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Yazan
Dr. Faik Yaltik
I. U. Orman Fakiiltesi
Orman Botanigi Kirsist Asistam

Giris

Cesitli ormancilik faaliyetleri her seyden énce ormanm ve onu meydana getiren
bitki tirleri ile bunlarin hiyolojik Ozelliklerinin bilinmesini sart kilar. Uzun bir gele-
cegi ve davamhligr g6z oniinde tutan bugiiniin modern ormanciliginda sadece agac
ve agacaiklarm degil, toprak florasinin da ormanc: tarafindan taninmasit kacmilmaz
bir zarurct haline gelmistir. Nitckim mescereye vapilmis olan dogru ve yanlis mil-
dahaleleri aksettirmesi bakimindan toprak floras: pratikte onem kazanmistir. Keza
ormancilikta yetisme muhiti minasebetlerini ve verimliligini gostermek iizere ver-
das (refakat) floradan fayvdalamimaktadar.

Turkiye ormanlarimin topografik yapi ve iklim bakimundan cesitlilik  gbste-
ven bolgelerde bulunusu ve bunun bir neticesi olarak cok degisik ve zengin kompozis-
vonlar meydana getirmesi floristik arastirmalar glclestirmekte, bu alandaki c¢alis-
ma ve lesbitler birkac kusagin hayvatim dolduracak bir genislige erismektedir. Du-
rum boyle olmakla beraber, birbirinden belirgin farklarla ayrilan cesitli orman min-
tikalarinda niive sahalar secileres bu alanlar (izerinde floristik calhismalara basla-
nilmast muamkindar. Bu cahsmalardan elde edilecek neticeler iklim sartlar: ve agag
ttrleri itibarile benzer diger orman nuntikaalrina tesmil edilebilir, Belgrad Orma-
n'm bu nive sahalardan birincisi olmaya namzet gormekteyiz: Clnki, Belgrad Or-
mani Bahcekdy Ornek Orman Isletme Midiirligivnin teknik ve idari mesliyeti
altinda ve Cirman Fakiiltesi'nin biv “arhstn‘ma ve tatbikat” ormamdu. Vazedile-
cek ilmi arastirmalara ve pratik ormancilik faaliyetlerine bazi esas ve dokimanlar
vermesi bakimindan ormam teskil eden mescerelerin hangi tlrlerden miitesekkil
oldugunun ve bu tirlerin ¢esitli biyolojik ozellikleri ile hulunus yerlerinin biran ev-
vel bilinmesinde fayda ve zaruret vardir.

(x) Bu yazi, 1959-1963 yillary arasindy 1. U. Orman Sctonigi Kilksdsinde aym isim alunda hazirlanmis  olan
doktore calismagimn biv huldsassde
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meosinin kilclik dlelide d» olsa, degisik agac turlerini ormana sckmast ve sun'i mes-
ceveler tesizi, zamanke bu ormanm floiistik teikibinin degismesine schen olacak-
1 Buglinkil tesbitleriniz gelece@e bir mukayese imkam saghyacak ve bu ydnden
de favaah biv dokivmon olacaltiv.

Sen senelerde ormanm binlerce ziyareteiye acik olmasi ve Ornek Orman Islet-

Bu mitdahaza be Belgrad Ormaenma ait flovistik arastirmanzin maksat ve ga-
vesint asafda Ge madde hdinde ozetlivebiliviz

1 -~ Belerod Qrman: ve covirsi

nin bongl bitkilovden mitteselzil o'dugunu ta-
sistemotik hitki listesini” hazirlamalk,

.

vin cimek, yoni

2 - Herbne tariin “eicekleme” ve “hayat formlar” gibi iklim ile siki ilgisi
bulunan bivolojik tezahiirlerini tesbhit etmelr ve yetisme yeri istegi hakkinda genel
bir fikir edinmel: balmundan orrnanin neresinde ve hangi kesafette (bolluk) bulun-

dugunu helirtmelk.

3 -— Belovad ormamm kusiatan ¢cah formasvenu ile bu ormanin agac tirit ve
tepe kapalihf balimindan fark gosteren ana mescere tiplerinde floristik kompozis-
vonu teshit ve flera bakmundan bu tipier arasazda Lelirgin farklar arastirarak or-
taya koyvmaltn,

I. BELGRAD ORMAN VEJETASYONUNUN FLORISTIK ANALIZI
A — Ormamm Bitki Cografyas: Yoniinden Durumu

Flovistik terkibi itibarile, Belgrad Ormanymin bitki cografyasy yoniinden  bir
yeknesakhk arzetmedigi muhtelit arastirieillar tarafindan  belirtilmis bulunmakta-
e Rayacik . A0 78y, “hu ormanin daha ziyade bir orta Avrupa hiviyeti tasidigi

andan tetkik edifeceir olursa ermann yalmz Balkan floras: degil.
Lo bivbirinden ayver kairalitevrde olan Celchis, Mediterran ve orta Avriupa
flora cloraanlaven da ihtiva etiigi gorlur”, demektedir. Aym sekilde Acatay (1, s:
Ty ve Bormnvtiller (16Y e bu hususa femas etinekte ve “ormanin agac florasinin or-
1o Avrupa’y: andomasma mukabil alt tabaka florasinin ve bilhassa ruderal ve ca-
virlavin Akdeniz damygast tasidhgr ve her tarafta oldugu gibi burada da Mediterran
tivlere sastiantddigmm™ zikvetme!-tedirler.

zannedi RSN

ayn1 o saan

DoSu Trakya'yr bitki cogra‘vest yoniinden inczleyven Mattfeld (62, s: 23) “Spay-
tivm Junceum L.un Belgrad ormenmnda meydana cikis ile Istranca’yva nazaran Ak-
cdnis fiora elemaniariun buradn zenginlesmis oldugunu” DLelirtmektedir. Bunlar-
den ayvri olarals Costantin Regel cserinde, Belgrad Ormaninda Akdeniz flora eleman-
Jarr ilo Nemoral (ormana ait) clemanlarin hemen hemen sayica birbirine denk ol-
durunu velrimekis ve bunun sebebini de, bu ormanin Mediterran  Mintakasimn
kuzey smrnda, ve bu simmrin nemoval zon ile karsilastigln yerde bulunmasina atfet-
moktedis (77, s 246_.247). Dr. Davis'in sematize ettifi harita da (Harita: 2) yuka-
i ifadeleri tevid eder mahiyettedir.

Reterad Ormam florasinin hakiki analizini yapmak, bu floradan ne kadarmmn
Aediterran, hangiierinin orta Avrupa, Balkan ve Colchis vejetasyon arealine dahil
sunu ortaya keymak maksadi ile ormanda goriillen her tiriin ayrt ayrt genel
cofrafi yvayilislar ve ait oldugu avcali Boissier (13), Camus (24), Hayek (47), Hic-
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kel (49 a) Karamanoglu (52). Rehder (73). Schwarz (84), Handel-Mazzetti (46
gibi literatiirden cikarilarak sistematik listede gosterilmistir,

Belgrad Ormaninda 1) mescere altinda 2) mescere cevresinde ve aciklhklarda
olmak Uzere yaygm goriilen tirlerin genel cografi yayihislarn ve Turrill (93)'in Bai-
kan Yarimadasi Vejetasyonu ic¢in hazirlanmis oldugu cografi taksimaty esas alarak
tablo (Tablo: 1) tertiplenmistir. Bu tablodaki niimerik degerler (/. olarak) de yu-
karida belirtilen fikirleri teyid etmekitedir. Soyleki:

Gelibolu Yarimadasinin floristix analizini yapan Turrdi V., V., VII, VIIL vc
N. kategoriler icersinde yer alan tiwlerin Akdeniz tipi bitkiler olacagm kabul et-
mektldir (84, s: 145) ki bu duruma gore guney Avrupa (VIIL)'da yayihs gdsteren
tirlerin de Akdeniz bitki areali icersinde miitalaa cdilmesi icap cimektedir. Belgrad
Ormamndaki mescereleri tegkil eden agac ve agaccaiklar ile bu mescerclerin altinda
vaygm gorilen tirlerin 4¢ 56,11 bitin ve orta Avrupa ile Balkan flora arealine ait
bulunmakta, “%22'si bltin AXkdeniz havzasi ile gliney Avrupa, yani Akdeniz flora
areali i¢inde yer almakta, <7181 Karadeniz (Colchis-giiney Euxine) ve kismen Kaf-
kas floruna dahil bulunmakta, 3,9u da dinyvamn di¢er kisimlannda yvayihs gos-
termektedir.

Belgrad Ormanindaki mescereler altinda gorilen iurlerin yarsindan fazlasmin
12 56,1) butun Avrupa, orta Avirupa ve Balkan floras: elemanlarindan mitesekkii
bulunusunu cografi mevkiinin bir neticesi olarak izah etmek mumikiin oldugu gibi.
Brica (20)’in  miitaldasimin da nazar itibara alinmasi verinde olur. Brica Avrupa
agac tlrlerinin Anadolu ve Himalaya'daki mevcudiyetini Avrupa’da hikim siirmiis
“Buzullasmaya” atfetmekiedir. Nitekim “Avrupamn buz devri esnasinda, Anadolu
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HARITA : 2; Bitki cografyast yiniuden Tiirkiye’nin bblgelere ayrilisi (Davis'den):
VAP . 2: phyto-geographical  reqions of Turkey: atcording to Dr. Davis; P. H.
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ve Himalaya'lara kadar Ovta Savkin daghk memieketleri buzullasmadan onceki Av-
rupa agace cinslerinin meleei haline gelmis ve buzullar ¢ekilip Avrupa iklimi daha
mutedii bir hale geldig¢i zaman bu cinsler Anadolu, Ege Denizi ve daha garba dogru
nareketle Aviupa’yr tekrar kaplamistir. Mesela yabani incir daha geniiz Ege Deni-
vini gecip Yunanistan'a girerken Castanea vesca garpta Portekiz'e kadar niifuz el-
mistir. Buzul devrinden sonra bu vejelasyonun sarxtan itibaren Avrupa’y:r tekrar is-
silasinda Turkive bir koprit volit ifa etmistii” demektedir. Bu ifadeye gore Belgrad
Ormanmimda Avrupa [Jorunun istirak nispetinin ylksekligi, bu ormanmn crta Avrupa
florunun IHimalaya istikametinde o6cil ve toloar donilstt yvolu Gzerinde hulunmasin-
dan ileri celdidi cok muhtemeldir.

Akdeniz flora clemanlarmdan Erica arborea, Erica vertieillata, Calluna vulga-

“is, Arbutus uncdo, Cistus salviifolius, Cistus villosus, Spartium junceum; Laurus
nobilis, Osyris alba, Lavandula cariensis

Pyracantha cocinca, Poterium spinosum;
Quercus coceifera, Q. infectoria, Juniperus oxyeedrus ile Therophyt ve Geophyt bit-
Rilevin hitatik cogunlugu orman el ve acit sahalarda ve ormamn cevresinde ver ali-
s hurada hilkisnm stren iklHm kadar, Disan midahaleleri basta olmak Uzere biyotik
faktorlerve tfeimels dogrn olue kenaatindeyiz, Nitekim Irmakx (30, s: 21) bu konuwyu

femas etmekic ve “orruunn imho<imdan senra amil olun toprak tasmmast hircok yer-
rerde topragim gk

rrmasim ve kaba daneli clmasim mueip ohmustur. Boylece muva-
zenet kurakhinn mittehammil bir veletasyvonun lehine bozulmustur”, demektedir,
Ksasen ormanm covresindeki ealihk ve ack sahalarda vayein gortilen tirlevin 0 43,7
sinin giney Aviupa ve Akdeniz flora clemaniavindan miitesekkil olusu seklindeki
techitlerimiz de bu hususu tevid etmeaktedir.

Belorad Ormamndn Prunus laurocerasns’un kuytn yervleri, dere iclevini secisi
ccok Tokal hulunusin, (Trachystemon orvieatale, Epimedium pubigerum, Daphe pon-
tica, Szlvia Forskahlei, Fritiflaria ponties (¢ok lekaly... gibi tiwlerin agk sahalar-

don kagrn, meseeve golzesine sitimsy, Fagus ovientalis'in mahdut ve cogunlukla ku-
zev ve dik maileler Gzevinde goruldst, Rhodsdendron ponticum’un meveut olmaypei
tIstrancn Daclarmda yenlden ortava akisi) gibi mitlsahedeler bhize Coichis flovasi-
nm Belurad Ormamncaki meveudivetinde (4018) iklimin (yaz kurakh@mn varhgn
veo fizyografite faktoriin (hususile vakimin aleak olusw) bhashea rel oynacigr kanaa-
tini uyandimisor, Nitokim Herbert Luis 3950 50 303) ve Cuecezott (29, 0 3) Colehis
vejetasyonunun deniz iklimi ve yagisia sikr by mitnasebet halinde bulundugu, dogu
IGumdeniz holgesinde tiree zengin, bativa gidildikee fakirlestigini belirtmektedirler.

Tamamon avin kavakterde olan cesitli bitlki arealine mensup elemanlarin Bel-
srad Ormuan ve cevresinde bir arayae gelerek zengin ve oldukea karisik bir moza-
vik meydana getirmesinde tepografya ve bugtnkit iklim sartiar ile beraber hatta
ondan daho fazla,  yalan jeolojik caglardaki tebit olaylarim ve ormanin  cografl
mevkiinin neticesi oldugu kanaatindeyiz. Bununla beraber, hiyotik faktdrin de bhn
urulugta hissesi bulunduguna isaret etmek yerinde olur.

3 — Orman Florasnmm “Hayat Formlar Spekturamun®” ve cigeklenmesi

Hayvat formlar spekturumu bir yerin iklim hususiyetlerini direkt olarak ifade
ettiginden (18, s: 268) metecrolejik kayitlarr bulunmayan yerler icin, pratik orman-
cilts ve Czellikle agaclandirma_ toprak muhafazast ile tarnmin cesitli kollarinda 6ze:
bir dnem kazanmr. Ve yine Raunkiaer'in, hayat formlermm iklimi takip eltigi ve ik-
Hime 1abi oldugu hususunda sasmaz kat'iyet bulundugu (73, s: 183) tezinin  tetki-
ki ve iierde yapilacak olan detayh c¢ahsmalarg oncell olmasi maksadivle, iklim husu-
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siyetleri meteorolojik donelere dayamlaruk ortaya ¢ikarvimus bulunan (80) Belgrad
ormant icin bir spekturum hazirlamakta fayda miladhaza cdilmistiv,

Tablo : 1
Belerad Ormam florastmin ait oldufu bitki areallerine gore dagiins ylzdelert
— Table : 1 r
The distribution on the flora of the Belgrad Forest acccerding to the
geagraphical division

Biitin Avr)| Oria Avr. | Giiney Avr. | Balkanlar | Mediterran{ Colchis Diger
All Europe | Central E.| South Eu. Balkans Mediterran;S. Euxine Bel
V. XI1. VIII, XIX. VI | XIV a Oth.s

(1) Mescere altinda goriilen turlere gore (% olarak)
According of the species which appear the surroundings

142 | 20 | 106 | 219 | 114 | 180 | 39

(2) Mescere cevresinde ve acik sahalarda goriilen turlere gore
According to the species which appear the surroundings
of the stands and on the opened arcas (%)

00 | 1o | 87 | 187 | 350 62 | 71

1 — Materyal ve Metod :

Ormam teskil eden agac, agaccik ve otsu turlerin hayat formlari Raunkiaer'in
74} metodu ile tesbit edilmistir. Bilindigi gibi Raunkiaer bitkileri, vejelasyon dev-
resi icinde yenileyecek olan tomurcukiarin gayri misait meysimde (ynz kurakhgr ve-
va Xis) toprak altinda veya toprak seviyesind: olduklarina, toprakfan biraz veya
cok daha viksekte, siirgiinler tGzerinde bulunduklavina gore bhes ana grupta topla-
stir

a —- Phanerophyt’ler (Ph-MM, M. N) : Gayri misait mevsim i¢inde {cmurcuk-
tari stirgin Uizerinde, toprak seviyesinden bir hayvli yukanmda kalabilen odunsu bitki-
lerdir tagac¢, agacciklar ve cahlar);

1 — Chamaephyt'ler (Ch) : Gayri miisait mevsim icinde, gecen yila wit tomur-
cullu stirginleri toprak seviyesinden itibaren 30 cm. yi asmayan ve bu slirgtnleri
toprak tstline ¢Zilmis veyva yatmis yart cdunsu bitkilerdir,

¢ -~ HemicryptophyCicr (H) : Cicek ve yvaprak tasivan toprak ustil stirginles
rek bir vejetasvon periyodu icin canii olan ve gayri  mixait mevsimde kuruyvan bit-
kilerdir. Bitkiyi gelecek vejetasyon devresinde yonileyecek olan tomurcukior top-
ik sevivesinde 6li orti tarafindan gizlenmistiv.

d — Cryptophytler (G, HH) : Gayri misait mevsim deviesinde tomurcusian
tamamivie toprak icinde veya su aitinda gizlenmis olan bitkilerdir. Toprak altinda
cizlenen seganh, yvumrulu ve rizomlu bitkilere Geophyt (G)Y, su altinda gizlenenlere
Hydrophyt (HED denmektiedir.

e — Therophyt'ler (Th) @ Gellsmesini biv vejetasyon devresinde  tamamlayan
ve ayri mitcait mevsimi tohum halinde geciren biv yilh's bitkiler ifade edilmektedir.
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Bir yerin iklimi ile tek bir hayat formu deZil, daha fazla sayida hayat formu
-nagdastigl ve tek bir hayat scklinin de bir iklim tipi icin smirlanmis olmadigia (23,
<1 5 gére, Raunkiaer farkh sahalarda ve farkh vejetasyon tiplerinde bitkilerin te-
ker teker hangi hayvat sckline dahil bulundugunu tesbit etmegi, istirak yuzdeleyine
zore “biyolojik spekturum”™ adim verdigi bir fermil icinde gostermeyi teklif etmis-
tir. Boylece biyolojik spektirum icerisind2 niimerik hakimiyet hangi hayat formun-
da veya formlarinda ise ¢ yerin iklimi onlarin adi ile karakterize ve ifade edilmis
vlacaktir. Dunun sonucu olarak da, benzer spekturumiu iki aynn bdlgenin iklimleri
de benzer olacaktir,

Bu esastan harc'ket edilerek Belgrad ormanindaki agac¢, agacqik ve cahlar ile-
~otsu bitkilerin hayat formlanm erken ilkbahar ve yaz boyunca izlenilmis ve tesbitle-
rimiz sistematik listede goésterilmistir. Ayrica bu tesbitlerden faydalanarak spek-
turum hazirlanmistiv.

Tablo : 2

Belgrad Ormaninda hayat formlam Spekturumu
Table : 2

The life-fermaspeliturum for the Belgrad forest

Ph
Hayat formlart
Life-form classes MM M N Ch H G Th | HH
Yiizde olarak(c7) 4 6 35 | 13 I 22 5 E

Heniiz bu tip spekturumlar imemleketimizin diger boélgeleri icin hazirlanmus ol-
madigindan, yukarida elde ettigimiz Belgrad Ormaninin spekturumu Cain (23, s:12)
den aldigimiz bazy tipik yabaner spekturumlaria Tablo @ 3 de karsilastinlmastir.

Tablonun tetkikinden acikca gorulmektedir ki, Belgrad Ormamnda Therophyt
bitkiler yuzdesi (7722, Akdeniz ikliminin tesiri altinda bulunan yerlerin (Girit ada-
st veya ltalya'min batt sahilinde bulunan Argentario) therophyt’ik yiizdesinden (% 38-
12y cldukea distiktar. Buna muXkabil merkezi Avrupa ikliminin hakimiyeti altinda
bulunan verlerin therophyt yizdesi (¢ 8-12) kadar da disiik degildir. Diger taraf-
tan ormamn Hemicryptophyt bitkiler yizdesi (%36) yuliaridakinin aksine ne Girit
Adas veya Italva'daki kadar distik 4727-29), ne de merkezi Avrupa iklimi altinda
bulunan yerlerdeki kadav yuksektir (<:49-33). Bu kiyaslamadan c¢ikarnlan sonu¢
Belgrad Ormanm ikliminin Akdeniz ve Orta Avrupa iklimleri arasmda bir geeis ikli-
mi oldugu keytiyetidir.

Spekturumlar yardimi ile ortaya ¢ikan bu neticeyi ormanda yaptigimz tesbit ve
izlenimlerimiz de teyid etmektedir.

Belgrad Ormaninda Haziran ayi sonlarinda ve umumiyetle Temmuz ayr basin-
di, derine kok salan agag, agacak ve calilav ile dere ve hendek kenarlanndaki bhaz
hitkiler havie, kokleri 10-15 em. derinlikte bulunan bitan bir yillik ve ¢ok yillik otsu
bitkiler saranp kurumaktadir. Cok vilhk bitkilerde bu kuruma sadece toprak tistu
simlaring inhisar ctmektedir. Bu hal Akdeniz ikliminin tesiri altinda bulunan bol-
selerde goriilme’cle, buna mukabil merkezi Avrupa (hemicryptophyt’ik) iklimlerin-
de egorilmemektediv, Ovta Avrupa ikliminde ¢ok yillik otsu bitkiler mesephytik g6-
viimtslerint yaz bovunea da muhafaza ederler (93, s: 77). Ancak bu gibi yerlerde

i mutlak istirahot periyvodudur.
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Tablo : 3
Belgrad Ormanmm hayvat fermlart spekturumun dort biayik iklim tipini
karakterize eden spektwrumlar ile karsdastirniimas
(Rakamtlar S0 A Cain (23 den ahnnmstie)

Table @ 3
The compavison of the Belerad Fovest life-form spectrum with the
spectra of the four major chimatic (ypes
the ficures were taken from S0 A Cain 230 3

TUr sayisi Hayat formlarr simflar
Yer . Number of t Life-form classes)

i Locality) epecies Ph Ch H G Th HH
Phinerophyt'ik iklim
(the phanerophytic climate)
Sevian Adast 258 61 6 12 3 16 ?
Therophyt'ik ikhm
ithe therophytic climaie) 4
Areentario (Italya) K66 12 6 29 11 42 7
‘Zv_\'tin]ik]m' tGirit Adasiy 1571 9 13 27 10 38
BELGRAD ORMANI 395 14 6 39 12 22 5
‘Homi(‘rymophyt'ik iklim
L (The hemireryptephytic

climate)
Yapragim doken yaprakh
orman:

Cennecticus 1453 15 2 49 22 12 ?
Altamaha. Georgia 717 23 4 5% 10 8 ?
Sihistan (Turnlb'dan) 13.3 46,2 9 20 b
Chamaephyt'ik iklim
tThe chamaephytic climates
St Laurence Adasi ( Alaska) 126 - 23 61 13 1 ?

Beleiad Ormamndaki yvaz karakhgmin belivtileri olan sararma ve kurwmalar
Exvlil ayr sonlarinda baslayvan yvagmurlardan sonra kaybolmaktadir. Kuruyan eski
sitrgiinlerin dibinden, toprak sevivesinde, 8lit érta ile gizlenmis tomurcuklardan ye-
ni ostirglin ve yapraklar gelistigi, vaz kurakhgim tohum halinde atlatan bir yilhk bit-
Kilerin de c¢imlendigi tesbit ediimistir. OO kadar ki yar odunsu bir bitki olan Rubus.
tomentosus Barckh. bile kuarumus gibi goritlen, yaz sonunda yvapraklamm ddken sur
ciinleri izerinden yeni yapraklar meydana gotirmektedir. (Tablo: D, agkta ve mes-
cere altinda olmak Gzere alinan iki musahede schast dahilinde bulunan cok yillik
otsu bitkilerin hangi tarihlerde yveniden strglin ve rozet vaprak yaptiklarmi goster-
mektedir.
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Nitekim 1960 sencsi Itkim ay1 sonlamnda (18, 19, 20 Ekim 1960}, Gi¢ gtin devam

oden sitrekli yagmurlar takiben

ctladhigl, Lathyrus  rotundifolius'un

vapti teshit edilmistiv,

(total yagis 64mm.)
sicak yvapmast (26 kim 1960 ginil maksimal s 297 CY,

Tably @ 4

havalarnn birdenbire 1sinarak

vejetatit faaliyeti kam-

T-8 adet yapra’c ile 20 em. den fazla siirgiin

Altisihede sovhakumdakt bazt otsu ve yvairn odunsu bitkilerin senbabhar ya@slavindan

sonra stirglin vaprak gelistirme tarihlert

Table : 4

The diates of the rezrowthis of some herbaceous and semi-woody plants on the
two observation avcas after the rain-falls in the autumn

tTirler) Species

A¢ik Sahada

in the open area

Balabandere.
vamac, dogu
eaxt Slope

Mescere altinda
Undeir the stand
Saf Mese cesceresi.
Bolme 19, dogu.
pure cak stand
Division no: 19, east
slope

Dorvenium latifolium
Stachys Thirkei
Hypericum perforatum
Cynosurus cristatus
Dactylis glomerata

Ajuga reptans
Doronicum caucasicum

Briza media

Toleus lanatus
Potentilla micrantha
Steleria holesten
Lapsana peduncularis
Cichorium Inivhus
Rumex sp

Veronica chamacchydris
TLathyrus niger
Lathyrus hirsutus
Lathyrus sessilifolius
Lathyrus rotundifolius
Galium verum
Trifclium medium
Epimedium pubigerum
Luzula campestris
Poa trivialis

Seslavia argentea
Campanula percicifolia
Oen. Pimpinclloides
Viola odorata

Geranium asphodelloides

Anthixanthuwm cdoratum

20, TX. 1960

3.XL 1960

X. 1960

5. XT. 1960
12, XI. 1860

3. X, 1960

12. N, 1960
5. X1 1860

12, X1 1960

5. X. 1960
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Temmuz ay1 basinda baslayan ve Exvial ayi sonunda nihavete eren kuruma ve
~ararmalar gibi teshit ve izlenimlerimizie Bahcekéy Meteoroloji Istasyonu'nun ka-
vitlary arasinda bir paralellik gortibmektedir: Thornthwaite'a gore toprakta depo edi-
ten su yagis azhzimdan mitevelllt su acigm ancak Haziran ortalarina kadar kapa-
sabilmektedir. Bundan sonra bas gosteren ve 3.5 ay kadar (Evlal sonuna kadar)
devam eden su acigl, kurak bir devre olarak kabul edilmektedir (R0, s: 55),

Yukarida ifade edilen hususlarm ‘‘ciceklenme grafigi’” ve Tablo: 5'de bir bir kere
daha teyid etmektedir: Bir yilhk bitkiler, tomurcuklar: gizli veya yar gizli olan c¢ok
vilhik bitkiler (Th, G, H} in ciceklenmeleri cok dahia erken, kurak devreden once
hir azamiye ulastigi halde, su ve hatakhk bitkilert (HH)'nin azamiye ulasmas1 yaz
« rtasmda (kurak devre icinde) olmaktadir,

Tablo : 5
Beigrad Ormaninda farkh hayrat formiarma dahil bitkilerin aylara gore
ciceklenme ylzdeleri (%)
Table : 5
The flowering percentages of the plants which belong to the different
life-forms in the Belgrad Forest

Hayat Formlar: Aylar (Momhs)
tLife-form Classes) 1 II Il Iv VvV VI VI VIii IX X XI Xit

Mesophanerophyt ( Agaclar)

(MM). 3 10 63 15 5 — — o -
Microphanercphyt (Agacaklar?
(M), S22 3 1 — - .=
Nanophanerophyt (Bodur cah.)

(IN) 612 2 22 06 - 12— — -
Chamacsphyl (yar odunsu’lar)

(Ch) S0 10 020 0 - DT e — -
Hemicryptlophyt (Tomurcukx ya-

r1 ogizliy (H) 1 3 O 19 2 33 6 2 1 1 - -
1 (Geophyt (Tomurcuk toprak

altin day (Q) Soon 1o oRT 2w 73 23 2 - -
Therophyt (Bir yillik bitkiler)

(Th) 5 56 41 1o 3 3 1 - -
Hydrophyt (Su ve batakhk bit-

kileri) (HH) — Sy 30 21 4

2 — sonuchlar

Q Jelerad Ormam icin hazrlanan “huayat formlan spekturumu’ nun tipik

FemiceryphophytUik ve Therophy Cik iklim spekturumlary arasinda bir yver alisi bu
virmann merkezi Aveupa ve Akdeniz iklimderi arasinda, biv intikal ikliminde oldugu-
an gistermektedin.

b - Yaz kurakhgr ile ilgili olarak bir veya cok yilhik otsu bitkilerde bir yaz is-

tirahat periyodu meveut oldugu anlasihmalktadne,

¢ Sonahar vagislarmdan sonra, asimn  daha uzun bir muddet yiksek kalis
sebebiyle, bir ve cok yilhk otsu bitkilerin sirglin ve rezet vapraklan gelistirerck ve-
Jjotasyon devresine kenditerini hazirladiklarr coriilmektedin,
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B. Orman Flsorasinmn Sistematigi :
. Materyal ve Metod :

Dért vejetasyon siiresi boyunca (1939, 1960. 1¢61 Ilkbhahair. 1962 yaz) ormanin
tepe catisn vapraklanmadan once ve yvapraklandikian sonra olmak tizere, orman icin-
de mitteaddit toplama ve misahede gezileri yapiimistir. Bu geziler esnasinda agac,
aracck ve otsu floracan en az iki ornek ahnaraik kuratulmus ve Kitrsiimiiz Herba-

riumu (ISTO) ile Edinburg Kraliyet ‘Botanik Baheesi Herbariumunda () teshisle-
ri vapilnustir, Her tiw icin 9 x. 14 em. eb'adinda kartiar kullanilmis ve bunlar Uze-
rine turtin crmandak: bulunus yetrleri ve bulunus sckli, ciceklenine ve hayat formlar:
sibi hivolojik tezahlrleri kaydedilmistir. Sistematik liste ve nomenkintir, cok yeni
esaslara gore hazirlannmis bulunan Havek’in Prodromos'u ile K, H. Rechinger fil'in
Flora Aegaea cserleri esas alinmiz ve bu eserlerde tokip edilmis olan “Wettstein™
sistemine gore tertiplenmistir. Familya ve cinsler sistematik esasa, tiirler de alfi-
bhetik tertibe ¢ore siradlanmstir. Bu calismada, Belgrad ormanmmna ait 415 tar, alttir,
ve vavryete isimi zikvedilmistir, Turler asagida gosterilen birliklere ait bulunmaktadi:

Liken ve yosunlar (Thallophyta, Bryopuyta) 20
Atkuyruklart ve egreitiler (Pteridophyta) 11
. Acik tohumlular (Gymnespermae) 1
Kaepal tohumlular -,
Dicotyvledoneae 297
Monocotyledoneay S3

n oz

mesin

v e temisil edilen 12 familyva asasda, tor =ayvilarma cire swalan.

Papilicnaceac N
Gramina 35
Compositae 2%
Rceaceac 25
Lahkintoe 17
3T
Ifamnceac i
Tiliacene
Cavyophvllacese b
(Orecaldaceae 11
vinuneuniaceae 11
Umbeiliferae 11

Yukavidaki 12 familva 233 tur ile temsil edilrickiedir. Geviye kalan 182 tiwr
herbirisi on tirden az olmak uzere 74 familya arasinda taksim olmaktadw, Bunlar-
dan 31 familyada bir tck tar yer almaktadinr.

Sistematik listede yer alan her bir tirtn ormandaki bulunus yerleri, ve bulu-
nus sekilleri. hayat formlar ve ciceklenme zamani, genel codrafi vavihslar: gibi hu-
suslar fazla yer isgal ettigl icin burada sadece Familya ve tiir isimlerini zikretmek-
le iktifa edilmistir.

2. Woettstein sistemine gore bitki turlevinin listesi :
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THALLOPYTA
1. Lichens

STICTACEAE —— I.cbaria pulmonaria (L.) Hoff..

PELTIGERACEAL - Peltigera canina Hoff. Peltigera malaccae  (Ach.)
Funck..

CLADONIACEAE - Cladonia furcata (Huds) Schrad. var. pinnata (FIk)
Wain. {. foliolosa (Decl.) Wain., Cladonia furcata (Huds) Schrad. var. race-
mosa (Hffm.) Flk. {. furcatosubulata (Hffm.) Wain.. Cladonia foliaceac
iHuds) Schacr var. convoluta (Lam) Wain., Cladonia pyxidata (L.} Fr.

BRYOPHYTA
1. Hepaticae
VIARCHANTIACEAE — Lunaria cruciata (L.) Dum.

2. Musci

DICRANACEAE — Dicranum scorparium (L.) Heduw..

POTTIACEAE — Tortula subulata (L.) Heduw..

ORTHOTRICHACEAE — Orthotrichum affinc (Schrad) Brig..
LEUCODONTACEAE — Leucodon scriuroides (L.) Schwagr..
NECKERACEAE — Neckera complanata (L.) Hiiben.,

THIDIACEAE — Anomodon titiculosus (L.) Hook..
BRACHYTHECIACEAE — Brachythecium salebrosum — (Haffm.)  Bryol..
Homolothecium sericeum Br., Eurlynchium stokesii (Turn) Br.,
HYPNACEAE - Hupnum cupressiforme (L.) Hedw.. Hypnum purum (L.}
fimpr.,

JUNGEBRMANNIACEAE -~ Frulluria Tamarisci (L.) Dum.

PTERIDOPHYTA
1. Equisctinae

EQUISETACEAFE —- Equisctum arcence L., Equisetum hicmale 1. E. hice-

male Ssp. trachyodon A Br., Eqguisctum maximum Lam.

1I. Filicinae

OSMUNDACEAE — Osmunda regalis L.

POLYPODIACEAE — Polypodium culgare L., Pteridium  aquilinum  (L.)
Kuhn., Blechnuin spicant (L.) With., Asplenium adianthum nigrum L., As-
plenium ruta-muraria L., Asplenium trichomanes L., Ceterach officinarum
Lam.. Athyrium filix-faemina (L.) Roth.. Polystichum sctigera (Fork) Woy-
nar.

ANTHOPHYTA
1. Gymnospermac

CUPRESSACEAE — Juniperus oxycedrus 1.
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II.  Angiospermnac
BEPULACEAE — AMous gdutinosa (L) Gaerbi., Carpinus betulus L., Cory-
sy areliane L.
FEGAUEAE — Fagus oricntalis Lipsky.. Castenca sativa Ml Quercus in-
feetoria Giir o Sepe @labra Sefoczos Qucreus infeclovia Ssp. boissieri (Reut
Giirke. Quercos dshorochensys Ko Kool Qoercus dseprorachensis car. Kochit
Sedacs o aki forene e (] lypea Sclaczo o ee (B colchea (R Wenzig., Quer-
cus pofpeaipa Schar Qo datcchampri Ten.o Q. aberica M. B Quercus
corris Loovers qustrice (Willd. ) toud.. Quercas Frainciio Ten. var. mac-
rephyifos (N0 Koeh) Schwz., Q. Fraivetto Teno car. macrophyllos (K. Koch)
Sihwz focerrioides (Borzi) Sciwea., Q. Fainelto Ten., Quercus coccifera L.
Cuerces pedunculiflora K. Koch, Querces Haas Ky,
SALICAEAE — Populus iremule L., Salix a'ba L. Saliy cinerca i,
CANNABINACEAE — Humulus lupulus L.
UILMACEAE — Ulmus ('/1'1;/)1 stris 1.0 P camp: sivis cers suberosa (Meh) COK

~- o3

URTICACEAE - Uridca dioica 1.0 Pariiarvia officinais L.

SANTALACE XF — Osyris allie 1. Thesium dicericatum Jan.,
FORANTACEAE - Viscum albam 1.,

POIXYCONACE \L — Bumix ceciosella 1., Rumex tuberosus .. Polygonum

amiphibiom L., Polygonum Huydropipor L. Polygonum lapathifolizm L.,

SUPHORBIL {("‘%L - Mereurialis perennis L. Euphorbia amygdaloides L.

Eu. ficlipscopia L.. Eu. platyphylla L., Eu. stricla L..

FPINTGLACCACEAE — Phyto'ucea decandra L.,

FPORTULACACTACEAE— Poriulaea oleracear ...

CARYCPHY i ACEAE — Corricicle litoralis L., Spersa'a arcensis [ Mo-

cnehia mantica Torn.. Cerastium dreense L., Stellaria holcsiea L., Stelleria

medie (L) Vil Tunica pro'ifera Scop.. Dianthus armcria L., Silena gailice
Meliadriven eriocd’ieiirm Rolss.. Lpehnis coroneria (L) De:

AURICEAE — l'm./rz/x nobilis 1.
]'Z T ‘\1.’."E VE — Chrtivaes hypocivlis 1.
bLREI'ka»’,Iu.-—‘sIL = fepdiredinm pubizerem Morro ol Dec.
FANUNCUT AOEAE — Hoilaborps oricntalic Lam.. Delphinizin ortenlalis

var. thesalonica I.. Anemone paconing { Lam.) Geren. car. ocellata (Maggridge)
Bow. of Stearn Ancmeone paroving (La) car. purpuro - vio'acea (Beiss.)
Healaesy, Ancemone nomorosa .. Ciemetis citalba 1., Ficaria cerna Huds..
Banunculus costeninopolita we Urr., Ravunculus crand’aies Grish., Ranuncu-
lus marginatus Urc. rar. Trachycarpus (F. ¢l Mey.) Az Ranunculus repens
L.

NYMPHAECEAE — Nymiphaca alba 1.

CRUCIFERAE — Nusiurtium officind!e R. Br.. Cardamine halbiferum (L))
Gr.. Cardamine lursu,(/ L., Cardamine quinquefolia (M.B.) Schimalh.. Alliaria
officinalis Andrz.. Draba vorng L. Cardaria Diaba (1)) Dese., Sinapis arven-
sts L.. Capsella bursa-pastoris (L.) Mch.,

CISTACEAE — Cistus saltiifolius L., Cistus vil'oens L., Tuberrarie guilatum
(L.) Fourr.. Helianthemum nummulaerivm (L.) Mill..

VIOLACEAE — Viola odorata L.. Viole odorata 1. forma albiflora Borb..
Viola sicheana Beehr.
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GUTTIFERAE — Hypcricim acutum Mch.. Hypericum bithynicum  Boiss..
Hypericum perforatum L., Hupericum calyeinum L.,

MAILVACEAE— Malva silvestris L.

TILIACEAE — Tilia tomentosa Mocneli.,

LINACEAE — Linum angistifolium Fads.. Linum callicum 1.,

GERANIACEAE - Geranium asphodcloides Burm.. Geraniim dissectum Jusl.,
Geranium lucidum L., Geranivm mole . Goranium purpurcum Will, Erodium
romanum (L.) L'Her.,

POLYGALAUEAE — Polygala anatolica Boiss. Poycala supina S.hreb.,
ACERACEAE — Acvr campestre subssp. cu-campesire  car.  criocarpune
Wallr., Acor pseudoplatanus L.

AQUIFGLIACEAE — ey aquifolium L.,

CELASTRACEAE — Evonymus curopacus Scop..

KHAMNACEAE -~ Rhamnus Frangula L.,

VITACEAE — Vitis silvestris Gmal..,

CRASSULACEAE —— Sedum hispanicum 8.

ROSACEAE — Rubus [ruticosus I... Rubus hirtus W. K., Rubus Candicans
Whe. Frazaria moschata Duch..  Fracaria verca L., Potentilla hirta L. Po-

tentilla micrantha Ram.. Potentilla reptans L., Polentilla tormentilla Nec.,
Geum urbanem L. Agrimonia cupetoria L.. Sanguisorba minor Scop.. Pote-
rium spivostin L., Rosa canina L.. Rosa gallica L.. Sorbus torminalis (L.}
Crantz., Pirus elacagrifolia Pall.. Malus sileestris (L.) S.F. Gray.. Pyracantha
coccinea Rom., Cratacgus monogyna Jacq.. Mespilus germanica L., prunus
d'vericata Ledep. Frunus fauroccrasus Lo, Prunus aviem L., Pranus spi-
nosa 1.,

PAPITTONANCENE — Vicia cracea L., Xicia hybrida 1... Vicia sativa L., Vieid
levuifolia Boll Vicia 0 var. stenophglla (Bowss.) Vel Lathyrus aphaca L.
Lativiras Lirsuios oo Lathyrus lirsutus L. var. glabratus Gresh.. Lathyrus
niger (1Y B ol Latligras wiscolia L. Lathyrus ochrus (L.) De.. Lathyrus
rolundifoics Wiid.. Lathyrus sessilifolivs (8.8.) Teon., Lathyrus undulatus
Boi s Mcdicaro srabica (L Al Medicago praccox De. Meliloius parciflo-
ra I osi Trifo e ancusiloium Lo Trifelivm arcense L. T, glaucens

2

flaess ™ 7 om diver Huds.. T nigrescens Vieo subsp. pelrisacii {Clems

Ho'mboo., T praionse 10T pauciflorum Ure., Trifolivm repens LT stella-
cum EL0 T striatim 1 Dorygeniume Lerbaceum Vill Dorgenivm latifoliun
Willd.. Securivera securidaca (L)) Deg. Lupinus pilosus Murr.. Custisus hir-
sutus Foover. hirsutissimus (C. Roch) Boiss.. cystisas pugmacus Willd.. Genis-
ta caring'is Griseh.. Genista lincloria L. vcar. stenophylle Boiss., Genista line-

toria L. Subsp. vircata (Mch) Koch. var. stricosoptlosa Bornnr., Spartitum
jrinccum T Oriadithopus compressus L.,

THYMET EACEAE — Daphue ponlica L.,

IYTHRVCEAE — Lythrum hyssopifolivm L., L. salicaria L. tar. tomentosun
(D.C.) Boiss..

OENOTHERACEAE — Ludwigia palusiris (L.} Eiliol., Epilobium hirsutus
L.. Epilobium lanceolatum Schat., Epilobium tctragonum L., Circaca lutetiana
L.,

CALLITRICHACEAE — Callitriche pedunculata DC.. C. stagnalis Scop..
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CORNACEAE — Cornus mus L., C. auiralis 1.,

ARALIACEAE —— Hedera helix 1.,

UMBELLIFERAE —- Sanicula curopaca I... Bupleurum junceum L., Bupleu-
rum tenuissimum L. Chaerophylliem byzantinum Boiss. Oenanthe primpineloi-
des L. Ferulago meoides Boiss. var. thirkcana Azn.. Heraclewm sphondylium
I... Daucus carola L.. Torilis anihriscus (L7 Gmel.. Conium maculatum 1.,
Ancthum graveolens L.

ERICACEAE — Arbutus uncdo L., Erica arborea L., Erica verticillaia Forsk..
Calluna vulgars Salish..

PRIMULACEAE — Primula acaulis car. rosca Boiss., P, rulgaris Huds car.
alba Goup.. Cyclamen coum L. Lysimachia nummularia L., 1. punctata L.
Anagallis arvensis L.,

CONVOLVULACEAE Convolvulus arvensis 1. Co catabricas 1., Calys-
tegta sepium (L.) R. Br.

BORAGINACEAE - Cynoglossum picium Ail.. Symphytum tuberosum 1.
Trachystemon orientale (Willd.) Don.. Myosotis silvatica Hoffm.. Echium
plantagincum L.

SOLANACEAE - Physalis Alkckengi 1., Solunum dulcamara 1., Solanum
nigrum L.,

SCROPHULARIACEAE — YVerbascum blattaria L. Verbaseum sinuatum L.,
Celsia bugolifolia (Lam.) Chuls.. Linaria genistifolia (L.) Mill.. L. pelisseria-
na (L.) Mill.. Kickxia elatine (L.} Dum.. Scrophularia Scopolii Hopp., Gra-
tiola officinalis L.V eronica anaga'is aquatica 1., V. chamaedrys L., V. offici-
nalis L.. Digitalis ferruginea L.. Odontites rubra Gilih. Trivago apula Stew. var.
Haciflora Boiss. Eufragia lotifolia 1... Mclampyrum  areense L. Lathraca

squamaria L.

OROBANCHACEAE — Orobanche hederae Duby.. O minor Sutl..
VERBANACEAE — Verbana officinalis L.,

LABIATAE Ajuga reptans L., Lavandule  cariensis Boiss..  Pruncllu
vulgaris var. alba Coss.. B. . car. grandiflora I... Lamium galeobdolon (L.)
Crantz.. L: purpurcum 1., Ballota foctida Lam.. Stachys Thirkei C. Koch..
Salvia Forskahle; (L) Mant.. S. virgata Ait.. S. verbanaca L. Mellissa offici-
nalis L., Digitalis ferruginea L. Odontites rubra Gilib.. Mclampyrum arcen-
aare Lo var. prismaticuni Gaud.. Lycopus curopcus L. Mentha aquatica L.
car. prismeticum Gaud.. Lycopus curopeus .o Meontha aquatica L. rar. inca-

na Boiss..

PLANTAGINACEAE — Plantazo lunceolate L., Poomajor 1.
GENTIANACEAE  — Ceontarium naritimuam (L. Contaurium umbellatum
Gilib..

ASCLEPIADACEAE —  Periploca gracca 1.

OLEACEAE — Phillyrea media L.. Ligustrum vulgare 1.,

RUBIACEAE — Sherardia arcensis 1., Asperala incolucrata Berggr.. Galium
cruciatum (L.} Scop.. G. palustre 1. G. Schultesti Vest.. G:overum L:. Rubia
peregrina L.

CAPRIFOLIACEAE —- Sambucus chulus L., Lonicera etrusca Sati.,
CAMPANULACEAE — Campanula persicifolia L.. Bellis perennis L. Erige-

ron canadensis 1... Filuga gallica 1... Filago germanica L.. F. g. rar. eriocepha-
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Ja Boissi. Gnaphalium luico - album L. Inula conyza DC., 1. graceolens (L.)
Desf.. Pulicaria dysenterica (L) Géiertn.. P. odorata (L.) Rchb.. Pallenis spi-
nosa (L) Cass:. Nanthium strumarium .. Bidens fripartita L., Anthemis
chia L.. Chrysanthemum scgetum L., Doronicum caucasicum M.B., Seneccio
crralicus Bertol. Sebecio vulgaris 1., Carlina calgaris L., Arctium lappa
(1) Bernh. Circium hypoleu.am D.C.o Cichorium Intybus L., Hypochoeris
radicata L., Lapsana peduncularis Boiss.. Chondrilla juncea 1... Sonchus asper
MGIL. Lactuca saline 1.,

ALISMATACEAE Alisma plantago var latifolivn Gren. Ao plvar. lance-
clatum Koch..

LILIACEAE Colehicum spesiosum Stec., Allium neapolitunum Cyrillo...
A Coppolert Tin.,  Lilium martagon .. Fritillaria pontica Wahleb.,  Scilla
bifolia L.. Ornithogalum nanum S.S.. O. nu: var. longipes Boiss., Muscari como-
sum (L:)y MGl M. racemosum (L) Mill.. Asparagus acutifolius L., Ruscus
aculeatus L.. Ruscus hypoglossum L., Smilax excelsa L.,
AMARYLLIDACEAE -~ Galanthus byzantinus Baker.. Narcissus pseudonar-
cisus L.,

{RIDACEAE Crocus pulchellus Herly., Iris pseudoacorus .. 1. sintanisii
Janka.,

DIOSCORACEAE - Tamus communis L.,

HUNCACFEAE — Juncus bufonius L.. J. conglomeratus L.. J. effusus L.. I.
olaucus Ehrli.. Luzula campestris (L.) Lam.. L. Forsteri (Sm.) DC.,
CYPERACEAE —- Scirpus silcaticus L.. Carex brizoides L.. C. glauca Murr..
C. pendula Huds., C. remota L., C. sileatica Huds..

GRAMINA — Bromus mollis L., B. ramosus Huds.. Brachypodium pinnatum
(L.) Beaur.. B. silvaticum (Huds) R. et Sch.. Triticum ovatum (L.) G:G:,
Hordewn murinum L:, Sesleria argentea A. u. G., Phragmites communis Trim:;
Milinca cocrulea (L.) Mch., Melica uniflora Retz., Briza maxima L., B. media
[.. B.minor I.. Dactylis glomerata L. Ssp. hispanica (Roth.) Rohl:, Cynosu-
rus cristatus L., C. echinatus 1... Poa annua L., P. bulbosa L.. P. trivialis L.
Festuca arundinaceac Schreb.. F. heterophylla Lam., Vulpia ciliata Gaudinie
fragilis (L.) Beaur.. Holcus lanatus L., Aira capillaris Host.. Erianthus
hostii  (Grisch.)  Bawng.. Phleum  pratense L. Anthoxanthum  odoratum
.. Phalaris paradoxa 1.. Cynodon dactylon (L.) Pers.. Setaria viridis
(L.) P. Beaur., Andropogon ischaumum L.

ORCHINDACEAE  —Ophrys bertolonit Mor., Orchis laxiflora Lam.. O. Morio
L.. O. romana Seb.. Serapias vomeracea (Borm.) Brigqu.. Platanthera bifolia
(L.) Limodorum abortivum Swartz.. Spiranthes spiralis (L.) K. Koch.. Neot-
tiv nidus - avis (1..) Rich.):,

SRACEANE — Arum italicum Mill. car. byzantinum (Blume) Engl..
SPARGANIACEAE —— Sparganium crectum L.

TYPHACEAE - Typha latifolia 1.

11 ANA MESCERE TIPLERININ FLORISTIK KOMPOZISYONU
A — Ormanm bugiinkit duramu ve bashea mescere sekilleri
. Orman Formasyonu :
Gienel sahast 5060,40 hektar olan Belgrad Ormam gesitli Meseler (Quercus dscho-
rocehnsis K. Koch., Q. polycarpa Schur. Q. dalechampii ten. Q. frainztto Ten., Q cerris
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L., var austrica (Willd.) Loud.. Q. pedunculiflora K. Koch. Q. Haas Ky.. Q: infectoris
Qlive subs. glabra Schwz.,), Kayvin (Tagus orientalis Lips.), Adi Gingen (Carpinus
betulus L.} Kestane (Castanca sativa L., Kuilagae tAlnus ¢lutinosa (L) Gaerin.).
Titrek Kavak (Populus tremula 1L, Fhlamur (Tilia tomentosa Mcench.), Akenagae-
Iar (Acer campestre subsp. cu-campestre var. eriocarpum Wallr., ve Acer pscudop-
Tatanus L), Karaagace (Ulmus campesaids Lo ocibi agaclardan ve cok sayida agaceik
ve boyiu cahilardan mittesekkil Dir “yaprakll crman’™ formasyonudur,

Ormamn deminant ag

et Mese'div ve cenel erman sahasimin 073 ind Kap-
far (79 s: 1. Bunu sivast ile kayvi, Adi Gitreen, Kestune takip ederse de, vakin
geemiste Kestane Meselerden sonra ikinei yvert isgal chnmekte idi (1, s: 94, 1928 yi-
Iindan itiabren helirtileri misahede edilen vo rdem (50 ) in arastirmalaet ile or-
taya cikan, Phytophthore cambivora Petri. adindoki bir mantarim teviit ettisi mii-
vekkep hastalidi hiyik olclide kurumaliva sebep olimus, yvash Kesiancler bugiin vols
denecelk kadar azalmistir,

Ormanda, saf ve karsic olmak Gizece ki ana mescere tipi vardie. Saf mosceore-
fer ormanmn 2 30 unu, karmci mescercler ise 700 ind teskil ederler (79, s 13) . Bun-
Iardan:

a — »af Mescereler

aa.  Saf Mese meseereleri @ St ve tepeler ve genel clarak clnoy bakan yamace-
Tarda, sicak ve kurakca toprakiar tizervinde covilirler (50), (78).

ab.  Saf Kaym mescereleri @ Kaymn ormanin bir ¢ok bdlmelerinde Mese ve Adi
Gurgen ile karisitk megcereler meydana getirmekle beraber 20, 31, 32, 32 37. bol-
melerde oldukca buylk ve 5, 44, 39, 60, 67; 106. bolmelerde kismen daha kicuk saf
mescereler halinde bulunur (100). Rutubetli, drenaji ivi ve genellikle kuzeve bakan
dik yamaclar: secer.

ac. Saf Giirgen mesgereleri @ Ormann hemen her tarafimda, Mese ve Kayinm
altinda alt tabaka clarak gorillen Adi Glirgen, vadi ve dere tabanlari tizerinde dar
seritler halinde saf mescereler meyvdana getirmetedir, Bu mescerelere, verine go-
re Kizilaga¢ da katihr.

b — Karmsik Mescercler

Dere taban ile st arasinda kalan yamaclar Gzerinde, cesitli kombinezonlarda
(Mege-Giirgen, Mese-Kayin, Kayin-Giirgen, Mese-Glrgen-Kayin) coriilmektedin,
Yer, 151k ve beslenme micadelesinin sonucu olavak takabal: kurulusa sahiptirler. Bu-
rada Mese yerine gore Q. dschorochensis, Q. polycarpa, Q. {rainetto veya Q. cevris’dir.

Belgrad Ormanina uzun yular metodsuz, gelisi giizel mudahaleler eksik olmamis
ve bunun ncticesinde bir takun degrade tinler meydana gelmistir, Bilhassa ormamn
cevresinde bu midahaleler ¢ok daha siddetli oldufundan orman burada yerini deg-
rade cal.iklara terketmistir. Fakat bir sure sonra, hilhassa Orman Deviet Isletine-
Hliginin teknik ve idari kentroli altina girvdiginden itibaren agirhik merkezi silvikil-
tire dayai-an metodlu, ormancihk teknigine uyzun midahalelerle optimal kurulusta
mescereler meydana getirilmege calisiinustir, Boylece yillarca gelisi glzel, yikicr ve
bir stireden sonra da metodlu, yapict tesirler altinda ormanda c¢esitli kurulus gos-
teren mescere tablolar:, tipleri ortaya ciknms bulunmaktadir, Bu itibarla flora kom-
pozisyonlarimt arastudiginuz mescereler optimal kurulusa uzak, yakm ulasma ba-
samaklarinda bulunan mescere tipleridir.

2 — Degrade Cali Sahalar :
Belgrad Ormanit'nin mithim bir kisnun kisin yapragim doken ve kismen daimi
yesil kalan bodurlasnus agac. agacciklar ile diger odunsu ve otsu karvakterdeki bit-
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kilerden miitesekkil biv “'call formasyonu™ ile c¢evrilmis bulunmaktadir. Her ne ka-
lar Czeczott (30, s: 132) ormamn dogu ve kuzey dogu smirlarina pek yakin bulu-
nan Sanyer-Anadolukavag yamaclan Gzervindeki calilam tereddiitsitz “maki” ola-
sak isimlendirmisse de, ormanm cevresindeiki daim? yesil kalanlara nisbetle kisin
vapragm doken agaceik ve cahlarin orani vitksek oldugundan, Adamovie (2, s: 149)
m ifade eftigi gibi bhu formasyena “‘pseudomaki™ veya Shiblyak (93), (39)  demek
wiha isabetli ve gercege uygun ol kanaatindeyiz. Nitekim bu kanaatimizi kuvvetlen-
Jiven tarihi vesikalar da meveuattur (78, s: 7-8), (92}, Bu vesikalara gdre orman 19
uncu asrin basmda cok daha genis alanlar tzervinde yayudigr halde, bivotik fakto-
ritn, ozellikle insan midahalelerinin siddetli tesivivle bugiinkit smwlar icine cekil-
mis bulunmaktadie, Ormanin tahribinden sonra meydana gelen toprak tasmmast bir
sokoyerlerde topragim sizlusmasing ve kaba tancli oimasina sebep olmus (57, s: 211
Ae orman cevresindeki yerini kurakhga dayambkl bu tip bir vejetasyon topluluguna
toerketmistir,

Bu rormasyen cevreden ormana dogiru tediiel olarak gocisler gostermeile be-
vaber boy hakimundan farkh bashea iki kusak halinde ormani sarmaktadie. Crmanin
simtrina yakin bulunan ik kusak oldukea boylu oldugu halde (ki hunlara hozuk koy
baltakhklar da dencbiliv), ikinci kusak tizerinde calilar hemen hemen diz boyvunu
ceememektedir. Bu kusaklarr teskil eden tiirleri tesbit etmek ve gecisleri belirtmek
maksadiyle ormana dik gelecek sekilde ve farkh yonde profiller (seritler) alinmes
ve Tablo @ 7 de gosterilmistir, Tablonun tetkikinden de anlasilacagr tizere farkh von-
lcvden alimmasina ragmen profillerin flora terkipleri arasmda biyuk farklar yolo-
tur, Sadece Quercus eoceifera ve Lavandula carinalis gibi tipik Akdeniz flora ele-
manlar: crmamn giiney sinnt yakinmda bulundugu halde, kuzeyde bunlara rastlana-
nmanustir. Ormanin kuzey, giney ve dogusunda yukarida belirtilen ¢ali formasyon-
larr arasinda, Belgrad Ormamnda boylu agac¢ halinde bulunan meselerden Quercus
frainetto t(conferta) ve Q. dschorochensis bodurlasmms olarak goriilmektedir. Ayrea
orman ici acikhklarda da aym karakteri haiz bitkilerden mittesekkil topluluklara
rastlanmaktadns (Tablo @ 7, VIII-IX-X Xkolonlar), Ormanmn batist ise Q. infectoriua
=sp. glubra ve Q. fraicetto  (conferta) ¢ibi Meselerin hakim bulundugu Mese bal-
taliktary ile cevriliidr.

B — Arastirma konusu mescere tiplerinin ézcelikleri

Mescere tiplerinin ayriminda sadece agag tinll, tepe kapaliligl ve yas unsurlai
ele alindigr ve her biri kaba sekilde, {icer kategori halinde simiflandinildign takdirde.
27 mescere tipi meydana gelmektedir. Kaldir ki bu ormanda, 4 Amenajman Heyeti'nin
1960 yili avazi cahsmalar ile Kurtkemeri Serisi i¢cin 68, Bendler Serisl icin 80 adct
mescere lipi tefrik edilmis bulunmaktadir. Bir tek mescere tipinin ormanda aranip
Bulunmast ve altindaki floramn belirli zamanlarda tesbiti ve her tipden en az biv
kac deneme sahast secimi zorunlugu zaman isteyen bir ¢calismay1 gerektirirken, aras-
tirma sahamzi teskil eden Belgrad Ormanmda 80 (68) mescere tipine ait flora tet-
lzikinin zaman ve imkan bakimindan ne kadar genis bir calismaya ihtiyac gosterece-
i asikardir, Esasen vapilan cahsma da bir doktora calismasidir ve her sevden On-
ce zamanla smrlanmistir.

Yukatida zikrettigimiz scheplerden oOturit, belirgin degisiklikler gosteren mes-
cere tipleri ele ahnarak arvastirmalarimmiz bu lip mescereler Uzerinde toplannmustir.
Runlar da sirasiyle |

a, Tek tabakali kurulusta, saf Mese mescerelerinde,
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aa -~ Tepe kapalibgr ivi. fakat vas smuflar itibarizle ayrihk gosteren
fipler: Genclik - sikhik, direklik, agachk.
ab - Tabil yas smiflart itibariyvle afachk, fakat tepe kapahligr haki-

mindan fark gosteron tipler: 1lyvi kapah, orta kapall, fena vey:.
seyrek kapili.
b, 1ki tabakah kurulustia, saf Mese mescerelerinden,
b - Ust tabaka agachk cagda ve orta kapahhkta Mese, alt tabakas:
ise kapalt Glirgen sikhig;
. Tek tubakah kurulusta, saf kayvin mescerelerinden,
ce - Tepe kapalihgi iyvi, lakat yas smflarm itibariyle ayiihk gosteren
tipler: CGenclik - sikhik, diveklik, agachk.
ce - - Tabil yas smiflanm itibavivle agachk, fakat tepe kapahhgr bak-
mindan fark gosteren tipler: Ivi kapal, orta kapal, fena vey:
sevrek kapali.
. Dere tabam Uzerinde, direklik cagda, ivi Xapah sal Glrgen mesceresi.

1 — Materyal ve Metod :

Ormanda agac¢ tird, yvas siniflarn ve tepe kapahlhign bakimidan aynhiklar goste-
ren oniki degisik mescere tipinden en az beser adet gecici deneme sahasi alinmistir
(Harita : 3), Bu deneme sahalart Walter (97, s: 181 in agac tabakas: dahil, orman
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HARITA - 2 Dencme saftalavimin ahndgu yerler ve numaralar
MAP : 3- Locations of the sample plote and their respective numbers..
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alt florasy icin tavsiye ettigi 200-500 metre kare biylklukte olmasimna cahstlmistir.
Yerine gore kare veya diktortgen seklinde olan deneme sahalarimn smirlarim belli
etmek icin kaziklar ve on metrelik bir ip kullamlmustir. Yan 1sitktan kacmilmis, sa-
hanin mesgere kenarindan uzakta, meoscere icinde olmasina gayret edilmistir. Mu-
kayese gruplari arasinda yeknasaklif temin etmmek ve flora terkibine tesir edecek
faktorlerden imkan dahilinde bulunanlar elimine ctmek diisliincesiyle hareket edil-
mis ve bu maksatla bak: (von) ve meyil'in bityiik farkhhk gostermemesine de cah-
sidmigtir.

Mescere tiplerinin tayininde Eraslan (38)'in Belgrad Ormanindaki amenajman
tatbikatlar: icin tertipledigi ve son Ornek Amenajman Planmin hazirlanmasina esas
teskil eden formilller kullamlrustir. Formildeki harf ve rakamlamn karsihklarm asa-
T1da gosterilmistir: '

I — Aguac tiirii
M - - Mese
K - Kayin

G Glirgen

I1 — Tabii Yas Smaflart
d - Genclik ve sikhk 1 -9 em. gogils capida,
¢ - Direklik 10-20 em. zogiis capinda,
a Agachk 22 cm. den vukart,

I — Kapahhk :

- Ivi (kapal) “i T0den fazla
Orta (gevsek) o 40-70
Fena (seyrek) . 10-40

Floramn deneme sahasindaki duwrumu tkatisma oram, gruplasma) Braun-Blan-
quet (18)'in iki rakamh tahmin metoduna gors ifadelendirilmistir. Tablolarda gorii-
iecegi iizere, ilk rakam tirin saha dahilindeki “katisma orani”, ikinei rakam ‘‘grup-
lasma’ s gostermektedir. Bu rakamlarm neyi ifade ettigi asagida gosterilmistir:

Katisma Oram (Bolluk Indeksi)

5 @ sahamn takriben 3,4'den fazlasi ortuli,
4 : sahanin takriben 1/2-3/4'u ortiil,
3 ¢ sahanmin takriben 1/4-1/2'si ortuli,
2 ¢ sahamin takriben /05t ovtaly,
I %5 den daha az bir Ovta yizdesine sahip,
t : Cok seyrek, orta yvizdesi cok az,
1 Nadir.
Gruplasma. Indeksi
1 : Bir yerde teker teker bulunur, serpili,
2 : Kiiciik grup veya demetler halinde,
3 : Kiimeler, kiicik yamalar halinde

4 : Blytik yamalar, yahut kii¢iik koniler halinde,
. Buyilk toptuluklar, saf mescereler halinde.

ot
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Arazi calismalarinda agac¢, agacakx ve alt flora hazirlannus fislere kaydedilmis-
tir (Fis Ornegi : 1).

Ornek : 1

Deneme sahasinin tavsif fisi

Sample ;1

The c¢ertificate of the studied arcas

Tarih Mescere tepe kapahhl

Date Crown density |

Mescere tipi Mescerenin tabii yvas smifi

Stana type Natural age classes

Sahanmin topografik tavsifi Toprok florast Oortin yuzdesi

Topography of plot Teonsity of the field layer

eneme sahasimin genisligi Ust teprak tekistint

Surface of the plot Texture of the top soil

Baki Ust teprak pH deferi

Aspect pH. value of the top snil

Meyil Diger bazi notlar

Slope gradient Notes

B Katisma | Fenoloji

Flora Elemanit Guruplasmaj=——-— w
: ‘ ‘ orani I Ciceklenme HF

Her deneme sahasmdan alt floraya ait kéklerin en kesif bulundugu st topirak-
fan, (0-13) c¢n. derinlikten numuneler ahnmis ve bu numunclerin pH. degerleri Orv-
man Fakilltesi, Ekoloji ve Toprak Ilmi Kursiisit Laboratuvarlarinda, cam elektros
metodu vardmu ile (Marconi tipD) teshit edilmistiv, Topragin tekstir tayini de ge-
ne aym Kiirstniin Laboratuvartavinda yapilnmstire,
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2 — Floristik tablolarin tertibi ve gayesi :

Deneme sahasi tavsif fislerinden faydalanarak, asagida maksat ve gayveleri be-
Jirtilen tablolar tertiplenmistir.

Tablolarmn <ol {ist k0sesinde deneme sahasima ait hususlar “kisa bazhk™ halinde
fade edilmislerdir. Bunlarin hemen altinda, sirasiyvle odunsu, yvar odunsu ve otsu
tiirler latince isimleri ile alt, alta yvazlmis bulunmaktadir, Turlerin sagmda ver alap
dikey kolonlar birer deneme sahusina ait olmaktadir.,

tTablo: &), tek tabakh kurulusta, saf Mese mescere tiplerinin flora kompozis-
vonu ile ilgilidir. Tabloda il bes kolon, Mese gencligi ve sikligina (Md’"). ikinci bes
kolon direklik (Mc™) ve tciinell bes kolon ise agachk (Ma™) caglarindaki mescere
tiplerine ayrilmistir. Bu onbes deneme sahasindan hemen hepsi giiney veyva glineyin
hakim oldugu yonlere bakan yamaclar Gzerinde bulunurlar. Meyil, st toprak teksx-
tirii, st toprak pH, degerleri aralarnda bliylk farilhihk gostermezier. Mescere tepe
kapahh& hepsinde aymidir. Fakat sadece fark, yvas simflar bakimmundandir. Bu sekil-
de bir tertipten maksat, genclik-sikhik, dircklik ve agachk caglar arasinda, toprak
Florasmm terkibindeki aymhklar tesbit otmektir.

Aym tablonun ikinci yars1 agachk caga ulasms, fakat tepe kapahh@n bakimn-
dan aybk gdsteren (Ma™, Ma™, Ma') mescere tiplerine ayvrilmstir.

Otedenberi ormancihik pratiginde, tepe kapaliligmm bozulmas: mescerenin isik-
lanmasma ve neticede toprak florasimn “yabanlasma™ sina sebep oldugu bilinmek-
1ediv. Burada gaye, agachk cagdaki, sat Mese mescereleringe yabanlasmanin dere-
cesini ve alt floradan hangi tiirlerin bu yabanlasmada rol oynadigimi ortaya koy-
maktir,

tTablo : 9, {ist tabakas: orta kapahhkia ve agachk cagda Mese ve alt tabaka-
stoise ivi kapahhikta Glrgen sikhgr (Ma™ G4 olan iki tahakal =af AMese mescere
tipinin flora kompozisyonunu gostermektedir. Tabloya dahil biitin deneme sahala-
minda baky (ekspozisyon), meyil, st toprak tekstirti ve pH. degerleri arasinda biv
vik farklar bulunmamaktadir, Sadece farkhihk itk sekiz kolona dahil deneme sahala-
rimn sirta yakin yamace uzerinde secilmesine karsilik gerive kalan bes Xkolon icin-
deki deneme cahalarimin, tabana yakmm yamuae eteginden alinnns olmasidir.

Bu tablo iki amaca hizmet etmek icin tertiplenmis bulunmaktadir: a. Alt taba-
kanan meveudiyveti ik agacr olan mesenin toprak florasinda ne gibi degisiklikler
vapmaktadi; b, Aym mescere tipinip sirta yakm yasrace veya tebana yalki yamae ete-
sinde bulunmasi ile flora terkibinde ne gibi farklar meydana gelmektedir?

tTuablo : 10y dere tabam Ozerinde direklik cagmda ve iyvi kapahh Glrgen nies-
corelerinn flora kompozisvonunu gostermeXktedir. Bu tablonun da amaci, taban su-
vu yitksek ve dolayisiyle toprag fazla entubetli oian dere tabanlarr boyunca alt flo-
rammn sirt ve yamaclar tizerinde bulunanlardan farkh oldugunu gostermektedir.

(Tablo: 117, saf Kayin mescere tiplerinin flera kompozisyonu ile ilgilidir. 11k
hes kolon venclik (Kd™), ikinei bes kolon direklik (Ke™) ve liclineit bes kolon ise
apachk (Ka™ caglamndaki Kayin mescere tiplerine aynmlmustiv. On bes deneme
sahasmdan hepsi kuzey veva kuzeyin hakim oldugu yvonlere bakan dik yvamaclar {ize-
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rinde bulunma'stadirlar, Ust toprak tekstinti, st toprak pH. degerleri arasmmda bi
viuk farklar gortimemektedir. Mescere tepe kapahh@ hepsinde avmdn. Fakat sade-
¢e yas simflan bakimindan mescereler arasinda bir fark meveuttur. Bu tablonun ter-
tibinden maksat, genclik ve agachk caglar arasinda toprak florasimin terkibinde olan
degisiklikleri tesbit etmektir. Aynmi tablonun iKinei yvarisi agachk caga ulasms fa-
kat tepe kapahhigt bakimindan fark gdésteren (Ka'™', Ka", Ka') mescere tiplerine
aynlmistir. Burada gave, agachk caga ulasmus Kaymn mescerelerinde tepe kapali-
hgmn hozulmas: ile alt florada ne gibi degisiklikler meydana geldigini ortaya koy-
maktir.

(Tablo @ 12r, agac tartt ve bulunus  veri itihavivle ayiihk sosteren mescere
fipleri  aluinda tamamiyle aym karakterde, alt floramn gruplastigim belirtmek
maksadiyle tertiplenmistir. Bunun icin. tablonun solundaki ilk kolonda, yukaridan
asagiva dogru, golgeye dayvamkh ve rutubet istegi fazla olan turler ilk olarak. 1sik
istegi fazla ve kurakhga davamklr tirler de bunlarmm altina gelecek sekilde alt alia
gralanmistic, Tirlerin saginda kalan otuz kolon, heserlik alti gruba aynlms ve
her grup sirasivie: 1y Tepe kapahhi@r hosulmus saf Mese, 2) Tepe kapahhi@ ivi saf
Mese, 3) Sirta yvakin vamace tizerinde, iki tabakalr saf Mese, 1) Tabana yvakimn, ya-
mac etegi lizerinde iki tabakah saf Mese 3) Dere tabam zerinde saf Girgen., 63
Saf Kayvin mescerelerine tahsis edilmistir.

3 ~— Nonuclar :

Belgrad Ormanmda birbivinden v karvasterde flora kompozisyonlamnm mey-
lana cikismda kanaatimizee, stk ve vutubet en bilvitk rolit oynamaktadie. Clnki,
mescerclerin tek veya tabakali kuralusta olusu, agac tavil, tepe kapalilz, tabil
vas smiflart bakimimndan césterdikleri degisiklik neticesinde siklanmamn  entansi-
rosi de@isik olmaktadie. Diger taraftan da mescerelerin sicta yakim yamac yahul
vamace ctegi veya dore tubam tizerinde bulunusunun biv neticest olaralk topradin
cutubetiodegismektediv, Nitelim,

1 (Tablo @ 8) yvakindan tetkik edilecck olursa ol ki, arta yakimn yvamag
Azerinde, ivi kapahlhikta ) fakat tabil yas smiflar itibariyle fark gosteren saf
Mese mescerelerinden divekiik t¢) ve agachk (o) caglarma erismis isletme tiple-
sinde flora kompozisyonu biyik farklihk gistermedigi ve zengin oldugu halde,
renclik - sikhk B ca@mda toprak [lorasi, gozle gorilie dervecede fakirdir tTablo:
5, ilk bes kolon). Burada tek bir agfaccik veya boyvlu c¢all olmadiin gibi, daimi yesil
Hedera helix, Daphne pontica, Hypericum calycinum (steril) ve Mese gencliginden
baska pek az otsu értilt bulunur. Yaprak tabakas) C6l ortin by ik alaniar halinde

zorilir,

Siiphe yok ki, bu durum. ist tabakadaki meseler ile orta {(nhakadaki kurumus
veya kurumak {izere bulunan cok sayidaki maglap meseietrin tepeleri ile bir biri icer-
sine girmesi neticesi 1&m dirvt drtiive erisemivecei kadar zaviflanmus olusundan ile-
1 gelmektedir.

2 __ Tek tabakall kurulusun belirgin olarak gortddigi, mesenm direklik (¢) ve
agachk () caglarinda, tepe ivi kapali ¢7)" da olsa, toprak florast zengin bir kom
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pozisyon gosterir: Alt tabakada Norbus torminalis, Mespilus germanica, Crataegus
maonogyna gibl agacak ve boylu cahlar yer almaktadir. Runlar arasinca isik bitkisi
bile. otsu flera arasindan koiayhkla ¢gordlcbiimektedir (Resim: 77, 78). Dokilen pa-
da da belluk ve tekerriir nispetine gdre sirasile su otsu tirler bulunur: Epimedium
pubigerum, Pateridium aquilina, Boronicum caucacicum, Lavsana peduncularis,
Carex glauca, Hypericum calyeinum, Daphne pontica, Dactylis glomerata, Lathyrus
hirsutus var, glabratus, Campanula percicitolin, Stellaria holestea, Primula acualis
var. rosea Potentilla mierantha, Hedera helix, Viola odorata, Lathyru« niger, Galiom
Schultesii, Asperula invoeluerita ve ilah..

Bu tip mescerelerds vaprak tabakas: (8l ortin) buyuk alaniar halinde olmasn
hile, otsu flora arasindan kolayhikla goriilebilmectedir (Resim: 77, 78). Dokiilen pu-
tamutlar cuclik cekmeden cimlenebildiklerinden, bol sayida mese fideciklerine de
rostlanmaktadir.

A

3 Buna mukebhil siddetli miidahale gormis, tepe kapahh'nn bozulmus (Ma™.
Mah), agachk cagda ve tek  tabukah kurulusta olan saf mese mescere  tiplerindc
tTahlo: 8 16-25 aresindaki kolontary toprak flovasi, ayn sartlar baiz iyi kapalt mes-
corelerde voritdiagiinden cok farkln bir tertiptedir. Alt tabakadaki calhilardan Eriea
arborea saha lzelinde boylanmis, sik ve yvayym olarak bulunur, Brachypodium pin-
natum, Seslaria argenten, Carex glauea, Dactylis glomerata ¢ibi Gramina ve Cype-
caceae tlrlerinin yepral ve siacgimderi birbivi {izerine yatarak sahayr Kahin bir 1o-

i1 (GHL oty highi

baka halinde sece gibl ortmistiv. Mineral toprak ve yaprak orti
sekilde cortlmemcektediv (Resine: 78, 86y, Saha yabanlaomistie. Dokilen palamutlar
cimlenmelk icin doZrudan defruava mincral toprakla femas saglayamadiklarindan
tabil zencli bakummdan cok fakirdivler. Cahhik ve acik sahalarda goriden bitkiler-
den bazilorn, Arbutus unedo, Phillyrea media,  Cistus villosus,  Genista tlinetoria;
Genista carvinalis, Galium verum, Briza media’lara, bu tip mescerveler altinda sik sik
vastianmaktadie, Iyi kapah racscerelerde teshit edilen Lathyrus niger, Gatium Schul-
tesii, Asperola involucrata ve Poa trivialis ve Lathyrus hirsutus vav  Glabratus bu

tip mescerclerde hulunmamakiadn.

Tepe kapahhomm bozulimast neticesinde toprak ortastintin bol sikiannus ol-
masing ragmen, acrt: sahalocda wclivebilen biv yvithk ctherephyty bitkilerden hic birt
bu mesecercler altmda gortibmemektediv. Bu duruma gore mesceve altinda gorilen
hittiin bitkiler cok vithk otsu'lardie ve vejetatif yolla da cogalms niteligine sahip-

tirlor

i Al tabakas: Gureen olan ilii rabakalr saf mese mescere tipinde «Tablo: 7L 1-5
inci kolonlary flora kompozisyonu aynt sartlam haiz tek tabakah saf mese mesce-
releri altinda yer alan tlrlerden tamamiyle farkh ve dikkati cekece's derccede fa-
kirdir. Ust tabakada orta kapahhkta mese olmasina ragmen alt tabakada iyl ka-
palt bir stregen sikhfumn ver almasiyle diri 6rtd koyu bir gdige altinda tutulmus
clmaktachr. Bunun neticesi olarak da toprak florasi Epimedium pubigerum, Daph-
ne pontica, Hedera helix ¢ibi daimi yesil bitkiler iic Rubus hirtus, Primula acualis var,
rosea, Flatanthera bifolia, Salvia forskahlei g¢ibi golgeye dayvaukh bir kag tare
vindeki karrsma oram ca pek disuktinr. Yaprak ta-

inhisar cder. Bunlarin saha tze
bukast (Ol ortiy buyvak alanlas halinde gorular.

Halbuki (Tablo: 9 un son bes kolonuy ndan acikea goridlecrdl Uzeive aym for-
mitlic ifade edilen, vani {ist tabakasi orta kapahlhitta mese, alt tabakas:) iyi kapa-
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hhikta Gurgen sikh@ olan iki tabakalt saf mese mescerelerinin sirta yvakin yamae,
lizerinde degil, tabana yakin yamac etegi lUzerinde bultinmas) halinde, tlora c¢ok ba-
riz. degisiklik gostermekte, kompezisyon itibariyle zenginlesmektedir. Burada, st
tabakada sapsiz mese (Q. pedunculiflora) gelmekte, alt tabakada glirzen (Car-
pinus betuius) ler ile birlikle Acer campestre, Corylus avellana,  Ligustrum vul-
gare gibi boylu cali veya agaccaiklar yer almaktadir. Toprak florasy  olarak do
Epimedium pubigerum, Daphne pontica, Hedera Helix, Ruscus aculeatum ve Rus-
cus hypoglossum gibi daimi yesil bitkilerle Rubus hirsus, Festuca arundinaceac.
Carex sylvaticum, Trachystemon orientale, Lamium galeobdolon, Polisticum acu-
leatum, Brachypodium sylvaticum, Euphorbia amygdaloides,  Geam urkbanum, Aju-
ea reptans,... ¢ibl cok yilhk otsu turler yver almaktadn.

3u degisik ve zengin flora  kompozisyonenun meydana gelisinde bas fakior.
kanaatimizee sizint1 sularnn toprak altindan, yukarwdan asamiva defru akarak yvo-
mac etegini rutubet bakumindan zenginlestirmis olusudur.

5 —- Dere tabani lizerinde bulunan saf Glurgen mescerelerinin altindaki [lorads:
vukanda isimlerini zikrettigimiz bitkilerin hemen hepsi yver almaktadir (Tablo:10»
Boylece bu bitkilerin golgeye dayamikh ve rutubet isteklerinin fazla oldugu bir ke-
re daha ortaya cikmakta, vukandaki kanaatimizi teyid etmektedie, Nitekim (Tab.
lo 10 vakmdan tedkik edilecek olursa, gériiliir “i bu bitkiler ¢iger haska bitki-
lerle birlikte zengin bir dere vejetasyonunu mevdana getirirler. st wabakadak!
cgitirgenlere  Alnus glutinosa katilma'ttadie. At tabakada  Acer campreste, Ligu-
strum vulgare, Corylus avellena, Evonymus suropacus, ¢ibi  agaccik ve boyiu o ca-
nlar ile sariher bitkilerden Humulus lupulus ve bunlann altmda do toprak floras
vlarak, sirast ile Rubus hirtus, Carex sylvaticum, Trachvestemon orientale,  La
mium galeobdolon; Bracypodium sylvaticum  Seilla bifeiia, Ornithogalum longipes.
Euphorbia amygdaloides, Symphytum tuberosum,  Viola rivinianana,  Polysticum
aculeatum;  Ajuga  reptans, Dentaria  bulbifera,  Circea  latetiana;  Sanicula eu-
ropae;  Arum italicum var.; byzanticum; Carex pendula; Fhuistetum maximas
Fragaria vesea;  Mercurialis perennis; Ficaria ranunculoides; Lilium martagon;
Geraniem  asphodelloides.... yer almaktadir. Sisteomatik  listedeki ciceklenme  ta-
rillevinin tetkikinden de kolayca anlusilacudr (zere bu bitkiler vejetatif ve gene-
ratif faalivetlerinin biyvitk kismum mescere vapra'danmadan énoe, asile fazmnda G-
mamilarias,

[ngiltere sartlin altinda agachk caga crismis kaym mescereierinin fora kom-
pozisyonunu incelemis olan Tansley 1900 yukarda isimierini zkeettigimiz hitkiler-
den cofunun.  husuile Acer campestre,  Evonymus curopacus,  Corylus  avellana:
Mereurinlis perennis;  Sanicula curopaeca, Fragaria vesca,  Arum maculatum; Cir-
cen Jutetiapa'mn kayin mescerelerinin altinda yaygm olarak oulundugunu belivt-
mektedir (80, s: 367-368). Halbuld bu bitkilerden hie birvisine Belgrad Orman:-
Adaki kayvin mesccreleri aliinda rastlanmamacitadie (Tablo: 11D, Fakat 19682 Tem-
muz ay1 ortalarinda Dirgine Isletmesinin, Kavadere Dolgesime bagh Yedigoe:
Seristoicerisinde kalan ve denizden yvidksekligi 1030 ni, bel vutubetli kKuzey mail
{izervinde bulunan, agaclik ¢aga erismis bir Kayvin mesceresi altinda yaptiginnz flo-
va tesbitleri Tansleyv'in tesbitlerini teyid eder mahiyettedive Yukarida isimierini
silkrettizimiz bitkilerin Belgrad Ormanmdaki oy mescereleri altinda barmani:-
varak dere tabamne kacist ve dere tabam lizerindeki Glogen n weerelerinin alnn
tercih edisi. kanaatimizee yaz aylarmda hiikiim stren kurakhk iie ilgili olavak s
toprakta husule gelen rutubet aca@mmn bir neticesidiv. Kayima hach wibl wortden



BELGRAD ORMANI FLORASI 59

{irlcrin Belggrad Ormanindaki Kaymna katilmayisi, buradaki sartlamn bu agacg ti-
rii icin uygun olmadig, Kaymn kendi optimum muntikasindan uzak, simirda bulun-
dugunu bir kere daha teyid etmektedir, Bu aym zamanda Poore {70, s. 231-232) un
“her hangi bir bolgede bir bitki toplulugu icin sadik (fidelity) olan turler, diger bii
holgede ve farkh iklim sartlar: icinde ‘“‘az sadik’ tiirler haline gelir” seklindeki go-
rits ve tesbitlerine de uymaktadir.

6 -— Belgrad Ormamnda, tepe kapaliligi ivi olan saf Kaymin meggereleri (Tablo:
11, sira no: 1-13) diri orta bakimindan son derece fakirdir. Alt {lora yerine gore.
Prunus laurocerasus (¢ok lokal ve nadir), Ilex aquifaoliom (lokal), Hedera helix;
Daphne pontica, gibi daimi yesil cahlar ile Ruscus aculezfum; Ruscus hypoglos-
sum; Epimedium pubigerum, Rubus hirtus, Secilla bifolia; Ornithogalum longi-
pes, Viola rivinianna; Trachystemon orientale; Lamium galeobdolon; XEuphorbia
amygdaloides, Carex sylvatica; Festuca arundinaceae gibi coZunlukla 1tk fazinds
ciceklenen, ¢olgeye dayanmikhi bhasta Geophyt ve Hemicryptophyt'ler olmak izere
otsu tarlerden miteset:kildir. Yaprak tabakasi (6l o6ctil) biyiik alanlar halinde
soriilir. Fakat buna mukabil, tepe kapalihfinin bozulmasit veya sahadan bir kug
vash Kavm agacimin uzaklasmasr halinde sahaya, 1sik istegi fazla ve mezse mesge-
releri altinda goriden tuavlerden basta  Erica arborea olmak Uzere Carex glauca;
sesleria argertea,  Dactylis glymerata; Hypericum calyeinum; Stellaria holestea;
Lathyrus hirsutus, Campanula percicifolia  gelmekte ve topradin floristik terkibi
tamamen degismektediv, Bu bakimdan, (zerinden agaclart uzaklagtimimis bir Ka-
vin sahasunn bir middet gectikten sonra topias flerasy yardimi ile tayin ve tefri
Kinin mimmkiin olanuyacagr anlasimaktadie,

¢ — Arastirma sonuclarmn pratik ormuncihk yoninden degeriendirilmesi
1 - Bugin Turkiye'de iklim biakimindan biyik farklar gosteren muhtelif orman

mintikalarinda, genis sahalar Gzerinde agaclandirma yamlmakta ve bu arada toprak
muhafazas) yoniinden vejetasyon dayanan bir takim koruvyucu tedbirler  vazedil-
mektedir. Hic siiphesiz yukin gelecekte bu faaliyetler genis oOlgide artacaktir. Bu
cahsmalirn basarist genel olarvak yetisine muhiti, dzellikle iklim sartlarma uyu-
hilen tirlerin secimine bagh kaldigina gére, srmancinin calistiZn bBolgenin “klim
hususiyetierini, iklimin mahalli degisikliklerini iyi tanimasy icap etmektadiy.

Memleketimizde meteoroloji istasyonlarnmm sayist ¢o't azdir. Ustelik bu istas-
vonlar sehir ve kasaba merkezlerinde kurulmus olup ormanlardan kilemetrelerce
uzaktladir.

Bugliinkil ckonomik sartlar alunda, ormanlar icerisinde sik bir rasat sebeke-
sinin kurulmast daha uzun yillar gerceklesmiyecegine, metcoroloji kayvitlarindan
raydalanabilmek icin de wvillarea beklenecegine gore.  ormancinin cahisti@y sahala-
rin iklim kavakterleri hakkinda hikiun vermede elverisli olan
relere bas vurmasi gerckmekteair.

a vasita ve ca-

Cahsmamizda izahim vaptiginuz, esasr fenolojik miusahedelere dayanan Laun-
kiacr Mzioduna gore elde cdilen sonuclar bu yonden bize yardusicr olacaktw, ka-

naatindeyiz. Buna gore, aym spekturumu gosteren iki ayrr sahada benzer orman-
cihk calismalar emniyvetle tatbik edilebilir.
)

2 - Belgrad Ormanindaki tesbit ve misahedelevimize gore. mescercler altin-
da hic¢ bir sckilde goctumeyen, ancak ormanm acikhklarinda  yer alan bir yilhk
«Therophyt) bitkiler ciceklenmeye erken ilkbaharda baslamakta ve bunkam 077
st Nisan ve dMaavis ayvla cinde cieeitdenmekiedir.
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Baheekoy Ornek Orman Isletmesine bagh fidanhklarda ekim ve dikim yastik-
larimt kaplayan, fidelerin 1sik, su ve besi muaddelerine ortak clan zararh otsu bitki
turlerinin hepsi birv yvilthk bitkilerdir. Du gibi fidanhklarda biyuk masraflarla ya-
pilan “‘zararll ot milcadelesi” nin basarr dereccsi, miicadeleye baglama zamaninin
secimi ile ilgilidir. Bu bakimdan fidan vastiklarim kaplayan bitkilerin tohum bag-
famadan uzaklastiriimasy icap etmektedir.

Relgrad Ormam sartlarnnda ve bu sartlars uygun diger bholgelerdeki fidan-
hklurda zarvarli ot mucadelesine Nisan aymndan once baslamlmasi, bitkilerin tohum
baglamadan sahadan uzaklastirilmasint saghyacaf icin bagarilt olacaktir.

Mescoreler altinda gorulen biitiin otsu  tiirler istinasiz cok yilhk bitkilerdir.
Ciceklenmeden de, vejetatif yol ile cogalmua niteligine sahiptirler. Agac¢landirma ve
silvikitttirel milahazalar ile tabii gencliklerin veya kiltarlerin himayeci bakimin-
dan zarvarh bitkilerle miucadele bahis mevzuu olacaksa, bu bitkilerin toprak usti
kisimlar kadar toprak altt Kok ve govdelerinin (rizem, yumru...) de sahadan uzak-
lagtiriimas: uygun olur,

3 - Arazi miisahedelerimiz ve tablolarin karsilastirilmasi1 s nucunda ortaya
¢r’ian ve asagida isimlerini verdigimiz tirlerden “endikatdr” veya “ayiricr turler”

Narak istifade edilzhbilir kanaatindeyiz.

a — Lathyrus niger, Galium schultesii, Asperula invelucraia, Poa trivialis:
Lathyrus hirsutus var. glabratus ¢ibi tirlerin mevceudiyveti ve  Eriea arborea’nin
son dereccede ¢ihzlasmis ve yer yer kurumus olmasi, Belgrad Ormanindaki direk-
lik ve agfachk caga ulasms, saf Mese mescerelerinin uzun zamaadan beri iyi (")
kapahhkta bulindoZuna isaret sayilabiliv

b - Yukarida ismmleri sayilan tarlerin meveur olmayisi kadur, Brachypodium
pinnatum, Carex glagea, Sesleria argentea;  Galium verum; Gerista tinetoriag
Genista carinalis ile Erica arborea’nin boyvlu, vayvgin ve bol bulunmast da, Belgrad
Ormanmdaki direklik ve agachk caglara vlasmis saf  Mese mescerclevinde  one
icapalibfmm waun zamandan  berl bozuldufuna ve mescereve siddetli mitdahalede
bulunulduguna v delll gosterilebilir

¢ — Carex sylvatica, Festuca arundinaceae; Jrachypodium sylvaticam, Eu-
phorbin amgdaloides, Trachystemon orientale, Lamivm  galeabdolon; Polysticum
aenleatum,  Corvios avellana ve  Ligustrum vulgare’ nin noveudiveoti de o mescere
altinda topragmm yukardan gelen yvamac sulan ile rutubetce zenginlesmis  olduguna
isaret savailabiliv, Dolayisivie bunlar nemli vetisme muhitleiini karaktesive ~tmex-

tedirler.

d - - Evonymus eurspeaus, Ajuga reptans; Dentaria bulbifera;  Sanfenla eu-
ropeae; Arum byzantinum, Carex pendula, Mercurialis perennis, Ficaria ranun-
culoices;  Circea lutetiana; Fritillaria pontica'mn mevcudiveti de o yerde laban
suyu seviyesinin ylksek oldugu. st topragm yaz boyvunca da ru.nbetli kaldigr ve-
va topragin drenaj sartlarmmn bozuk oldugu neticest aikarilabilir. Nitekim dere ta-
bant Gzerindeki Gurgen mescercleri altinda gorillen  Sanicula suropea’ mn sirta
vakm olnasina ragmen saf M:se mesceresi altinda (Kurtkemeri, RDakracrdere Hav-
zasi, Bolme 75), rutubetli olusu ilk bakista fark edilen cukurluk ve canaklar icin-
de kilciik wruplar ve yvamalar halinde yer ahst da bu kanaatimizi kuvvetlendirmek-
tedir
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RESIM : 1 — Erica arbarea —- Arbutus Unodo’un
dominant olcugu bir cabiltk saha; Burunsuz yangin  ku-
lesinin guneyi.

FIG: 1 the  brush-wocd Cocmmunity  with Erica
arboria and  Arbutus  Unedos  the  Scuth of the fir
tower nea Buransuz

RESIN: 3 - Direklik caginda saf Mese masceres:
A purc cak stand at the pole stage.

RESIM: 2 — Genglik-Siklik cadinda saf Mese
mesceresi.
A pure oak stand at the sapling stage



RESIM : 4 — Adachik cadmda saf Mese mesceresi, RESIIY - o tibakall saf  Wlese  Mescerest
A pure oa: stand at  the sawtmbr siane fow -— stored, pure ocak stand.

RESIM: 6 — Agdachk cadinda saf Kayin megceresi. RESIM: 7 — Direklik caginda saf Kayin mesceresi:
A pure hoech stand at the  stage of the snwtimber A pure neech stand at the stage of the pole.
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RESIM: 10 — A&achk cadda: fena (sevrek) kapali sef
Mese mesceresi  altindaki  diri Srtu.

The field layer under fair crown cancpy of the puce
oak stand at the sawtimbor <tages

RISHA: 11 — Dire'Ck oadinds fend (seyrex)  kapah
sl fdese anscors, altindake divi octd

The field (ayer wuder the (o crewn canepy of the pure
@ik stard ot the pole stage.
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INTRODUCTTON

Various fovestry activities ncecessitate first of all a knowledze of the species
and their biclogical peculiarities, which constitute the lforest. At the present time.
io be effective in modern fovestry, it is reguired unvoidably to know not only the
trees and shrubs but also the ground flova of o forest.

Aost importantly the ground flora has gained a svecial place in practice as
it reflects the good and bad results of different cuttings., Similiavly, the accompa-
nied flora of forest has been widely used in order to indicate the nature of a site
and itx ecological relationships.

Floristic studies in the forests of Tvwrkev are peculiarvly difficult because the
forests vie distributed quite separvaiely in every part of o country wiich has widely
viorious tvpes of vegetation, with differont topography and elimatical conditions.
Fap this roason to make all of thess studics and deferminations is likely to be a long
and involved process,

Ti ix possible, and even necessary to begin the flovistic stadies on restricted
<omple plots which are chosen in different forest regions. The results  obtained
ihrouch these studies may be extended {o many cther forest areas having the same
nrees and similar elimatical cenditions. In order to he able to give some principles
for the seientific investigations and the forestry practices which are going to be done
in the future. it will be neccssary and useful to know the biological charvacters of
the species with their locations, and the siand types which constitute each forest.

We think that the Belgrad Forest could he one of these sample plots. This fo-
rest is under the technical and administrative responsibility of Behceekdy Demon-
stration Forest Service, and it is also used for the purpose of the scientific and prac-
tical investigations of the Faculty of Forestry.
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The [loristic composition of this forest will probably be changed in the course
of time, since it has been opened recently to thousands of visitors., and some exotic
species (mostly trees) were introduced by the Bahcekéy Demonsiration Forest Ser-
vice into the forest. From this point of view the record of our floristic determinations
might be a useful document for future comparisons

The ain of this floristic investigation, therefore, can be stated ay follows:
1 -— To prepare a systematic list of the flora of the Belerad Forest,

2 — To determine the biological characters of species such as dates of flowerino
and the life-form spectrum which are closely related with the climate and theii
locations in the forest, and 1o have a knowledge about their ecological demands.

3 — To determine the floristic composition of the brushwood communities which
belt the Belgrad Forest; and to compare the floristic composition of some stands
which are different from the point of view of tree species and erown density.

L. The Floristic analysis of the vegetation of the Belgrad Forest :

A, Criticism of the flora of the Belgrad Forest from the viewpoint of Plant
Geography

Various scholars have pointed out that the Belgrad Forest Joes not present any
uniformity from the viewpoint of plant geography. For example, Kayacaik (33, p:
T8) says in this connection: **Although it is assumed that the Belgrad Forest presents
in gencral a middle European character, when studied more closely it will be scen
fhat it contains not only the Balkun flora, but at the same time elements of the
Colehis, Mediterranean and middle Zuropean [lova, all of which are different from
one ancther”, Likewise, Acatey (1, p: 7)) and Bornmillier (16), touching on thix
matter; mention that “while Faik, —- to which cne does this quote refer? — Acatay
o Bornmiller the tree flora of the forest resembles that of Middle Europe, that of
the lower levels and especially the ruderal flora and the meadow plants bear a Medi-
terranean character. and that as elsewhere Mediterranean plants can be found here,
too”, Matifeld (62, p: 23}, who studied Eastern Thrace from the aspect of its plan:
ceography, points out that “‘the fact that Spartium junceum L. is to be found in
the Belerad Forest demonstrates that elements of Mediterranean flora were morve
widespread here than in Istranca™ In addition, Davis’ map (no: 2) schematizes the
above statements.

In this connection, the probable general distribution of each species has been
shown in systematic tables based on the information in Boissier (13), Camus (24,
Havek 17), Hickel (49 a): Karamanoqlu (52). Rehder (75, Schwartz (84); Han-
del-Mazzetti (46), Yaltink (981, Excluding Quercus coccifera, Periploca graeca;
Ilex aquifolium; Anemone nemorosa;  Narcissus pseudo narcisus  which appear 1o
he exclusively local. the numerical values (Table : 1) which are derived from the
ceneral distribution of types widespread in the grove floors and their surroundings
temploying the geographical division used by Turrill (93) for the vegetation of the
Batkan Peninsula) support the above statements.

Twwill, who made a floristic analysis of the Gallipoli Peninsula. has accepted
that the species in the V th, VI th. VII th, VIII th, and X th categories are plants
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of the Mediterranean {ype: and this means that species which have the same distribu
tion in southern Europe (VIII) must be regarded as be.onging 1o the Mediterranean
plant arci. Therefore, 352.2¢¢ of the species which are found beneath the trees and
shrubs which form the groves have a general European and East European distribu-
tion, 2197 have a Dalkan distibution, 229/ have a general distribuvtion in the Medi-
terrencan basin and Southern Europe. 189 huave a Colchis-Caucasus aistribution.
And A are found in other regions of the wworld.

To explain the fact that more than half the flora (56.17/) consist of general
[curopean, Middle European and EBalkan elements, geographical sitvation demands
that we should take the theories of trice into consideration. Brice attributes the
existence of Furopean tree species In Anatolia and the Himalayas to the lIce Ageo
which dominated Europe. Thus, “during the European Ice Age or the contrary.
Anatoling, and the mountainous countries of the ITiddle Fast as {ar as the Himala-
vas, formed a refuge for the pre-glacial forest species of Europe. and when the
ico withdrew and the European climate became milder, these species re colonized
Furope, moving westward through Anatolin to the Aegean and bevond, Thus the
Spanish chestnut has penetrated as far West as Portugal, while the fig has oniy
just crossed the Aegean into Greece and the Oriental plane is not found wild farthe:
West than Turkey. The fact that Turkey acted as a land.bridge ior the vegetation
which re colonized Europe from the East after the Ice Age explains the rich varviet:
of species”™. It is probable that the Delgrad Forest felt to a great degree the in-
fluence of this invasion.

I am of the opinion that like the great majority of the geobhytes and  thero-
phytes. and  Eriea arborea, Egica verticillata;  Culluna vulgaris, Arbutus unedo;
Cistus villosus; Spartium junceum, Laurus nobilis, Lonicera etrusca; Osyris alba;
Lavandula cariensis, Pyracantha coccinea,  Poteriom spinosuin,  Quercus coccife-
ra; Q. infectoria, Juniperus oxyeedrus, the cxistence of Mediterranean floral ele
ments in the forest clearings and its swrrounds should be attributed as much 1o
huiman intervention as to climatic influence. That is, as Trmak (30, p: 21V, touching
on this matter; states: ““the crosion which resulted from the destruction of the
forest caused the soil inmanyplaces 1o become shallow in depth and coarse grained:
and therefere™ the balance was upset in favowr of a vegetation which could tolerate
aridity.”. This is confirmed by the fact that 437 ¢ of the species which are found
m the shirub areas and open places around the forest consist of Southern European
nd Mediterranecan elements.

Herhert Luis (49, p: 103y describes thus the Colchis vegetation: “If is a for-
mation in which those species of cvergreen plants which have an affection for
moisture, such as  Rhododendron ponticum, Buxus sempervirens,  Prunus laurace-
rasus; IHex aquifolium; play an important part. These are found only on the North
Anatolia slopes overhanging the shore. in places where the sca climate is 1o be
found”. Likewise Czaczott (29, p: 3y affirms that in correlation with the rainfall
this vegetation is rich in species in the Eastern Black Sea region and bhecomes poo-
ror as it proceeds towards the West. The fact that  Prunus laurocerasus prefevs
the sheltered places and the hollows of the Belgrad Forest ta vory local distribu-
1iony. that species such as  Trachystemon orientale, Epimedium pubigerum, Daph-
ne pontica;  Nalvia Forskahlei; Fritillaria pontica tvery local) wvoid open places
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and takes refuge in shadowy groves, that the distribution of Fagus orientalis is.
very limited and is to be found especially on the steep Northern slopes, the absence
vf  Rhododendron ponticum  and its reappearance in the Istranca mountains, all
fead to the conclusion that the summer dryness and the elevation tgreatest height
230 m.) have played an important part in the existence of Colchis flora in the Bel-
arad Forest, Therefore. although Colchis flora forms 6.27; in the undergrowth an
the epen places around the forest, on the forest floor this proportion rises to 187 .

. . e N — )
As Kayacik has also pointed out (33, p: 79, factors such as geographical posi-

tion, topography; elevation and human intervantion have been as important as the
climate in the fact tha plants belonging 1o wholly different floral worlds have
come together in the Belgrad Forest and its surroundings and have formed a rich
and involved mosaic.

C. The Life-forms spectrum and the flowering of the flora of the forest:

Since the life-forms spectrum indicates directly the climatical peculiarities of
an area (18, p: 2981, in case of the lack of the meteorological records. this spectrum

zains a special importance in the practise of forestry — especially in afforestation
works — soil consevation, and different branches of agriculture.

In order to examine closely Raunkiaer's thesis which claims for certain thai
the life-form follow the climate and they depend upon the climatical conditions:
and to give the basis of further detailed studios, we have considered that it would
ae useful to prepare a spectrum for the Belgrad Forest, of which climatical peculi-
arities have been found from its metecrological records (80).

L}

1. DMaterial and Method

The life forms of trees, shrubs and herbaceous plants which constitule the fo
rest have been determined using the Raunkiaer (71) method. As is known, Laun-
Xiaer has distributed the plants into 5 groups. depending upon *he position of the
tuds, which are going to renow them, during the unfavorable period (suminel
Jroughts or winter colds),

According {o this classification the buds could be under the ground, at tho
surface, o little or much higher than the ground. on the shoots of the plants.

Because mwore than one life-form could be reconciled with a Jocal elimate, an:
a life-form is not limited with a cetain type of climate 23, p: H). Raunkiaer hasx
suggested determination of the life forms for different areas and for  different
vegetlation types; and to show it in a formula thai he called a “bhiological spectrum™
swhich depends upon the percentage of participation. In accordence with this th:.
c¢limate of a cetain arca would be named or charvacterized by the prevailing life form
which has the numerical domination. Consequently the climates of two differen-
areas, which have a similar spectrum, would be similar too.

Starting from this point, we have observed the life-forms of trees, shrubs, bushes
and herbaceous plants of the Belgrad Forest and we have showedthe results of these
obhservations in the systematical list, Besides, using these observations we have pre-
vared the spectrum shown in table 2.
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Because of the lack of this sort of spectra prepared for other parts of Turkey,
we had to compare the Belgrad Forest spectrum with the same {»pical ones from
abroad cin table 4y which are taken trom Cain (23, p: 12).

It can be clearly seen frem this table that the percentage of the Therophytic
plants in the Belgrad Forest (22 percent) is rather lower than the percentage (38-4:
percent) of the areas which are under the effect of Mediterranean climate (Crete:
and Argentario which is on the westcoast of Italy). But it is not as low as the the-
vaophytic percentage of the areas where the Central European climate si dominant,
'8 to 12 pereent). On the cther hand the percentage of the Hemiceryptophytie plants
of the Belgrad Forest (39 percent) is neither so low as it is in Crote or Italy (27 to
29 percent) nor so high as it is in the arcas under the central European climatic con-
ditions (19 to 55 pereent). As a result of these comparisons we can express that
the Belgrad Forest has a transition climate betiveen the Mediterranean and the
Central European climates.

These results obtained through the spectra can also be confirmed by our de-
terminations and observations in the forest,

In fact, with the exception of trees, shrubs and bushes which are deeprooted
and those which ¢rox near erecks or ditches. hoth annuals and permanent herbaceous
lants which have 10 to 15 em. of roote wild and dry. Butonly the overground sec-
tions of the permanent herbacceous plants dry. This could be seen in the regions
which are under the effect of the Mediterranean climate, but not in the Central
Furopean climatical conditions themicryptophytic). Permenant heibaceous plants
preserve their mesephytic appewrence all the summer long in Central Europe (93;
po 7T, But in these areas the winter is the period of absolute dormancy.

The indicators of summer droughts in the Belgrad Forest which are wilting
and drying disappear afther the Autumn rainfalls in September. We have observed
ihat. after these rains, regrowth starts the bottom of the dried shoots, and the buds
hidden by the litter: or from the annuals which could not resist the summer drought
and had died the scedy germinate. So that even Rubuis tomentosus  Barckl. which
i a semi-wocdy plant. makes regrowth from the bottom of the leafless shoots which
seem as if completely dried after the summer drought. Table 4 shows the dates ol
reorowth of rome permonant herbaccous plants in two sample plots faken, one in
the opening and one under the stand cover.

As o matter of fact, we have observed that after o continuous three days rain.
fall in October 1960-18, 19 and 20 (October total rainfall 64 mm). when the weather
<ucddenly got warmer which stimulated a regrowth, Lathyrus rotundifolius made @
srewth of more than 20 em. with 7 to 8 leaves.

A parvallelism can be scen between our deferminations and  observations on
wilting and drying which start at the beginning ot July and the meteorological re-
corde of the Baheekdy Metecorological Station. As stated in the first part cf the text.
acceerding to Thornhwait the water retained by the soil could meet the shortage ol
water, which is the result of a lock of rainfall, up to the middie of June. This de-
ficiency of water continues from 3 to 5 months  (up te the end of September.
which could be considered as o dry period (8% p: 35).
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The ahbove mentioned facts ave strengthened by the flowering craph and table

3, so that: The flowering of therophyts, heniisryptophyt and seophyts reach its
maximum in the middle of summer (during the dy season),

2. Results :

a — The life-form spectrum of the Belgrad Forest has a  place between the
typical Hemicryptophytic and Therophytic climatical spectra whnich indicates that
this forest has a transition climate between the Central Furopean and the Medi-
terranean climates.

h — As a results of summer droughts annuals and peirmanent herbaceous ptants
have a dormancy period in summer.

¢ — After the rainfalls in Auwtumn. because the temperature stays guite high
for a long period of time, annual and permenant herbaccous plants make regrowth
and prepare themselves for the following vegetative period.

T. Floristic composition «of the main stand types

— The tree composition and stand structure of the forest today:

1 — Forest formation :

The Belgrad Forest which is composed of trees like various oak species (Quer-
cus dschorochensis K. Koch., Q. polyearpa Schur., Q. dalechampii Ten., Q. frainetto Ten..
Q cerris L. var. austrica (Willd) Loud., Q. Pedunculiflora K. Koch., Q. haas Ky..
Q. infectoria Oliv. Subsp. glabra Schwz...}). beech (Fagus crientalis Lips.), Hornbeam
(Carpinus betulus L.). chestnut «Castanea sativa Loy alder (Alnus glutinosa (Lo
povlar  (Populus  tremula L.}  lime tree (Tilia  torentosa Moench.),  maples
(Acer campestire subsp. cucampestre var. eriocarpum Walli, Acer pseudoplatanus
L., Gaarin., elm (Ulmus campestris 1LY and a quite a number of shrubs and high
hushes, is a decidiunous formation:; and is total area is D060 hectares.

The dominant tree species in the forest is oak which covers 73 percent of the
total area (79, p: 14). Altheough it iy followed toduy by beech, hornheam and chest-
nut respectively, chestnut was the sccond important tree species in the near past
i1, p: 9). Chestnut cancer caused by a fungus named Phytophthora cambivora Pet-
ri, which has been observed since 1928 in this forest and determined by the studies
of Erdem (38 a). has caused the death of these trees to a creat extent. As a result
of this damage, oild chestnuls are rare today.

The stands in the forest either have a mixed or a pure atvuctuve, In fact 3¢
percent of the forest is composed of pure and 70 poreent mixed stands.
2 — The brushwood community surrounding the torest :

The Belgrad Forest is swrrounded by brushwoods swwhich are composed mostly
of deciduous {rees, shrubs, bushes and a few evergreens with some herbaceous plants.

The birushwoods on the Eastern slopes of Sunyer-Anadolukavag:, which is not
far from the Felgrad Forest, weore named by Czeezott (30, p: 132y “inacchie” without
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hesitation; but bzcause the percentace of the deciduous trees and shrubs is higher
than the percentage of the evergreens, we bhelieve that for the birushwoods which
surround the Belgrad Forest it would be better to use “pseudomaccihie” or “shibl-
yvak” as it suggested by Adamovic (2, p: 148, Some historical decuments (78, p:
T-8). (92) support ouropinion. As a matter of fact, according lo these documents:
il the beginning of the 19 the Century the area of this Forest was larger than it ix
today. But as a result of some biotic factors and especially through the destructive
activities of the inhabitants it has retreated inwardly from natural boundries.

After these destructive effors came the soil erosion and lefr a shallow, stony
fop soil on this area which surrounds the Belgrad Forest. Then this area has been
covered by some drought-resistant typcs ol vegetation.

Table: 7 shows all the species cncountercd during our field trips in brushwoods
which surround the Belgrad Forest.

It can be clearly seen from this table that there are not anyv floristic differences
bhetween the Southern and the Northern parts of the brushwoods with the excep-
tion of Quercus coceifera and Lavardula cerinalis  which exist on the South slopex
but not on the North.

One can also see the same communities on the openings in the Belgrad Forest
iTable: 7, 8.9, 10).

B — The stand types studied :

a -— From single-story, pure oak stands:
aa, Stand types which have a good crown density bhut the age classes
are different, which contain seedling - sapling, pole and sawtimber.
bh. Stand types which are at the sawtimber stage from stand point of
age classes, but which have various kinds of crown densit.\': namely.
good crown density, moderate crown density. and poor or fair crown
density.
h — From two - story puwe oak stands
bb. The over story is compos2d of oak at the sawtimber stage with
moderate crown density and the under story is composed of Horn-
heam at the stage of sapling with good density.
¢ — From the single - story pure beech stands
ce. Stands with good density but which have differences in aze classes
at the seedling - sapling, pole. sawtimber stages.
ce. Stand types which are at the stage of sawtimber of the stand point
of age classes, but which have differences in crown density: Which
have good, moderate and poor or fair crown density.
(d -~ Pure hornbeam stands at the stage of pole. on the valley bottoms, which
have good crown density.

1. The material and the method used

At least five sample plots are taken for twelve different stand types which
have different tree species, age classes, and crown densities (Map: 4). We tried 1o
iake these experimental plots from 200 to 300 =g, me.. as recommended by Walter
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(97, p: 18 for field layer, including the tree layer itself. In order to make the
limits of the sample plots which are in suyuare or rectangular shape, stakes and
a ten meter rope are used. In choozing these plots side ilumination is avoided, and
a special effort is spent to have them in stands instead of stand sides. We
tried to censure the uniformity between comparative groups and to elliminate the
factor as far as possible which could effect the composition of the flora, and for
this purpose tried to avoid great differences in aspect and slope grardient.

The stand types are determined using the formulae prepared by Ifraslan (38
forr management practices. In these formulae capital letters show the tree species
(M-gak, K-beech, G-hornheam), small letters the natural age classes (d-scedling-
sapling; c¢-pole, a-sawtebmer) and the commos over the small letters, the crown
density ("-good, "-moderate, ‘-poor or fair).

The situation of the flora in the sample plots (compositon ratio, and grouping)
has been expressed using Braun-Blanquet's dcuble-number estimate method (181,
As may be seen from the Tables the first number expresses the “‘composition ratio”.
and the second *‘the grouping”™ of the species concernad.

During the field work trees, brushes and the field invers are registered on the
tables prepared before (Sample no: 1).

Soil samples are taken frem the top soil 10-15 eni in depth) where the roots
of the field layer are very dense, and the pll. values of these samples are determined
by glass electrod method (Marconi type) at the Soil Science Laboratory of the
Faculty of Forestry. Determination of the soil texture is determined also at the
same laboratory,

2. Constitution of florvistic tables and their purposes

Table «8 deals with the flora compositicn of pure and single-story oak stands,
In 1his‘ table the first five columns are sepaerated for oak stands which are at the
stage of seedling and sapling, the second five columns for those which are at the
stage of pole and the third five columns for those which are at the stage of saw-
timher. Almost all of these 13 sample plots have Southern aspects or are located
on slopes where Southern aspzct is deminant. There wre only  slight differences
in slepe gradient, top-soil texture and top-soil pH value of these sample  plots
Crown density for all of them is the same. The only difference is that of age clas-
ses. The intention of such a constitution is to determine the differences in the field
layer at the stage of seedling-sapling, pole and sawtimber.

The second half of the same table is separated fer the stand types which have
already reached the stage of sawtimber, but which have different crown densities
(Ma'™, Ma”, Ma’.

Tn forestry practice it has heen known for a lone time that the deterioration
of crown density causes the illumination of the stand and ('nnsoquomly the de-
terioration of the field layer.

The intention here is to determine the degree of degradation i the pure oak
stands which are at the stage of sawtimber, and which species of the underground
vegetation play a role in this degradation.
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Table: 9 shows he flora composition of a twoe-story pure oak stand, of which
the over story is oak with moderate crown density and at the stage of sawtimber,
and the under story is hornbeam with good density and at the stage of sapling.
There are not great differences between the aspect, slope gradient, top-soil texture
and pH, value of the sample plots in this table. The only difference between them
is this: The sample plots on the first eight columns are chosen on the slopes new
the ridges but the other five are chosen at the hillsides near the bottoms,

This table is prepared with the intention of answering the two following ques-
tions: @) What kind of difference doces the existence of the understory make on
the underground vegetation of oak stands? by What kind of difference would happen
in the flora composition if the same stand wwhich is on the upper or lower slopes?

Table: 10 shows the flora composition of a4 hornbeam stand with good crown
density at the stage of pole. The intention of this table is to show the difference
in the underground vegetation on the valley botioms where the water table is high.
and on the hillsides near the bottoms.

Table: 11 is about the underground vegetation composition of pure beech stands:
where the first 5 columns are separated for pure beech stands at the stage of seed
ling and sapling, the second five columns for those which are at the stage of pole.
and the third five columns for those which are at the stage of sawtimber.

All of these fifteen sample plots are cither on steep Northern slopes or where
Northern slopes are dominant. There are only some slight differences between the
1op soil texture and top soil pH. values of these sample plots. The crown densities ot
these plots are almost the same. The only difference between them is, again that of
age classes. The intention of this table is to determine the change in the composition
of field layer between the stages of scedling and sawtimber. The second part of the
same table isx separated for the stand types which have already reached the saw.
Timber stage but which show differences in crown density. With this table we have
intended to determine the changes in the underground vegetation when the crown
density of a4 pure beech stand at the sawtimber stage has deteriorated.

Table: 12 ix prepared to indicate how underground vegetations of different
character are grouped under the stand types of different tree species and at different
localities, For this purpose, the species which are resistant to shade and of which
water requirement is high are listed first on the first column from the left and those
which require more light and resistance 1o drought listed later cn. Then, the 30
columns on the right are separated into six groups with 3 columns. and ecach group
15 devoled to 1) Single story oak stands with poor crown density, 2) Single story
oale stands with good density, 3) Two-story pure oak stands on slops near hilltop.
4y Twoe-story pure oak stands on the hillsides near vabiey bottom, 3) Pure hornbeam
~tands i valley hottoms, 6) Fure heech stands,

3 —— Results

After all of our studics we came (o the conclusion that vartations both in light
intensity and in water supply have an important affect on the composition of the
species under the different type of stands of the Belgrad Forest. Because there are
some differences hetween the stands as regards their treo species, crown density, na-
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tural age classes and their having « single or twoostory structure, the licht intensity
also shews some differences in these stands. At the same time soil humidity of ev-
ey stand itself provides different conditions depending upon whether it is on the
upper slope. or on foothill, or on the valley bottem. Consequently:

1 -— It may be clearly seen from Tablv: & that, under uhe pure oak stands of
sapling stage the groundflora is always pocorly developed (Table: 8, in the first five
columns). The shrub layer is entirely absent, hut there are only some evergreens
such as Hedere heiix, Daphne pontica, Hypericum calyveinum (steriley with the oak
scealings and a {ew perennial hevbs. The litter is seen in large patehes. This is cor-
rainly due 1o the weakness of the light reaching to the flooy of the stand, becuause
the closo-sot saplings cast an extiemly deep shade.

2 - - On the other hand, under the pure oak stands at the stages of the pole and

sawiimboer (mature vak stands) in spite of the good crown density (Ma™' ), the com-
rosition of the shrub fayer und the vround {lora shows richness. The shrub laver
consists of  Sorbus torminalis, Mespilus  germanica, Crataegus monogyna  and Eri-
ea arborea, but latfer is poorly developed: thin and very often absent. Under this
hrub layer the herbaceous species ave as follows: Epimedium pubigerum, Pteridium
aqaiina,  Dororicum cautcascium,  Lapsana peduncularis, Carex glauea; Hypericum
calyeinum;  Dapnine pontica, Dactylis glomerata, Lathyrus hirsutns var, glabra-
tus, Campanula percicifolia, stellaria holestea; primula acaulis var, rosea,  Po-
tentilla micrantha;  Hedera helix; Viola odorati, Lathyrus niger, Galium schulfesii,
Asperula invelucerata; and so forth. The litter could he seen clearly through the
sreund flora (Fig: 77, 78). Where the acorns have epportunity o germinate, the oak
ceedlings are abundant,

3 - But, under the pure oak stands at the stage ol sawtimber, which have the
fair crown density Ma”, Ma), (Table: 8, 16 to 25 columns); the ground flora is
markedly different from the former. In the shrub layer of these stands.  Erica ar-
berea in larvger sizes, is found abundantly and frequently.

From Gramina and Cyperaceae, some species such as Brachypodiom pinnatum;
sesleria argentea, Carex glauncea, Dactylis glomerata so cover the oround surface
Jike a thick felt that the mineral soil and the litter could not be secen easily (Fig:
T4, 80V, Since the acorns could not reach the mineral scil, the oak seedlings are ab-
scent here. Some shrubs and herbaceous plants which are found on the shrubwood
communities or on the openings, are seen abundantly under these stands. Some ol
them ave as follows: Arbutus unedo, Phillyrea media, Cistus villosus, Genista tine-
toria; Genista carinalis; Galium verum, Briza media. The species such as Lathyrus
niger,  Galium schultesii,  Asperula involuerata, Poa trivialis; Lathyrus hirsutus
\

. glabratus could not be seen under these stands in spite of their existence under
the pure cak stands with good crovn density (Ma'™),

4 --- The floristic composition of two-storied, pure oak stands are different and
<tyikingly poorer than the composition of the single-story oak stands under same
conditions. As a result ¢f having two-stories, a good crown density forms an affective
Farrier and makes a very deep shade for the ground flora, which are Epimediunr
pubigerum, Daphne pontica; Hedera helix;  Rubus hirtus;  Primula acaulis var.
rosen, Plathanthera bifolia, Salvia forskahlei.
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Whereas, ax can be seen clearly from the last five columns of Table: 9, the flo-
sistie compesition of two-story pure oak stands which are not the upper slopes but
feothills s markediy different. and very vich in talerant species. Among the tree
fayver. Quercus pedunculiffora tokes the place of the Q. dschorochensis and in the
shrul: layer. there are Cuarpinus betuius. Acer campestre, (oryius - aveilana; Ligu-
~trum vulgare. As the herb or field layer, the ave  Epimedimm pubigerum, Daphne
partica, Hedera helix,  Ruseos acubeatum,  Ruscus hypoglossum;  which are ever-
sreens, with  Rubus hirtus;  Festuea arundinaceae;  Carex sylvaticam;  Trachyste-

e oricataie, Laomicm galoshdlon; Polysticum  aculeatum, Brachypodium  syl-

vaticum; Fuphorbi;y amygdaloides, Geunr wurbanum; Ajugs reptoens, which are pe-

mial, and =come herhaceeous plants,

Undoubic i1y the main Metcr v hich couses this abundance ol species is the amn-
ant ool moisiuge i the fepesoil, seeping dovn frem the upper parts of the slope.

3 Under the parcheonbeam «Canpinas botulus 1 stands, on the valley bot-
tems there iy very eich composition ol tora with wolerant species stich as Alnus
avellana:  Evonymus

clutinosa. Acer campestre,  Ligustoum vualgaee,  Coryh
crropaces  lrom froe and o oshrub layvers,  and ubus hirtos, Carey cylvaticonm.
Trochystemon orvientale,  Laminm galechdolon,  Bavachypodium  sylvaticum,  Seilla
bitolia;  Ornithogalum langipes, Euphorbia amygdaloides, Symphytum tuberoasuam,
Viela riviniana, Polysticum aculeatum, Ajuga reptens, Dentaria bulbifera; Cireea
futetiana:  Sanicula curopae;  Arum italicaen var, byzantinwm,  ecarex  pendula,
Fauisctum maxima, Fragarin vesea, Mercurialis perennis,  Ficaria ranunculoides;
Lilium martagon: Garenium asphodelloides from the fiekd layver.

Is clear from (he systemadie Hist of the species us that most of them would

compleie their lives on the “liche phase” hefore trees would leaf.

Tansiey (200 who examined the flovistie composition of the pure beech stands at
the =iace of sawtimber, under the eonditiens Encland, pointed out that the most
ol species which are mentioned above, and cspecialiy Acer campestre,  Evonimus
curcpacns, Corvius avellana, Mercuriaiis Perennis, SNanicufa europaca; Fragaria ves-
ca; Arum macwintum; Cireen lutetiana; are found ander the beech stand. Whereas.
nene of them could ooseen ander pure heech stands of the Delerad Forest (Tal-
los 11y,

O flovistic chseivation in o pure beech stand which was at the stage of saw.
timber and was on the northern slope af 1030 meters @30 altitude at Yedigoller Na-
tiona! Forest in Diveine «Doluy confirms the determination of Tansley.

We think that the lae'c of the above m-ntioned species under pure beech
stands and their appearaaes under pure hornbean: stands which are on the valley
hottoms in tho Delgrad Forest s velated to the deficiercey of water in the {op-soil
Juring the sumimer dronights,

Al of these show onee meve that the elimatie conditions in the Belgrad Forest
ave net suitable for hoveh, and beech ise at the limit of its optimal area here,

6 -— In the Belgrad TForest, the ficld layer of pure beech stands with a good
crown density is very poor and strikingly scanty. The shrub layer, which is always
roovly developed and very often completaly absent, consists of Prunus laurscerasus,
tLecealiy), Flex aquifolium docolly), Hedera helix, Daphne pontiea. As a herb or field
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lever:  from geophytes and hemicoyptophytes  there are some species such as:
Ruscus aculeatum,  Ruscus hypoglossum,  Epimedium  pubigerum, Rubus hirtus;
Neilla bitolia; Qraithogulum longipes; visla rivinianna, Trachystemon orientale, La-
mium galeobdslon, Euphorbia amydaloides; Carex syivatica, Festuea arundinaceae.
The litter could be seen cleariv like larue patehes. But under the pure beech sands
with a poor crown density or in some pavtially cut stands, the herbaceous species ol
the field layer are very different. numreous and variesd. Most of these species could
be seen under the pure cak standssuch os Eriea arborea, Carex glauca,  Seslaria
argentea; Daetylis glomerata, Hypericum  calyeinum, Ctelaria holestea, Lathyrus
Campanula persicifolia, For this tcason, 1t is not possible 1o identify o logued over
beeeh stand ares by means of the crvound flora,

' — Evaluation of the results of the study for forestry practices:

T - Ax o ovesult of the life-forimes spectrum of the Belgrad  Foresto we can
express that Raunkiaers Method could bhe  ased 1o determine climatical  smillao
areas  for the purpose of  forestiy practices -especially in afforestation  works
soil eonservation- on the forest arcax of Turkey in case of the lack of the meteoro.
logical records,

2 — 77 percent of thevophytic plants are in bloom in April and Alay on the
clearirs of the Belgrad Forest. In this connection. we hope that it would be usefu!
1o begin early weeding (before Aprily in the Nursertes of this forest.

3 — We hope that following species could be nsed as indicators to assits forestiry
practices:
a -

The existence of species such as Lathyrus niger, Galium schultesii, A

perula involucrata,  Poa trivialis; Lathyrus hirsutus var.  galabratus and Eri

a
arborea which are always thin, pooviy developed and even have mortality from place
10 place, indicates that the pure oak stands which are at the stages of pole and saw-
timber in the Belgrad Forest have had a good crown ddonsity tor a lonyg period.

b - The absence of species mentioned above, and the occurence of species such
as Brachypodium  piratum, Carex glauca, Seslaria argentea,  Galieem verum;
Genista tinetoria;  Genista carinalis; and Erica arborea which are very abundant
and vigorous indicates that the pure oak stands svhich are at the stages of pole and
sawtimber have had a poor croan density for a tong period, and have been seriosuly
destroyed.

¢ — The existence of Carex syivatica, Festuea arundinaceae,  Brachypodium
syivaticum, Fuphorbia amygdaloides, Truchystenisn orientule, Lamium  galebbdolon:
Polysticurn aculeatum; Corvins avellana, Ligastrom valgare s also considered as on
indicator of a hine moisture eontent in the top soil which <eeps down from the upper
parts of the slope.

d -~ The occurence of the species i an ares suceh g Evonnymus curapaeus,
Ajuga reptans, Dentaria bulbitera, Sanicula europae, Arum byzantinum: Carex pen-
dula, Mercurialis petennis, Fraguria vesca, Ficarin ranuncuivides; Circea lutetiana:
Fritiliavia pontica shows that the wator table i hing theve and the top-soil i= damp
even during the summer period.



