbirde kurakhk etkierinin hafifletilmesi ve her vesile
ile su konservasyonu saglayacak medotlara bas vurulmasi, ana prensibi
teskil etmelidir. Bilinmelidirki Akdeniz kosullari altinda her mescere ta-
bit genclestirmeye elverisli degildir. Bu itibarla mescere blinye kurulusu-
nun, tohum agaci mevcudunun, edafik ve biyotik kosullarin tabii geng-
lesmeyi mimkin kilip kilmayacaginin bir tetkik ve arastirma konusu
yapilmasi gereklidir. Turkiye Kizilgam mescerelerinin bilhassa alt zonda
yaklasik olarak yaridan fazlasinin en ileri tedbirlerle dahi tabii tohum
dokim ile tatmin edici Olcide genclestirilmesi olanaklarmdan yoksun
bir durumda bulunduklarini veya tabii genclestirmenin buyuk ve masraf-
i toprak operasyonlarina ihtiya¢ gosterdigini, burada bir misal olarak
belirtmek mimkindur. Ayrica glneyin ve batinin bir ¢ok orman islet-
melerinde isletme kosullarida tabii genclesmeyi uygulamak icin elverisli



9 F. SAATCIO&LU

ve tesvik edici mahiyette degildir. Bu gibi ormanlarda korumayi emni-
yet altma almak sartiyle seritler tzerinde traslama kesimleri yapmakta
ve bu kesimleri takiben en uygun fidan orijinleri ve metotlari kullanarak
sun’i genclestirmeye gitmekte zorunluk vardir. Bir cok yerlerde tupli
fidan kullaniimasi gerekebilir. Kapaliligin bir an evvel tesekkuli igin
turlere gore miumkin oldugu kadar sik dikim sayani tavsiyedir. Meyilli
arazide gradoni veya banketler tGzerinde dikim, zorunludur.

Sartlarin elverisli bulundugu yerlerde tabit genclestirme metodlari-
na bas vurulmasi stphesiz tercih edilir. Tabii genclestirmede genellikle
tiirlere gore zonlar halinde biiylk saha siper pozisyonu veya biyiik grup,
grup ve kimeler halinde kuclik saha siper pozisyonu uygulanmasi sayani
tavsiyedir. Ormanci siper pozisyonunu devamli nezaret altinda bulundur-
mali ve o sekilde dizenlemelidir ki transpirasyon ve evaporasyon mim-
kin oldudu kadar azalsin, lizumlu hava durgunlugu saglansin, topraga
ulasacak yagis ve isik miktari kisitlanmasin, alani tohumlayacak kadar
tohum dokumu gerceklestirilsin ve nihayet bitun, bu tedbirlerle ilgili ola-
rak tabil genclik asiri sicakliktan, yanma ve kuruma tehlikesinden ko-
runsun. Tlrkiye’nin ¢am ve bilhassa Kizilgam ormanlarinda blnye ku-
rulusunun geregi olarak tohum Grln0 yeterlidir, fakat toprak kosullarinin
Islahi ve tav halinin meydana getirilebilmesi icin cogu zaman toprak is-
lemesine veya yangm kiltirine ihtiya¢ gorulir. Akdeniz tipi Moder 0r-
tusinin toprak islemesiyle uzaklastirilmasi ve madeni topragin ylze ¢i-
karilmasi, tabii genclesmenin basarisi icin adeta bir zaruret haline gel-
mistir. Bu durumda Akdeniz ildim ve orman sartlan altinda fazla bir
fonksiyonu bulunmayan hazirlama kesimlerinden sarfinazar edilebilir ve
bircok mescerelerde dogrudan tohumlama kesimine gecilebilir. Her turli
kesimlerin, toprak islemesinin veya yangm kaltirintn ilgili agac tirQ-
nin tohum doékiminden evvel sona erdirilmis olmasi gerekir. Boylece
tohumun madeni toprak Uzerine dismesi saglanmis olur. Isik kesimleri-
nin ve bosaltmanin gencligin biyolojik bagimsizliga kavusmasiyle birlikte
mimkin oldugu kadar hizli yiratilmesi sayani tavsiyedir. Zira siper
pozisyonunda ana agaclarin altma isabet eden kisimlarda bilhassa yagis
azhgr ve kdk mucadelesinin zararli oldugu misaade edilir. Sonradan to-
humlama ve bazen kayda deger 6l¢iide tamamlamalari, ¢coju zaman hesa-
ba katmalidir.

Ust zonda, ekolojik ve biyotik sartlarin misaade ettigi durumlarda
isletme sartlarinin kesimlerin teksifini zorunlu kildi§i yerlerde, bilhassa
kuzey ekspozisyonlarda yasli mescerenin yan korumasindan faydalana-
rak 30-40 m genislikte seritler Gzerinde tabii gencglestirme metodu, yer
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yer iyi sonuclar vermektedir. Traslama seritleri topraginin islenmesi ve-
ya yangin kiltirine tabi tutulmasi, toprak lzerine bol miktarda olgun
kozalak tasiyan dallarin serilmesi, basariyi artirir ve emniyeti saglar.

TabiT gencglestirme alanlarinin basta keci olmak (zere otlak hayvan-
larindan, kus, fare, tavsan v.s. gibi zararli hayvanlardan korunmasi igin
gereken tedbirlerin uygulanmasi, basarinin dnemli sartlarindan biridir.

Tabii genclestirme isletmeciden ylksek sibjektif yetenek, izleme fik-
ri, devamh mudahale ve istikrarli bir calisma ortami ister. isletme sart-
larinin ve idari zihniyetin, bu hususlari destekleyici mahiyette olmasi
lazimdir. Orman personelinin sik sik degistirilmesi, zaman zaman ve bi-
yik ol¢ide bozulan c¢alisma istikrari, tabil genglestirme basarisini gok
olumsuz yoénde etkiler.
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IPROBLEMS OF FOREST REGENERATION IN THE
MEDITERRANEAN — SUBTROPICAL REGION

by Prof. Dr. Fikret SAATCIOGLU

I. Main features of the mediterranean subtropical Region

1. Subt7'opical climates and their general characteristics

Geographers, in ali their classifieations of elimate based on deserip-
tive, quantitative or genetic principles, agree that the Subtropical Region
is one of the largest elimate zones in the world. This zone has its own
peculiar cliniatic regime. The climatic features of this belt are govemed
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 comrnon characteristics determined by plantary factors,
the elimate over the whole subtropical zone is by no means the same. On
the contrary, climatic variations on this belt brought about, above ali,
by the differing geographical locations, give rise to certain types of
elimate whieh vary both in precipitation and in temperature. Always
remaining within the framework of the maero - elimate 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 elimate 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 | shall summarise the most
typical aspects of the general features of the Mediterranean elimate which
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is our concern, and deal in particular with the problems of tree speeies
and forest renewal in the subtropieal climatic areas of Turkey.

The main features of the Mediterranean elimate ineluded in the
complex types can be suimnarised in the following formula :

Very hot -} Low rainfall + Low pressure + Light winds

Cool Rainy + High pressure + Strong winds

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

2. Area under Mediterranean elimate in Turkey and its main
features

It is more difficult than appears to draw the boundaries of the
Mediterranean elimatie areas in Turkey which, as a whole, has many
different elimates. However, the difficulty can be overeome if the
question 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 Minér which best refleets 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 Anatolia,
followed by the Aegean and Marmara Regions as secolidary areas. (See
Fig. 1). In certain inland areas of the West and South, also in istanbul
and Thrace, which come under Black Sea influences, there are sections
which cannot be labelled as arid in the month of June, (mensual aridity
index > 15), and these sections are shown with dots 6ver the striped
areas.

South Anatolia climatic region is composed of at least two elements
whieh bring about separate and differing environments. The Taurus
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slopes whieh face the Mediterranean Sea, together with the Coastal
region stretching along the footilills, 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 average
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 ali 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 inelude a vinter phase,
and this enables the vegetation period to continue during the vinter
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 Eastem 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 ali 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 inadeauate 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).

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,
because the temperature rise does not occur until later, evaporation is
slower. 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
more favourable than those on the lower belt, to our problem of forest
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reproduction. (See Fig. 3). The Tauruses are rugged, high mountains
and display enclosed karst depressions. Therefore, the relief presents great
changes Over short distances, and this produces many loeal elimates.

The main pattern of elimate in the Aegean, Marmara and Southeast
Regions resembles that of the regions deseribed above. In summer, ari-
dity prevails in regions truly dominated by the Mediterranean, and tem-
perature readings are very high in places. Diurnul maximum readings
may reach 35°C. In the north Marmara region, which partly comes under
the influence of the Black Sea, temperatures are not as high as
in the Aegean area. Consequently, in the Aegean and Marmara regions,
particularly on the high belts, summers are not so hot and aridity is
less prolonged. Since these regions are influenced by the barometrical
minima from the Mediterranean Sea, precipitation is more plentiful and
has a more even distribution. (See Fig. 4. a and b).

Il. Main tree species in tlie mediterranean elimate areas of Turkey

The high and low belts under Mediterranean regime possessing tlie
above climatic features are characterised by various tree species, which
make up 56.73 % of Turkey’s total forest area.

1. Chief shrubs, bushes and tree species on the Low Belt.

In this zone, besides the following maquis and hygrouphylous maquis
elements: (Quercus coccifera, Xuercus ilex, Laurus nobilis, Cistus sp.,
Arbutus unedo, A. andraehne, Phillyrea media, Styrax officinalis, Erica
arborea, Myrtus sp. ete.,) and these small tree types. (Ceretonia siliqua,
Pistacia terabinthus, liauidamber orientalis, Olea europaea, Acer semper-
virens, A. monspessulanum, and certain juniper species.), mainly Pinus
brutia Tenore, followed by Pinus pinea, Cupressus sempervirens, and
Quercus libani, Q. valonia, >Q cerris are ali widespread. The tree species
most typical and widespread in the Mediterranean elimate regime on
the Aegean lIslands, the south seetion of Turkey’s Marmara Region and
Southeast Anatolia, is Pinus brutia. It is the most typical representative
of the east Mediterranean conditions, since it is found on ali types of
soil and geological origins, which stands extreme heat and aridity, thrives
at amazingly high altitudes, and develops wherever tree growth is at ali
possible, except in Continental elimates. In fact, the limits of Pinus brutia
distribution and those of Turkey’s Mediterranean elimate zones corres-
pond closely. (See Fig. 5). Next to Pinus brutia, there are 40 thousand
heetares of Pinus pinea forest area in the Mediterranean elimate area of
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the Aegean region and also a small zone of cypress in South Anatolia.
(See Fig. 6).

2. Chief tree speeies on High Belt.

On the high .belt of the Mediterranean elimate region of Sonth Ana-
tolia, between altitudes of 1,000 - 2,000 m, Cedrus libani, both pure and
mixed with juniper speeies 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 elimate is typical for eedar
distribution. The geological formation is limestone (crystalline - massif -
soft limestone). On steep escarpments karst phenomena are prevalent.

Abies ciliciea 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 elimate) in small pure stands
or mixed with juniper, 'eedar and Corsiean pine, usually at 1,200 - 2,000 m
on dry limestone soils and karst sites. This speeies, resistant to the arid
elimate of the Mediterranean regime, rather than the North Anatolia
moisture - loving firs (Abies normanniana, A. bommiilleriana), corres-
ponds to the Abies cephaloniea in Greeee and the Abies pinsapo in Spain
in the westem Mediterranean sections.

In the Marmara secondary type Mediterranean elimate, summers
which are dry and cool in high places (800 -1,600 m) and on northem
slopes a 5,000 heetare stand of Abies eaui -trojani is worthy of mention.
This fast - growing speeies, (50-60 cm diameter and 25-30m height
at 70-80 years of age,) occurs in stands mixed with Pinus nigra and
beeeh. (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 eneoun-
tered only in the Black Sea Regions under maritime elimate, is not con-
sidered to be a speeies typical of the Mediterranean elimate regime.

IH. Conditions for regeneration in mediterranean elimate regime
and in particular in mediterranean elimate areas in Turkey

To make the best approach to this question and to assess it in terms
of Mediterranean elimatie eonditions, | think it useful to mention briefly
the general ecologieal and management eonditions of forest regeneration.



FOREST REGENERATION IN THE MEDITERRANEAN 103

1. General ecology of forest regeneration in the Mediterranean
Region.

In his well - known book, Vanselow, has dealt in detail with the ge-
neral ecological conditions of natural regeneration. It is neither possible
nor profitable to go into ali these factors here. As is known, in ali places
where the soil is suited to fostering natural offspring, and where a stand
produces sufficient seed -release, plentiful rainfall, evenly distributed,
a high air moisture content is required to enable the seed to germinate,
the shoot to emerge, take hold and develop. These are the foremost con-
ditions neceassary to establish natural renawal. In one word, successful
regeneration depends on moisture. Next to this come the frequency of
seed - year, suitable temperature and light. As a rule, where temperature
are favourable, seed - years are also frequent and generous. These, toget-
her with adequate water capacity of the soil, i. e. loose, deep soils which
are well - decayed, with an ability to retain winter moisture, provide ali
the conditions for good growing sites for natural reproduction. Ground
water usually plays a secondary role in natural renewal.

For successful natural renewall, that is to say, at one and the same
time to produce an adeauately dense, good auality renewal, it is not just
the amount, but also the timing of the rainfall which is important.
Germination and natural offspring are dependent mostly on spring and
summer rains. The second essential of the water factor, the air moisture
is concemed more indirectly. As is known, high moisture content in the
air plavs a helphul role in lessening loss of water through transpiration
and evaporation, especially in dry periods; in fact, it can make ali the
difference between survival and death of the natural offspring. Conse-
quently, the relation of evapotranspiration in the water - balance is very
important on any site. Edaphically, besides an adequate water content
of the soil, it is neceassary for the falling seeds to find a suitable ger-
mination bed. Also, ali kinds of wild flora (weeds or shrubs) can make
germination and sprouting more difficult. A mild humus content, and
an intimate mixture of minerals and soil are reauired 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 extremes of
temperature by protecting the young from frost, heat and wind effects,
and by increasing air moisture. But the older stand can cause damage
to the offspring by impairing light and offering root - competition. Thus,



104: F. SAATCIOGLU

the forest manager must regulate properly the matter of shelter. Lastly,
in forests where tolerant speeies (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 speeies and soil conditions, the follo-
wing fact emerges: In sites under Mediterranean elimate regime, natural
reproduetion 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 pattem of elimate is auite the reverse
of what natural reproduetion reauires. 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 inereasing
transpiration and evaporation rather than holding it to the minimum.

A study of these conditions and of the widespread speeies 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, | think it useful to dwell briefly on Pinus brutia,
as a typical example of Mediterranean sites in Turkey. Seed - release
in this speeies usually begins in June, inereases in the second half of
August, reaching a maximum between August and September in the high
belt, and between September and October on the low belt, continuing in
diminishing gjuantities 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-Oetober 70.0 35 725 16.1
November-December 17.5 55 7.5 45

January-May 0 84.1 0 55.8
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The maximal release occurs in August to October (end of summer
and autumn). Next to this, but as a second or even third maximum, re-
latively lower seed -falls occur between November and December, and
between June and July. As opposed to this, germination, and sprouting
occur in spring and to a lesser extent, in autumn and other periods.
Maximal sproutings are the shoots from the August-October and partially
November - December seed - release, since Pinus brutia seeds, despite
mild wet winters, do not germinate immediately, but lie dormant in the
soil, emerging at the surface in spring. Spring sprouting on the high
belt starts at the end of March and the beginning of April, reaches a high
maximum in May and ceases in the middle of August. In both belts,
spring sprouting takes place within three months (April, May and June
and March, April and May). The offspring produced in these main sprou-
ting seasons profit from the spring rainfall in both belts, but soon face
the severe summer aridity and water deficiency, particularly in the lower
belt, (See Figs. 8) and suffer great losses depending on the stage of
their development. The minirrial number of shoots which emerge in June-
August have no chance of survival at ali. According to our research, one
third of the shoots to appear above ground in the high belt dry out in
the first year, while the dessication rate in the second and third years
together is about 10%. In dry years (like 1972), the mortality rate is
much higher.

The young shoots emerging in these Mediterranean conditions must
send out roots in search of water within the shortest possible time. The
stem - height and root - lenght in 2 year - old Pinus brutia seedlings from
seeds planted in December 1971 on the natural regeneration sites are gi-
ven as follows :

Trial site Seeding date Date of measurement Height Root lenght
] cm cm
Low belt 1.12.1971 1.12.1973 21 84
(Duzlercami) » 18 84
11 71
High belt > * 26 53
(Haeibekar) > 27 60

> b2 34 53
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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 reauirements 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 subjeet 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 eonifers, 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 - Deeem-
ber. The seeds spend the winter in a cold, wet environment, and when in
spring the snow - cover melts, (approximately the beginnmg 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 June, 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.

a

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 cypress stands, sooner or later, are completely
wiped out.

The grey red or brown pedocal soils typical of Mediterranean areas
whieh present partial terra rosa features, the limestone soils which have
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been leached in varying degrees, and the stony, boulder - strewn, warm,
shallovv though deeply - creviced soils poor in humus, which have deve-
loped on Paleccene and Eocene limestone and in Turkey are covered with
eedar, increase the effeets of dryness and are responsible for augmeting
losses. (See. Fig. 10).,

Humus is rarely present, because organic remains decay rapidly in
Mediterranean regions. But a widespread Moder -type cover, composed
of 2 - 3year old needles and leaves, undecayed because of laek of moisture,
often presents itself. These are often found in fairly thick layers which
cover the soil and prevent the seed from coming into contact with the
mineral soil and make reproduetion even more difficult.

In certain regions on degraded forest sites, the vegetation cover,
especially maquis and other Mediterranean shrubs, has impoverished the
soil to such an extent that natural renewal is rendered impossible. Th'e
main stands, especially in Pinus brutia sites, have been so degraded and
ruined that in pure, typical light - demanding Pinus brutia stands, biotic
problems have arisen and measure must be taken to solve them. Howe-
ver, since the elimate is hot and most of the stands have a low density,
the press have well - lit, well-developed crowns and produce plentiful seed
and good seed - years are freauent, especially in Pinus brutia.

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

The difficulties of natural regeneration in these regions make great
demands upon the forest manager. This fact has not yet been recognised
in Turkey, along with other Mediterranean countries. In Turkey, there
are many instances of 25 - 30 thousand heetares of forest under the ma-
nagement of one or t\vo forest engitieers. Also there is' a great need for
an adeauate netvvork of roads to enable scattered erops to be harvested
on wide areas of renewal sites with the minimum of damage. Lastly,
historical development, conditions of elimate and large - scale humaii
instrusion have ruined Mediterranean fore3t lands and rendered them
unstable in the face of extemal influences. Forest management must pro-
tect them from organic and non - organic dangers, particularly from ani-
mal grazing, especially goats, which, if not entirely kept out, should at
least be controlled, if natural renewal is to be given a chance.



108 F. SAATCIOGLI3

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 auestion 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. | suggest that the existenee 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
wititer 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 vvinter moisture»,
«maximum uptake of water from the soil» and «frugal use of water» are
without doubt the unchanging principles of ali Mediterranean forest for-
mations.

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

Biotically, the vegetation cover presents a serious problem, partieu-
larly plants common on maauis and garicme formations which are wides-
pread on the low belt, and also the density of the cover, espieally 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, whieh 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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satisfactory degree of density, especially as regards the regulation of
the relation of nursing shelter - trees to juveniles, and many other prob-
lems arising from the strueture of natural regeneration and the measures
that should be taken ali make it essential that managment units should
not be too large, and that adequate numbers of staff should be provided.
This point is the first of the important questions as regards the manage-
ment of natural renewal.

The second question is that of providing a network of roads which,
winter and summer, will facilitate transport, and also equipment to
assist management to carry out its tasks.

Livestock grazing, particularly goats, continues to be a foremost
problem for natural regeneration in Mediterranean regions, especially in
Turkey. It is well - known that the goat js the greastest enemy of young
generations of the forest .Statistics show that there are stili at least 20
million goats in Turkey. No natural regeneration has a chance of success
where goats are admitted. This gives rise to great eonflict betvveen the
forester wishing to keep goats out of natural renewal sites and the local
peasant who hreeds them.

2. Precautions.

I think the information which | have presented about conditions in
subtropical Mediterranean regions and the problems of natural reprodue-
tion suggests of itself the precaution which must be taken by the Medi-
terranean forester to overeome his difficulties. However, there are one
or two important measures which | should like to mention.

It must be emphasised that any remedial work conceming renewal
in subtropical regions must use means to alleviate the effects of aridity
and to conserve water, as a basic principle. It must be remembered that
not every stand under Mediterranean elimate is suited to natural repro-
duetion. Therefore it is essential to carry out investigations to discover
vvhether or not the constitution of the stand, the presence of seed - trees,
the edaphic and biotic conditions will lend themselves to natural regene-
ration. For example, nearly half of the Pinus brutia stands in Turkey,
especially on the low belt, despite the most modem intervention, are not
in a state to achieve satisfactory renewal through natural seed - release,
and show the need for large - scale soil operations, which are costly. Also,
in many forest preserves in the south and east, management conditions
for natural renewal are unfavourable and discouraging. Here, clearcutting
in strips is carried out, followed by artificial regeneration using seed-
lings of the most suitable origins. In many places, seedlings in tubes may
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have to be used. In order to seeure 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 sheltenvood in zones, or small
area shelterwood in large groups, groups or clusters is to be recommen-
ded. The forester must constantly supervise the sheltenvood operations,
and arrange it so that evaporation and transpiration are minimised, that
air movement is reduced, that neither light nor preeipitation is hindered,
that a sufficient auantity of seed is provided to restock the site, and
lastly, that the natural young ones are protected from extremes of tem-
perature, buring or desiccatioll.

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 renevval, usually the soil must be
prepared. It is essential to remove Moder cover and bring the mineral
soil to the surfaee. 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. Whiehever cutting method
is used, ali soil preparation and buming 6ver 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 independenee,
because in the area under the main nurses, rainfall is inadequate and
there is too much root competition. FoHowving this, seeding and a eon-
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 northem aspects, by using the lateral
protection of a mature stand, natural renevval methods on 30 - 60 m wide
strips often give good results. Success is increased and safeguarded by
preparing the soil or buming o6ver 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. Freauent 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

Mit dem vorliegenden Referat wurde die allgemeinen Charakteris-
tiken des Mittelmeerklimas mit seinen typisehen Eigentimliehkeiten er-
Ortert und dann auf die Baumarten und Waldverjiingungsprobleme der
subtropischen Gebiete der Tirkei eingegangen.

Das subtropisehe Mittelmeerklime liegt im Sommer unter dem die-
rekten Einfluss des siidlichen, trockenen und tropischen, im Winter un-
ter dem des nordliehen feuchten und massig warmen Klimas, worauf sein
subtropischer Charakter zuriekzufihren ist. Eine zweckentspreehende
Abgrenzung der Mittelmeergebiete der Tlrkei kann nur dann durch
gefuhrt werden, wenn das Problem vom Standpunkt der Niederschlagsver-
teilung betrachtet wird. In Kleinasien werden die Klimaverhaltnisse des
Mittelmeeres am besten im Sidanatolien wiedergespiegelt, wo also 24,18
% der Gesamtwaldflaehe des Landes verbreitet ist. Die Verhaltnisse in
Siudanatolien, im agaischen Gebiet und im Marmaragebiet sind den sid-
lichen &hnlich (Abb. 1).

Das slidanatolische Subtropengebiet besteht mindestens aus zwei
Einheiten, die getrennte und untersehiedliche Lebensraume bilden, Die
untere Zone, die einen monotonen Charakter hat, reicht bis zu den Hohen
etwa von 1000 -1100 m #.d.M. und von dieser Hohe aufwarts beginnt die
obere Zone, d. h. Gebirgszone des Mittelmeergebietes. In der unteren Zone
kann aus klimatischen Grimden eine eigentliche Winterperiode nicht
zustand kommen, was eine gewissen dauer der Vegetationsvorgange auch
in den Wintermonaten ermdglicht. In der oberen Zone dagegen erfolgt
eine Temperaturabnahme, wahrend die Niederschlage ansteigen. Trotz
der Angehorigkeit des Gebietes zum Ostmittelmeer gelten in der oberen
Zone eigentlich die Winterverhaltnisse der gmassigten Zone. Bei der
untren Zone in den Frihlingsmonaten steigt die Temperatur rasch an
und reichliehe Niederschlage fallen, so dass fir das Pflanzenleben und
die Waldverjungung im Frihjahr eine kurze aber sehr giinstige
Periode entsteht. Nach einigen Wochen aber héren die Niederschlage
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auf, wahrend die Temperatur ansteigt und infolgedessen eine warme und
trockene Periode, die in einer starken Form ungefahr vier Monate dauert,
beginnt. In dieser Zone der subtropischen Gebiete herrschen eine aus-
gesprochen starke Sommerdirre und ungunstige ombrothermischen
Verhaltnisse (Abb. 2 a. b). In der oberen Zone dagegen erfahren die mehr
oder welliger gleiehen Verhaltnisse der Sommerperiode etwa zwei Monate
Verspahtung. Trotz der kurzen Vegetationsperiode in den montanen
Regionen kénnen die Verhaltnisse bezuglich der Waldverjingung im
Vergleich zur unteren Zone als bedeutend besser angesehen werden (Abb.
3). Die anderen Mediterran - Subtropischen Gebiete der Turkei namlich
agaisches Gebiet, Marmaragebiet und Sid - ostanatolisches Gebiet weisen
im allgemeinen klimatisch ahnli.che Verhaltnisse auf, wie die sidlichen.
Agadische und Marmaragebiete liegen im Winter imter dem Einfluss
samtlicher Luftdruckminima vom Mittelmeer. Daher haben sie reichli-
chere Niederschlage mit mehr regelmassige Verteilung (Abb. 44, b).

In der unteren Zone sind ausser der Macchienelemente hauptsach-
lich Walder von Hartkiefer, Pinie, Zypresse und Eichenarten verbreitet.
Von den fremdlandischen Baumarten werden Eukalypthus - Arten, Pinus
pinaster, Pinus radiata und Acacia cyanophylla mit Erfolg kinstlich an-
gebaut. Die Hartkiefer ist die charakteristische Baumart des Ostmit-
telmeergebietes. Ihr Areal betragt in der Turkei etwa 3 Mili. ha. Est ist
sehr interessant, dass eine grosse Anpassung der Grenzen des Mittelmeer-
gebietes der Tirkei mit dem des Areals der Hartkiefer festgestellt wer-
denkann (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 Waldflachen vorkommen (Abb. 6). In
den oberen Zonen der Mittelmeerregion in Sid - Anatolien zwischen etwa
1000 und 2000 Metem (. d. M. ist die Zeder (Cedrus libani) in reinen
Bestdnden oder meist mit Wacholder - Arten gemischt verbreitet. Die
Tanne (Abies cilicica) ist im allgemeinen auf den sudlichen Hangen (im
Winter ausgeglichenes Randgebirgsklima) des mittleren, dstlichen Tau-
rusgebirge in kleinen, reinen oder mit Zeder, Wacholder sowie der Sch-
warzkiefer gemischten Bestdnden auf meist trockenen zum Teil verkarste-
ten Kalkbdden in H6hen von zwischen etwa 1200 - 2000 Metem verbreitet.
Auf den im Sommer trockenen aber kiihlen oberen Lagen (800-1600 m)
und Nord - Hangen des Marmara - Untertyps von Mittelmeerklima komini
noch Abies equi -trojani vor, die in der Turkei nur etwa 5000 ha Wald-
flache hat (Abb. 7). Die Schwarzkiefer, die im Taurus, Thrakien, Nord-
Nordwest-, West -und Mittelanatolien eine grosse Verbreitung hat, ist
fir das Mittelmeergebiet nicht charakteristisch.
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Es sind uberall dort, wo ein die Verjiungung aufnahmefahiger Boden
gegeben ist und reichlieher Samenabfall stattfindet, die Bedingungen fir
die Keimung der Samen, fir das Auflaufen sowie das Fussfassell. der
Verjungung erflllt. Die natirliche Verjingung benétigt entsprechen-
der Niedersehlag und hohe Luftfeuehtigkeit. Es ist nicht nur die Men-
ge des Niederschlages, sondern die Zeit, in der die Niederschlage fallen, so
der Keimungsvorgang und der Anwuchs sind wesentlich wohl in erster
Linie auf Frihjahrs- und Sommerniederschlage angewiesen.

Wenn die allgemeinen o6kologischen Bedin,gungen der natiirlichen
Verjungung mit Beriuicksichtigung der Verhaltnisse im Mittelmeergebiet
ausgewertet werden, kann gleich die Tatsache festgestellt werden, dass
die naturliche Verjingung im Mittelmeerklimagebiet sehr unglnstige
Bedingungen und grosse Schwierikgeiten zu meistem hat.

Der maximale Samenabfall bei der Hartkiefer erfolgt in den Mona-
ten August bis Oktober (Ende Sommer und Herbst). Nach dem Herbst-
abfall kommen mit verhaltnissmassig niedrigen Werten ein zvveites sogar
ein drittes Maximum in den Perioden November- Dezember und Juni-
Juli vor. Die Keimung und das Auflaufen erfolgen dagegen in der Rcgel
im Frihjahr und mit einem geringen Anteil auch im Herbst. Die Pflanzen
aus dem Hauptauflauf kénnen in-den beiden Zonen des Mittelmeergebie-
tes den Friuhjahrsregen ausniitzen, wo sie aber nach kurzer Zeit besonders
in der unteren Zone der Sommertrockenheit und dem damit verbundenen
Wasserdefizit (Abb. 8) ausgesetzt werden und je nach Entwicklungszu-
stand grosse Verluste erlitten. Ferner ist es tberall der Fail, dass die jun-
gen Pflanzen unter den Verhaltnissen des Mittelmeergebietes versuchen
mit ihren langen Wurzeln im Boden die Feuchtigkeit zu erreichen. Zwei
jahrige Hartkiefempflanzen entwiekeln eine Wurzellange von 4 — 6,5
Fache der Sprosslange. Die Pinie und Zypresse haben auch ahnliche 6ko-
logische Anspriiche und Verjlingungsbiologie, wie die Hartkiefer. Bei
der Baumart Zeder in der oberen Zone erfolgt der Samenabfall in den
Monaten November und Dezember. Die Samen verbringen den Winter
im kalten und nassen Boden, um im Frihjahr nach der Schneeschmelze
(etwa Anfang Mai) zu keimen und aufzulaufen. In diesen Gebieten ist
der Sommer mit einer Niederschlagsmenge von 45 mm trotz der héheren
Lage der montanen Regionen mehr oder werliger warm und trocken. Vom
Mai bis Oktober weist der Trockelheitsindex einen Wert von weniger
als 20 (Abb. 9). Wegen diesen unglnstigen Verhaltnissen sind die Zedern-
keimlinge &hnlich wie bei den oben erwédhnten Baumarten der unteren
Zone der meist todlichen Trockenheit ausgesetzt Was fiir die Zeder aus-

Q. Fek Dergsi A - 8



114 F. SAATCIOGLU

gefuhrt wurde, gilt auch fiir Abies cilicica, die in den gleichen Hdéhenla-
gen zu Hause ist.

Es ist fir das Gebiet typisch, dass fast Uberall als Polge des Wasser-
mangels ein Modertyp aus 2-3 jahrigem unzersetztem Streu gebildet
wird, der die Entstehung der natiirlichen Verjungung erheblich ersch-
wert. Die Bdden sind meist steinig zum Teil grobsteinig, warm, humusarm
und flachgriindig, aber kluftig (Abb. 10).

Die intensive forstliche Behandlung und der Schutz der Walder ge-
gen anorganischen und organischen Gefahren insbesondere die Abschaf-
fung der Ziegemveide, sind die wichtigsten und massgebenden wirtschaft
lichen Voraussetzungen der natiirlichen Verjingung im Mittelmeergebiet.

Die Eigenschaften der Anpassung, die die Ausnutzung der Winter-
feuchtigkeit, die maximale Wasserentzug aus dem Boden und sehi- spar-
same Verbrauch des Wassers ermdglichen, kdnnen als Grundprinzipien
des Lebens der mediterranen Waldformationen betrachtet werden. Die
Bestrebung einer intensiven Bevvirtschaftung der mediterranen Walder
ist von grosser Bedeutung. Die Wirtschaftseinheiten dirfen nicht lber-
massig gross sein und den Forstbetrieben muss ausreichendes Personal
zur Verfugung gestellt werden. Zu den wirtschaftlichen Bedingungen und
Problemen ist auch zu rechnen, dass durch Weidevieh, durch hohe Zie-
genweide die natlrliche Verjingung wesentlich erschwert oder in Frage
gestellt werden kann. Die Ziegenweide ist in der tirkischen Forstwirt-
schaft ein grosses Problem, das immer noch (berall im Vordergrund
steht.

Als Massnahrnen muss ich ausdriicklich hervorheben, dass bei ailen
Verjungungsmethoden 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
ailen Vorhaben, die der Forstmann zu beachten hat. Es ist klar, dass
unter den mediterranen Bestockungsverhaltnissen'nicht jeder Bestand
verjungungsfahig oder verjingungstaugiich ist. In den Fallen, wo die
Verhaltnisse der natirlichen Waldgriindung nicht gerade gunstig sind
aber trotzdem die naturliche Verjungung angestrebt wird, missen schwi-
rige und kostspielige Massnahrnen wie intensive Bodenbearbeitung usw.
getroffen werden, um einen gewissen Erfolg zu erzielen. Dabei muss die
Frage beantvvortet werden, ob die natiirliche Verjliingung Uberhaupt dko-
nomisch ist. Daher ist in den verhauenen und herabgekommenen Bestan-
den unter den sicheren Schutzmassnahmen auf Kahlschlagen die Kmist-
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verjiingung vorzuziehen. In den Fallen, wo es die Verhaltnisse erlauben,
wird ohne Zweifel die natiirliehe Verjlingungsmethoden vorgezogen. Bei
der Ansfithrung der natlrliehen Verjiingung sind im ailgemeinen je nach
den Bestockungsverhaltnissen und den Baumarten Zonenweise Grosschirm
stellung oder entsprechende Formen der Kleinschirmstellung zu empfeh-
len. Wir stellen oft fest, dass besonders bei den Hartkiefernwaldem der
Tiurkei die Samenerzeugung meistens ausreichend ist, wahrend flr die
Herstellung der Bodengare und Beseidigung der Moderschicht von medi-
terranem Typ in vielen Fallen eine oberflaehliche Bodenbearbeitung oder
an Stelle dessen die Brandkultur, die den Mineralboden zutag treten lasst,
bendtigt wird. So ist es dann moglich auf den Vorberei.tungshieb zu ver-
sichten und unmittelbar mit dem Besamungshieb die Verjiingung ein-
zuleiten. In der oberen zone, wo die 6kologischen und biotischen Verhalt-
nisse es zulassen, kann die natiirliehe Seitenbesamung besonders auf
Nordhangen und 30-40 m breiten Kahlstreifen mit dem Seitenschutz
gute Resuldate ergeben. Die Ausbreitung der Zapten tragenden Aeste
auf dem Boden erhdht den Erfolg.

Die natiirliehe Verjiingung verlangt vom Wirtschafter hohe faehli-
ehe Fahigkeiten, zielbewusstes Arbeiten und langfristige Dienstmdg-
liehkeit. Die oberen Behtrden mussen diese Voraussetzungen des Erfol-
ges beachten. Durch haufige Versetzung der Wirtsehafter wird der Er-
folg der naturliehen Verjiingung im negativen Sinne beeinflusst.



M Z A Akdeni2 iklim alam Akdeniz iklim alaninin Haziran ayinda kurak sayiLamiyacak kes>rn> (Ayhk iJ>15 ).

Dif meditcransi* urd Subtropischen
GcebietE  der  Tarkei

Mediteranen Gebiete, bei denen der Monat Juni nicht *£ trocken bezeichnet wenfen kann (Monatliet,e [~15 )
M editerr anen climatic sltcs of Turkel Monarid part of the Mediterranen climatic sites in June ( Montly 15 ).

Sekil 1: Tirkiye’nin Akdeniz iklim alanlari. (Ering’e gore)

Abb. 6 : Die mediteranen und subtropischen Gebiete der Tulrkei.

Figire 1 : Mediterranean climatic sites of Turkey.
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= SICAKLIK YAOS
?'EC’\':;(;'Q';TUR YAGIS TEMPERATUR NIEDERSCHLAG
NIEDERSCHLAG TEMPERATURE PRECIPITATION
ANTALYA _ Rakim :Um, MERSIN _ Rakim : 5 m.
_ Hohe G.d.M. :C2m. _ Hoéhe G.d.M. :5 m
Elavatlon .LYm _ Elevation :5 m.

Sekil 2a : Tarkiye’nin giney sahil bdlgelerine (Antalya, Mersin) ait ombrotermik
diyagram.

Abb. 2a: Die ombrothermischen Diagramme von .Kistengebieten der Sud-Turkei.

Fig. 2a: Ombrothermic diagrammes of Turkey’s south Coastal areas.
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SICAKLIK YA&S SICAKLIK YASIS

_ Hoéhe 0.d.M. :20 m. _Hohe ILd-M.:3 m
_ Elevatr'on : 20 m. _ Elavation : 3m.

Sekil 2b: Turkiyenin giiney sahil bolgelerine (Adana, iskenderun) ait ombroter-
mik diyagram.

Abb. 2b: Die ombrothermischen Diagramme von Kistengebieten der Sud - Turkei.

Fig. 2b:

Ombrothermic diagrammes of Turkey’s south Coastal areas.
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SCAKLI< yﬁ;‘, SCAKLIK vafis
TEMPERATUR NIEDERSCHLAG TEMPERATUR NIEDERSCHLAG
TEMPERATURE PREOPITATION TEMPERATURE PRECIPITANON
° mm
C mm c

iV MMEVIXX X X
ELMALI - Rakim :UI3 m. KORKUTELI {Hacibekar} _  Rakim :100C m
_ Hehe (.d.M. ;1113 m.

Hohe {d.M. :1000m.
_ Elevation ; 1113m- Eltvation : 1000 in.

Sekil 3 : Giney Tirkiye’nin daglk bdlgelerine (Korkuteli, EImali) ait ombrotermik
diyagramlar.

Abb. 3 : Die ombrothermischen Diagramme von hdéheren Gebieten der Sid-Turkei.

Fig. 3 : Ombrothermic diagrammes of south Turkey's mountain region, (Korkuteli,
(Korkuteli, EImal).
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SICAK LiK YAOIS
TEHPERATUR NtEOERS CHLA6
SICAKLIK YABIS TAPERATURE PRECIATAION
TEMPERATUR NJEDERSCHLAS
TEMPERATURE PRECIPITATtDN
Fnm vVVM MM IX XX Lm N vMMME X X3 XI
BER&4MA_Rskim : 25 m. iZMIR _Rakim : 25 m
_ Hoha- l<i.H.:25m _Hoéhe 0.d.M.: 256 m
_Elrcztion «25 m -Eltvafcion : 25 m

Sekil 4a : Tirkiye’nin Ege ve Marmara bélgelerine (izmir, Bergama) ait ombro-
termik diyagramlar.

Abb. 4a: Die ombrothermisehen Diagramme von Agais - und Marmaragebieten der
Turkei.

Fig. 4a: Ombrothermic diagrammes of Turkey’s Aegean and Marmara Regions.
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SICAKLIK YAS 15 SICAKLIK YASIS
TEMPERATUR NIEDERSCHLAG TEMPERATUR NIEOERSCHLAS
temperature PRECIPI TATI ON TEMPERATURE PrECIPITATI on
mm
602TEPE_ Rakim: 39n BANDIRMA _ Rakim : 58 m
- Hom ud.M. 39 m Hohe G.dM .: 5%
_ ElLevation : ?9 m _EIevatlon © BH m

Sekil 4b : Tarkiyenin Ege ve Marmara bdlgelerine (Goztepe, Bandirma) ait om-
brotermik diyagramlar.

Abb. 2 b : Die ombrothermischen Diagramme von Agadis-und Marmaragebieten
der Turkei.

Fig. 4 b: Ombrothermic diagrammes of Turkey’s Aegeans and Marmara Regions.



Sekil 5 :
Abb. 5:
Fig. 5:

Kizilgamin (Pinus brutia Ten.) Turkiye'deki tabii yayilisi.
Natirliche Verbreitung der Hartkiefer (Pinus brutia Ten.) in der Turkei.
Natural distribution of Pinus brutia Ten. in Turkey.
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Sekil 6 :
Abb. 6 :
Fig. 6:

Turkiye’de Fistikgami ve Servinin tabii yayilisi.

Natiirliehe Verbreitung der Pinie (Pinus pinea L.) und Zypresse (Cup-
ressus sempervirens L.) in der Tirkei.

Natural distribution of Pinus pinea and Cypress in Turkey.
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Sekil 7 :
Abb. 7 :
Fig. 7:

Tirkiye’de Sedir (Cedrus Libani (Bari*.)) Loud),- Golcnar (Abies cilicica
(Ent. et Kotschy) Carr., Abies equi - trojani Aschers. etSinten’in tabii ya-
yilist.

Natlrliche Verbreitung der Libanonzeder (Cedrus libani (Barr.) Loud.)
und Tannen (Abies cilicica (Ent. et Kotschy) Carr., Abies equi - trojani
,IAschers. et Sint. in der Turkei.

Natural distribution of Cedrus libani (Barr.) Loud., Abies cilicica (Ent. et
Kotschy) Carr., Abies equi - trojani Aschers. et Sint.) in Turkey.
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(mm)

PRECIPITATION

YASS _ NIEDERSCHLAG

Sekil 8 : Antalya’nin Iclimogrami.
Abb. 8 : Die Klimagramme von Antalya.
Fig. 8 : Climogramme of Antalya.
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Sekil 9 : Sedir Arastirma Ormaninin klimogrami.
Abb. 9 : Die Klimagramme vom Zedernversuchswald.
Fig. 9 : Climogramme of Cedar Research Forest.
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Sekil 10 : Sedir mintikalarina ait tipik bir toprak profili.
Abb. 10 : Ein fur Zederngebiet typisches Bodenprofil.
Fig. 10 : Soil profile typical of regions under cedar.



