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GIRIS

Kizilcam (pinus brutia ten.) Tirkive ve Irak ormanlan icinde ge-
nis bir vavilis sahasia sahip bulunmaktadic. Bu tiir bilhassa toprak ba-
kiindan Akdeniz havzastnm ¢cok kanaatkdr bir tiird olarak tanimr. Bu
vinden Kanaatkdr olarak bilinen Halep Camma nazaran da kurakhga.
rizgdra ve soguga karst cok daha dayamkhdir, Kumlu topraklarn ve bal-
cth topraklarin tercih eder. (18.35) Buva kargihk bu tirtin vayiligi, ana-
tasa ve loprak derinligine bagh degildir. kalker anatagtan meydana ge-
len topraklarda vetistigi gibi ana tagi muhtelif sistler ve kum taslar olan
topraklar dzerinde de yetigir, keza tash 1§ topraklarda hattd kavalar
itzerinde vetistigi ¢gibi derin topraklar tizerinde de goriliir (46).

Kizidlcam'm iklim istekleri ise toprak isteklerine nazaran oldukca
sunrhdie, bu iklim istekleri kiglart mutedil, yazlan kurak olarak karak-
terize edilir. Tirkiye icin ocak ay1 ortalamasi 25°C (Ulukisla) bu tiiriin
sofuk iklim s teskil ctmektedir®,

121 yilhk Deviet Metcornloji genel kavitlart t(ortalama ve  ekstrem
laymetler Meteoroloji Biilteni 1962) ve tezdeki Kizilcam yvayilisi esas ahnoarak.
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Kizalconm, Tarki¢ igne vaprakhlan arasinda en Tozhe Diivisen
hisa deveeler icinde gents cap ve bovliar ¢lds cden biv agace tieid o2
diir.

Covde ve tepe kalitesi itibarivie sahillerde vetisenler  wmumivetle
diizgim govde ve ivi bir tepe forma gosiermezlorse de (27 hao e gt
ney Anadolu’da nisbeten vitsehee vorlorde vetisenler arasimda ivi vasd
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riizear perdelerinin tesisinde  (46) by ik olctide hollandmase tavsive
edilme ktedir. Bu hususlara ilaveten, odununun kullanrg verleri itibarivk
cesithilignde 6nem kazanmaktadirs Nitekime cesithi Tarm dletoris ane
balaj malzemesi, el ve maden direlleri ile talimahsil olarake Sellidor

haum maddesi ve recine istihsali kavde deger goriilenler crasindadir (7.5

Resim (Fig)y 3

Dizetn govdelerden miltesekkil Bir Kozileam mesceresi, Antalva Isletmesi
Gebiz Bolgesi, Akvokus crmant. denizden  vitkseklik 500 mi.
A denso stand of pinus brutia which composed by good formed trees. Aii-
talvie State Forest, Gebiz distriet, Akyokus Forest, Altitude 360 m

Bo durmma gore gereh vayilis ve vetisme muhitleri ve gerekse kol

lerinin gesitliligi itibarivle Tirkive ve Trak icin onemli bis

fanma yver
titr olan Kwaleam’da {(pinus brotia ten) gerekli vonlerden arastiomala
vapthushie. Buna karsibk, Kizilcam’da kozalak ve tohum morfolojisi ve
bahusus tohumun cimlenme tizyolojisi hakkinda gerek Turkivede ge-
rekse vabaner literatiirde sumullii bir arasiommaya rasdanmanustiv. Aok
alan ehimlerinde ve fidanhiklarda genis nisbette kullamlan bu tir tohe-
munc morfolojik ve cimlenme tivvolojisi voniimden ozelliklerini bu ca-

hsma acitklamaktadr,

Kozalak ve tohum arastirmalanna honu teshil cdon materyd bizza
arastimengs nezaretinde  Kialeam'm vavihs sahalarimy temsilen (34
muhtelit orijin veva verden toplannustie (Harita 1), Ormekler arasimde

deniz sevivesinden 5 m vitksellikten almanlar oldugu 2ibi 1300 m0 viik-
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Kiadcannn tabii vavihis sahasiun 1300 m. vitkseklige kadar aktg
Kranuse (28) ve Yigitoglu (30) tarahindan belirtihnis ise de Selik (47)
bunun 1400-1500 m© ve kadar da ckabildiging s azmaktadic. Avni gekil-
de cahismalaromz esnasinda Kizilcam™m (Pozant - Hamidive Bélgesin-
dey 1430 m. de de bozuk meseerelerine rastlannstir,

Egede cok diizgtin govdeli Kizalcamlar 900 - 1000 m’ ve kadar her
verde bulunur ve muimtakanin giiney mailelerinde 1300 m. ve kadar akar.
Kizilcam Marmara civariada ise 600 - 700 m.” ve kuzey Anadolu’da da
100-200 . ve cikabildigi bildisilivorsa da (47, 30} cahgmalarimiz esna-
anda arastirma matervali toplarken 700 m” ve kadar akugr tesbit edil-
mistir. (Corum - Osmanaik).

Kizilcam her nekadar Akdeniz iklimine bagh bir aga¢ Uirii ise de
nehirler bovunea ilerliverek sahillerden ice dogru uzanmaktadir. Mese-
L giney dogu vavihs sabhasinda (Adivaman - Golbasy) bulunan bozuk
Kizilcam meseereleri Covhan nehri boyuaca ilerliverek  Akdeniz sahi-
Tnden ufki olarak 176 kin. uzaklasmaktadir. Batr Anadolu (Ege Denizi)
Jda bilhassa Gediz vadisinde bu uzaklagina 192 km. ve  ulagmaktadir.
Kuzey vavihy sahasinda ise bu uzaklasma Kavadeniz sahilinde (Kara-
Hitk - Cildikisik) 60 km. Niksar - Resadive arasida 70 km. kadardir.

Bu itibarla Kizilcam Tarkivedeki tabii vavilismi @ Akdeniz mimta-
soeserdac 35367 - 28067 cndom ve 0% - 37200 bovlam  dereceleri.
Fue ve Marmara mintakalarmda 36 34" - 40 153" enlem ve 26°38" - 29°227
boviam dereceleri, bati Karadeaiz mmtkasida da nehir ve dere bov-
farindan dcerive sohularak 40247 - 417387 enlem ve 32°24° - 3737 boy -
s derceeleri awrastnda vavilmaktadie (2030 130 190 25,0 26, 27, 33, 34,
A6 48) 0 Avnica gilney dogu Anadolu mimtakasinda ise 37'41” enlem
derccesivie 42 06" hoviam derecelerinin takriben kesistikleri yer  civa-
rindac Siirt - Eruh kazasmim Benat kovinde taliminen (10-15) hektarlik
pozuk ve bodurlagims bir Kizidcam mesceresi de teshit edilmistir.

. Kialeamda kozalak tesekkiilit ve kozalak olgunlasmas: :

Faaicunda kozelak iosehkithie coh orkon voslarda baslar. (471 va-
sl itibaren Kialcamda nermal eelismis kozalaklara rastlamr.  Bu
vae tivtinde fakir tohum villart bahis konusu degildir. Hatta Selik (46)
nede hedinttigh ¢ibi her sene bol kozalak meydana getiome bu tire has
el er onevamada mittalaa edilmelidir,

Baldwin (6) umumivetle Gam tiirlerinde kozalaklanm vesilden kah-
soorengine donmesing oleanlugun baslhumast olarak kabul  elmekts vo
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renk degisiminin kozalagin su kaybetmesinden ileri geldigini - belirt-
mektedir. Bu renk degisimi Bah¢ekoy sartlanmda Karagam icin Ocak-
Subat avinda (4), Kizilcamda ise  Mart aymda meydana gelmektedir.
Kiztlcam i¢in zikredilen tesbit denemeye dayanmaktachr; bu maksatla
(tablo 2) de de gosterildigi tizere 10 agaglan birer ay ara ile (Ekimde:
Mart'a kadar) alti defa normal biiviiklikteki  kozalaklar toplanmigtir,
Toplanan kozalaklardan elde edilen tohumilarla ¢imendirme tecsiibele-
ri vapilmig ve sonuclart (tablo 2) de bir araya getirilimistir. Bu taploda
da gortldiigli gibi em iyi ¢imlenme sonucu Mart ayinda toplanan koza-
laklardan elde edilen tohumlardan abmnusgtir.

Tablo @ 2
)

Table
Teneme Toplama Tepiama amnda
<ahasy tarihi
Sample Date of Kozalaklarm rengi Kozalagimm  Cimlenime
plot collection Cones Colour ortalama vilzdesi
vas agirh-
21 Gr.
Moisture
welght of  cermination
cones peireenta2e
1.10.1962  Yesil 82.5
1.11.1962  Ye il ile sararnms K2 .-
vesil arasinda
1.121962 Kezalaklarn bir tarafinda ®1.0 -
kahverencilesme  baslamis-
tir.
Bahgeekoy 1. 1.1963  Kozalaklarmn bir tarah kah- 6N 13
verengini almistue,
1. 21965 Sammiuak tle knnnzimsi 6h 6 13
kahverengi arasinda degis-
mekiedir
1. 21960 Kestane 1rengi ile kahveren- SIoNT] fadat

vl arasinda degismekioedir,

Kozalak olgunlasmast hususuvle toplama zamam hilhassa cografik
mevkhic tkhim sartlan (vazin suhunet ve vagust) ile sike mimasebeli var-
dirs Nitekim arazi caligmalarmz esnasinda. Kizadcam™m Tiirkive'de er
stiney smirr savilan - Antakya-Yavladag mintakasmda kozalak  toplame
ist Ocak avinda baslavarak Nisan avi sonuna kadar devam ctmekte ol
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Jdugu misahede edilmistir. Buna mukabil Burdar Tsletimesine bagh Pa-
mucak Kizilcam ormanlarmda kozalak toplama isi Mavis avinda yapre-
makiadir,

Toplanan Kozalaklar uzun zaman agihnadan kapah kalabilivler. ai-
cak suni veva labil sicakhik muvacehesinde kendilerine has bir ses o
Kararak acilmava baslarlar. Fakat bu acilma kozalaklarm  tohumlann:
dokecek sekilde buvvetli ve tam olmaz, ancak pullarcun gevsemesi v

aralanmast seklinds olur.

Uinumivetle agac tizerindehi kozalaklarda acilima hava sartlann.
tabi olarale Nisan avindan baglavarak Eviil avina kadar devam ede
teh Rozalakta actlma. kozalagin ¢esitli verlerinden baslavabilir. Geook
agaclar tizerinde gertkse sun’i olarak acilan kozalaklarda acilma hadi-
sesic bava wozalaklarm e lsmindaki pullarim aralaamast ve bazilarmids
da kozalagm orta kisnundaki pullarm gevsemesivie baglamakia ve acii-
ma hadisesi bir agac ve tzerindeki olgun kozalaklaria hepsinde  ava
derecede ofmamaktadir, Biv agacta ayvin vila ait olmlarma vagmen tan
acths fakat diismemis kozalaklar buloudugu gibi, vare acihmig veva hi
oleun kozalaklarda buloamaktadiv, Keza avni sekilde olgun kozalaklar
dan biri acthims tohumlarm dokmits halde iken birv digerinin puliag
aralamns fakat tohumlar dokiilmamis, bir bagkast da tamamen kapad
vazivelle olabilmektediv (Resim 4). Halta 89 vasmda acilinants ko

laklara agaclar Gzerinde rasttamak mwinmkiindiir.

Resim (Figy 4

B covvede bulunan kozalalkdarda farkh acilyy sathas,
Opening stages of the cones in same cirele,
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Sanug olarak divebiliriz kic her sene bol - Kozalak mevdana  geiiven
eadcom’da en vy gun hasad zamam Mart - Hazivan avlarndir.

Hektardaki kozalak miktarr ise T Hektardaki Kozalak miktarn adet
clavak 373380 agirhik olarak 2340 ke bulmustur, Buda he ktarda 234 kg,
tohuma tekabil etinekiedir.

NI()HF()I.()JIK ARASTIRMALAR
A, Kozalaklurda Morfolojik Arastirmalar
Yiirkive Kizilcam ormanlaring tamsil edebilecek 6S orijin veva ver-
den aliman 100 er ormek tizevinde yapilan tesbitlere gore ortalama koza-
fak uzunlugu 7.2 (2.0 - 12.5) eme ortalamamn standart hatast ise 1.9 dur.
Ortaloma kozalak genisligi 4.1 (1.9 - 5.6) ¢m. ortalaman standart ha-
saxe 1138 Bu kivmetler (Resim. 30 6) daki grafiklerde  gosterilmistir,

w1 B DT
W&’WM&W m ‘
! {2 Krahelodn {
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Resnay (Figoy 3
Graph showing the changes (;f the length of the cones.
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{Resiim 7Y ise avoi orijinde en bliviik ve en kiciith - kozalagr van vaus
vostermekiedir.

Ortalama hava kurusu kozalak agirh@ (68 orijin veya yerin ortala-
mast) 407 (2.5 - 107.9) gr dir. Kozalak uzunlugu. genigligi ve agirhgm.
da denizden vitkseklik arttikca bir azalma gorilmekiedir. Mescere dr-
sindaki agaclardan alinan kozalaklar mescere icindeki agaclardan alinau
kozalaklardan orlalama olarak uzun. genis ve agirdiv. Bliviik kozalak

KOZRE K SENIELIGE froom)

Resim (Fig,) 6
Graph showing the changes of the width of cones,
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arda ortalama olarak 1020 Kicih hozalaklardan ortadama 44 adel tohu-
wian bulindugu teshit edilmistiv. Bir kolazaktan ¢ikan tohum miktar-
iy a@uh@r ortalama 4.1 (283 - 6.22) or dhir. Bu da kozalak agihgimm
“o 10 una tekabil eder. 1 Kkeo daki Kozalak mikiarn ortalama ;L) 1(37-)0\

fettiv. 1 ke, kozalakdaki tohum mikiar ortalama 903 (38-110) ¢rv. i
} ku. kozalakian ¢ikan tohum adedi ortalama olarak 1610 (999-2514)
adettir. 1T Hekiolitre hava Kurusu Kozalak ortalama 1230 (770-1816) adet
ve ortalama 48400 (37.874-59.665) kg. Kozalaga tehabiil eder. T THeklo-
Hire kozalaktaki tohum miktar ortalama 4.082 (2,968 - 1577) ke ve orla-
lama 76204 (62,065 - 92.783) adettiv veya 69.235 (538904 - S5.083) adet
Jolu tohumdur.

lesim (Flig) 7

Avnl Orijinde en biyviik ve en kielik kozalak.
The largest and smallest cones from the same origin,
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B. Tohunlarda Morfolojik Arastirmalar :

Kanal ve lohumlara ait 50 orijin veya yerden alman orneklerde
000 adet) vapilan Iml)illew gire: Kizilcam tohumunun ortalama ka-
aat uzanlugu 243 (209 - 27.8) mm, genisligi 9.1 (8.0 - 10.6) mm dir. Ki-

Aleam tohumunun ortalama uzunlugu 6.9 (60 - 7.6) mm standarl hata

130 eenislisn 4.3 (3.7 - 4.8) mm standart hata 0.2 kalmhg 3.1 (2.7 - 3.5)
dim standart hata: 0.1 div. Bu kivinetler (Sekil 8. 9. 10) daki gratiklerde
sosterilmisiir. (Sekil 110 12) muhtelif kanat ve tohum sekillerini

gOos-
te rmektedir.

Resim (Fig.) 8

Cranh showing the changes of the length of the sceds.
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Kizilcam tohumunda 1000 tane  agirhionr  ortalama olarak 33495
(3844 - 67.56) ¢gr dir. Agac vagtam tohum verimi Gzerine otkisi mey cui-
tur. (30-60) vagmdaki agaclar tercih edilmelidir.

Resim (Fig) 9
Graph showing the changes ol the width of seeds.

Gene agaclardan toplanan tohumlarmn 1000 tane agirhge vaghlara
nazaran fazladir. Tohum bavikligi  (uzuntuk. genislik. kalinhk) ve
1000 tane agirligi Denizden viikseklik aritikca azalmaktadir. Megeore
disimmdan aliman tohumlar Mescere icinden alinan tohumlarcan hivitk
(uzun. genis. kalin) ve agirdir. Kizilcanun en giiney vavilis sahasmdan
alman tohumlar en kuzey vavihs sahasimdan almanlra nazaran daha

bivitk ve agirdir.
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Lt
A

1 hektolitrede ortalama  kanath tohum miktarr  317.657 {26000

145.000) adceitir.  Azirhk olarak hektolitredeki kanath tohum  miktary
1.971 (1.568-2.550) ke. dir. 1 hektolitrede ortalima 1.379.668 {1.060.000 -
2.048.000) adet kanatsiz tohum bulunmaktadic™ Agwhk olarak 1 hekto-
litrede ortalama 75.760 (61260 - 88.040) kg, kanalsiz lohum bulunur

Resim (Figo 11
Muhtelif kanat sekilleri
Different wing forms,

Resim (Fig.) 12
Muhtelif. tohum sekilleri
Different sced forms
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1 kg, da ortalama tohum miktarr 18.771 (15.026 - 24.30) adettir. Bu mik-
tarm ortalama 1.377 (401-4784) adedi (% 7.4) bos ve ortalama 17.371
(14.275-21.010) adedi (% 92.6) dolu tanedir. Messer Shilde aleti ile
clde edilen tolwmlarda saglam dolu tane nisheti % 88.5 - 93.1 arasmda
degismektedir.

CINLENME FIZYOLOJIST UZERINE ARASTIRMALAR
I. Kudcam tohumunda tabii ¢imlenme sartlanr

Kizilcam tohumununun ¢imlendirilmesinde optimal 11 25 C dir. Bu-
nun tstundeki 30-35 C lerde de oldukga viiksek cimlenme  viizeleleri
teshit edilmistir.  Halbuki 157 C nin altmdaki 1s1ida ¢imlenme  nisbeti
cok digsmektedir. Optimal rutubet % 70 dir (tablo 2) (Resim 13). Isi-
gm Kizilcam tohumunun cimlenmesine etkisi vardir, bu etki = degisik
suhunette daha barizdir.

Tablo : 2
Rutubetin ¢imlenme zerine etkisi
Table : 2

Efect of moist on germination

4 Orijin ortalamasi) olarak c¢imlenme sonuclart %
The .esults of germination average of 4 origin %

Rutubet ¢ | 7 ¢i gln 14 23 30 45 60 5 90
Moist day

60 05 56 | 138 164 | 25.2 | 406 | 552 | 73.1

70 0.5 90| 157 243 | 37.1 | 543 | 75.3 | 838

0. 0,2 164 | 23.0 | 283 | 347 ]| 45.4 | 62.9 | 843

Kizilcam tohumunda ¢imlendirme deney siiresi 90 giindiir. ¢cimlen-
me enerjisi hesabina esas olan muddet 16 mer giindiir.

II. Krzilcam tohumunun cimlenme ozellikleri

50 orijin veya yerden alman ornekler tizerinde yapilan denevlere
vire ortalama cimlenme viizdesi % 77.9 {37.8-95.0) dir. Ayni deneyler
bos taneler ayrilmadan yapildigi takdirde ortalama ¢imlenme yiizdesi
9, 70.6 dir. Ayrica elde edilea cimlendirme sonuclarint asagidaki sekil-
de vermek mtimkindiir.
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I

Resim (Figo 15

Ornek adedi Cimlenme yuzdesi Diistinceler
Orijin number ortalamalar: <7 Notice

germination percent
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1 Denizden vitksekligin cimlenme viizdesi Gzervinde  etkisi var-
fr (iablo 3) soyleki. Kizilcamm oplimal vavibignun (200-850) disindaki
diksekliklerden alman tohumlarin cimlenme viizdesi diisiiktir.

Tuablo 3

Table : 3

rijin No. Ilenizden yikseklik m Cimlenme yvizdesi
Origin number Altitude m Germination percent

17 1306 66.9

23d 030 69.5

28 320 95.0

320 850 84.5

an 680 92.0

11 400 88.7

20 Agag yag sinflarcin tohum ¢imlenmesinde etkili oldugu ortava
gikmistir, sovleki 80 yasin dstiindeki ve 65 vasin altindaki aga¢lazdan top-
ianan kozalaklardan ¢ithan tohumlarin ¢cimlenme  kabiliveti (66-80) va-
sivdaki agaclannkinden daha disiiktir (Resim 14).

Kozalah yagmin tohum cimleame degeri tzerindeki etkisi cok
ar farkh goritlmigtiir. Bununla beraber sonuglara gore miimkiin oldugu
adar 4 vasma girmis olan kozalaklann toplanmasi tavsive edilir.

4 Tohum bivikligiinin cimlenme vizdesine onemli etkisi goriil-

memitstir,

5 Zedelenmis tohumlarm ¢imlenme ozellikleri ve anormal cimlen-

me tiplerine gelinee:

Kizilcamda tathikatta kozalaktan tohum cikarma isinde giines meto-
Jdukelamiimaktadir. Bu metodla elde edilen tohumnlarda hemen, hemen
redelenmis olanlara rastlanmaz. ancak bu tohumlan kanatlarindan  avi-
rirhen zedelenmielor vukuu bulmaktadir. Zedelenmenin miktar ve dere-
cesioise Kkanav avirma amelivesinin sekline ve itina derecesine gore az cok
degise biliv. Modern dletlerle (Mosser Schilde) elde edilen tohumlarda
Ja zodelenmis olanlarva rastlamak mamkundiir.

Kizdcam tohuodan arasinda bu zedelenmis tanelerin cimlenme ka-
bilivetlering hangi olgilerde kavbettigini tesbit icin denevler vapilnisur
ctablo B Bu deneslerden elds edilen sonuca gore zedelenmis tohumla-
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rm kullanilmast, kozalaktan tohumm cikartirken ve tohumlarn kanaduou

aviritken zedelenmemesine dikkat ctimek ve bu gibi zedeli. catlak v.s.

tobumlari temizlik muayenesinde kir maddesine ithal etmek uvgun goriil-

mektedir.

Resim (Figo 14

Zedelenmis tohumlarda cimlenme
sonuc¢lart (orijin No. 26)

The results of garmination of
bruised seed (origin number 26) </

Normal, saglam tohumlarda cim-
lenme sonuclar forijin No. 26) <
The resultst of germination of nor-
mal and sound scod (origin num-

her 26) 77

Glinler (Days)

Giinler (Days)

T4 021 30 45 60 5 90
21.0 37.0 65.0 68.0 68.0 68.0 68.0 63.0

i

71421t 2y 45 60 T 94
12.0 47.3 63.3 75.3 76.9 79.6 K814

b9

Not : Zedeli tohumlar deney siiresince cabuk kiiflenmis ve clivimustiy.
The bruised seed decaved promptly during the test.
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T RKizdeam tohemunun cimlenme dogorlerinin tayininde kullane-
‘an omectodlar e wycun metodun seeihni

Modern cimlendirme aletlerinden sabit suhunette cabistirlan ¢him-
fendirme dolabr (¢imlenme  viizdesi % 75.3) cimlenme viizdesi baki-
smndan degigik suhunette calisan Jacobsen (c¢imlenme yviizdesi 95 79.8)
e Rodewald  (¢imlenme viizdesi % 78.7) dan daha disitk  de gerler
cermektedir'.

Basit ¢imlendirme metodlann modern dletlerden daha diigikh ¢im-
‘enme vizdeleri gostermistic (tablo 3) {Resim 16).

Tablo : 3
Baxit ve modern cimlendirme aletlerinin mukavesesi

Table : 5
The comparison beiween simple and compjicated metheds of germination.

Kullamlan metodlar Cimlenme sonuclari

Results of germination

Merhods used Giinler (Days}

0 14 21 39 45 60 I6) Ju

fnie) 7.1 216 48R 468 342 6RT TO.R 745
Huack 53 201 2R3 466 524 659 66.1 T2
Kitvet - 15.8 248 451 381 63.7 70.0 7.1
Sahbit s L dola 02 98 258 2384 482 592 688 753
Twecisik 151 Rodewald C.1 329 582 613 €638 679 737 T87T
Jacohson 03 202 375 469 518 595 T4 79N

Enoivi sonuclar sirasivla, Entell Haack ve kiivellen alimmistir. B
dibarla tablo 5 ve Resim 16 dan da anlastlabilecegi gibi Entel dletinin,
Hasit metodlara bas vureldugunda kullamlmasi tercihe savandir.

Hizle ¢imle ndirme metodlarmda, denemelerden evvel 48 saatlik
bir sisirme faaliveti sonunda ¢cimlenme yviizdesinde bir artig teshit edil-
memistir. Kabuk sovmanmmda ¢imleame stiresing kisaltmak gavesivle uy-
gulmast favdasrzdiv. zira cabuk kiiflenmeve sebep olmaktadie (Take-
i 6)

1+ Verilen degerler 40 drnek ortalamasiduo.
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Tablo : 6
Kabukiu ve kabuksuz iohumlarda cimlenme miinasehoti
Table : 6
The relation between coated seed and un coated sced germination.

Orijin No. Cimlenine sonuclery s
The results of germination

Origin number Glinler Days)

T 1 21 30 15 60 ™ 96

Kabuklu tohumda ($hn 1.2 56 166 146 242 475 TH5
Coated sced
11
Kabuksuz tohumda 2001 220 Kiuflindi  cmoubded)
Funcoated seed
Kabuklu {ohumda 330102 1T 182 248 462 612
Ceated seed
1
Kabuksuz tohumd: - 220 35.0 420 Kiaflendi {mouldeds
Uncoated seed
Tablo 7
Zedell tohumlarda triphenyi tetrazolium chilorid ile yvapilan biovimik
deney sonuclar.
Table : 7
The results of biochmical test (triphenyl tetrazelium ehlorid)
in bruised seeds.
Kulamlan Cimlenme sonuclare <¢
tohumlar Results of Germanation

. Y 4 avs
Seeds used Gunler  (Days)

T 14 21 30 45 60 ) 90
Normal tohumda - 12.0 473 633 733 766 796 Rie
cimlenms deneyi 440 s1.0
On normal seed 2
vermination test.
Tetrazolium metodu

ttet., test)

Zedelenimis  tohumda 21.0 370 B39 8680 6RO 680 680 680

cimlenme deneyi 60.0 Y20
On bruised seed
cermination test.
Tetrazolium metodu
{let. test.)

No : Orijin torigin No. 26
Deney cimlendirme dolaln sabit 25 C de yapimistie,
The experitient has bheen done in constant temperature (25 C)
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Resim (Fig) 18

Tablo : 8
Table : 8
Soguk-islak on islemin ¢imlenmeye tesiri
The influence of stratification at low temporature on germination.

Soguk-istak on isiem (imlenme dolabimda (imiznme ytzdesi 7
Cold  and  moist Germination chamber Cevmination percentage
treatment
(Siratification)
Gin (Day) Giin (Day)
o) 76.5
45 14 83.2
60 14 3.5

) '4 216
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me sonucte cok daba vitksektir ve ayni zamanda ¢imlenme stiveside 30

gin kadar kisalmig bulunmaktadir,

Bu itibarla Kalitesi tavin odilmek istenen Kizileam tohumiaviis,

15 giinliik soguk - 1slak 6n isleme tabi tutulmasi ihmal edilmemelidi

1V, Kizt%cam tohumunun fidan yapma kabiliyveti :
A, Laboratuvarda kontrol (siirme huveeti deneyi)

Cimlenme hizmin fidan yiizdesi hakkmda fikir vermesi  vaninda,
laboratuvarda da Kizilgam tohumunun fidan ytizdesi hakkinda  fikir
edinmek i¢in umumi esaslara uygun olarak 35 orijinde siirme  kuvvet
denemeleri uy gulanmugtir. deneylerin = 30 giin sonunda kapanmasmm
uygun oldugu sonucuna vardmigtir. Ortalama siirme denevi  kiymetr

% 665 div.

b Kizdeam ekimlerinde derinlik

Kizilcam tohumlanmn hangi derinlikte ekilmesi problemiui halle (-
mek gavesiyle 4 muhtelif orijinde derinlik denemesi etiid edilmistir, De-
nemede kapama materyali olarak kum kullamilmustir. (Tablo 9) dan an-
tagilabilecegi gibi en ivi sonuc 2 Cm lik derinlikten alinmistir. ‘

Tablo : &
F'kim derinlikleri denemesi
Table : 9
Test cof depth sowing

Orijin 1000 tane Umumi Ekim derinlikleri Kapama
No. agirhgi cimlenme D:pth of sowing materyali
Gr %
1.0 1.5 20 3.0 40 350
cm o¢m em ecm cm cm
Origin 1000 seed General | Material
Number weight germination Ekim sonuclan ¢ of covering
Gr e Results of sowing 9
1 26 49.52 £8.60 95 95 98 91 - —
hE 53.96 59.45 50 58 32 1 - RKUM
13a 53.00 88.42 4 75 78 3¢ 30 — Sand
4 38.44 88.30 92 91 95 4 — -
Ortalama T7.7 72.7 807 475
Average
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Aneak pratikte (U322 con derinliklerin Kullunlmast ve daha de-
o chinderin vapilmamast savanr tavsivedir. (Resime 210 22) ekime de-

e sinde ol dogGanlarn gostermektedir,

Resim (Fig) 19
4 cm de ol doganter

Resint «Fig) 20

S de Ol doganlar
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STUDIES ON THE CONE AND SEED OF PINUS BRUTIA
(PINUS BRUTTA TEN.)

BY
Dr. Yavuz SEFIK

(A study of the Institute of Silvicullure,
Faculty of Forestry, University of Istanbul)

Director: Prof. Dr. Fikret SAATCIOGLU

GENERAL STUDIES

The results of the studics made on 68 samples collected from diffe-
rent places which represent the natural distribution areas of Pinus brutia
in Turkev. are given below:

The natural distribution of Pinus brutia in Turkey and Iraq is
shown in map 1. The formation of the cones starts in early ages (4 to 7 ye-
ars). The maturity of the cones is reached in March of their 3 rd years. Ge-
neraliv. its harvesting time is from March to June. Pinus brutia has
abundant secd every year. In a good seed year, the cone production per
hectar is 37338 in number and 2340 Kg. i weight, which means 234

kgs of seed.

MORPHOLOGICAIL. STUDIES

A, Morphological studies on cones.

Average cone-Length is 7.2 (2.2 - 12.5) em. the Standart error of
the average is 1.9, width 4.1 (1.9 - 5.6) ¢m the Standart error of the
average is 0.58. These values are shown graphieally in fig. 6 and 7, and
tig 8 shows the largest and smallest cones of the same origin.
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The average air-drv-cone weight is 40.7 (2.6-10.7) Gr (the averase
of 68 different origins or places). With the inercase of altitude. the dee-
rease both in the weight and in size of cones can be seen. The cones
collected from out side the stands are heavier and larger than  those

collected from in side stands.

It is possible 10 extract 41 (2.583-6.22) Gr ol seed from one cone.
The average number of cones in 1 Kg is 215 (16-35). anf it is possible
to extract 90.3 (58-110) Gr of seed from oune Kg of air-dried cones. The
number of cones in one hectoliter of air- dried cones is 1230 (770-1861)
and it weighs 48,4000 (37.874-59.669) Kg. the number of sceds extrac-
ted from one Kg. of cones is 1610 (999-2814). The average number ol
mixed seed in one hectoliter of cones is 76.204 (62.005-92.785Y.  This
amount weighs 4.082 (2.968-4.977) Kg. and it countains only 69255
(38.904-85.083) of sonud seeds.

B. Morphological studics on seeds.

Accordine to the average of 50 different origins or places (in 5000
secds) . the average wing length is 243 (209-27.8) mm and the width
is 9.1 (8.0-10.6) mm.

The average sced length is 6.9 (6.0-7.6) mm with a standart crroy
of the average 0.3, The width is 4.3 (3.7-4.8) mm with a standart error
of the average 0.2. The thickness is 3.1 (2.7-3.5) mm with a standart
crror of the average 0.1. The values are shown graphically in fig 9.10
and 11. The different wing forms are also presented in fig 12 and 13.

1000-sced-weight is 55.95 (38.44-67.86) Gr. Teh seeds taken  from
the voung trees are heavier than taken fro mthe old trees. There is an
eftect of age of the seed trec on the sced production. The trees with
(30-60) vear -age is better than the others (for the secd collection).

A decrease in 1000-seed-weight is observed on the (rees growing
in-side the stands. An increase both in 1000-seed-weight and in size are
found in the secds taken from the south aspects.

With an increase in altitude the percentage of the 1000-seed-weight
gets lower. There is no relation between the empty seeds and the seed
colour. becanse the percentage of light colour sced is % 16-39. and the
pereentage of the empty secd is 492 (1.66-15.79) in weight and 7.2
(2.4-20.0) in number.

The percentage of the ciapty sced in old cones is higher than those
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of the mature young cones. The pereentage of the empty seed in the
seeds collected from the south aspects is higher than the others. With
the increase in altitude. the percentage of the empty seed gets higher.
The percentage of the emply seed extracted from the old cones is hig-
her than the mature voung cones. The effect of the seed tree on the

percentage is not pronounced.

One hectoliter of seeds weighs 75.760 (61.260-85.040) K¢. coataining
317.657 (260.000-448.000) winged seeds, but some volume of  seeds
contains 1379.668 (1.06.000-2.048000) dewincgeds seed in number.

The weight of the winged seed per heetoliter is 1.971 (1.568-2.550)
Kg. The number of seed per Kg. is 15.749 (5.026-24.301) ofwhich 17.371
(14.275-21.0100 7% 92.6 is sound and 1377 (401-4.784) % 7.4 is empty.

PHYSIOLOGICAL STUDIES ON GERMINATION
L. Germination condition for pinus brutia ten,

The optimal germination temperature is 25 C for the P. brutia.
The seeds are very sensitive to lower temperature of 15°C. But they
are less sensitive to higher temperatures (30-35C ). The optimal mois-

ture is % 70 (table 2).

The etfect of the light on the germination percentage are very clear.
especially: in alternative temperatures. The germination test peviod is

90 davs and the period of germination enerey is 16 davs,

II. Germination characteristics of pinus brutia seed.

Mecordine Lo the average of 30 different  origing or places (45000
seeds): the genmination percentage of Po bratia is 77.9 (37.8-95.0) and
the germination percentage when the cmpty seeds were not eliminated
is T0.6.

The germination porecntage of the seed taken from the areas out of
the optimal distrabtion  altitudes is - considerabhyv Jower  1200-850) m

ftable 3

The effeet of the tree age classes on the germination pereentage is
very clear and for this reason the trees in (66-80) age is recommended
tor the sced collection (fig 16). We havent been able Lo set a rule for the

ditfcrences in germination of the seeds from the cones of different ages.
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But we can recommend (4) vear old cones for collection. There was no
important effect of the size of seed in germination percentage.

Because the germination percentage in bruised seeds is very low
(1able 4) it is very important not to bruise them during the extraction and
dewinging. We think that it % ould be better to consider the bruised seeds
as inter-matter in a purily test. The abnormal  germination types for
pinus bruia can be ravely seen (fig 17). From the three germinators. the
germination chamber, which workes with conslant temperature. generally
has given lower germination values (germinalion percentage 75.3) than
those whichwork with alternative temperatures such as the Jacobsen
(germination percentage 78.7) germinalogs.

Simple germination methods have given lower germination per-
centage than the modern germinators. The best results have  been
obtained with Entel. Haack™ and the Dish Method.

Especially the Entel method can be recommended for use (table 3)
{fig 18). In using lhe quick germination mmecthods for germination per-
centage determination it was found out that a (48) hour soaking of secds
could not increase the results germination percentage because it causes
mouiding. Peeling the seed coat is not a practical method for  Pinus
brutia (table 6).

A mount indireet methods. the catling test did mot give  satisfing
results. The floating (inwater) test gave belter results on the of empty
to full seeds but it was not a satisfactory mcthod for determination of
the germination volue. The burning method was not satisfactory at oll.
Biochmical method {Staining method-by tetrazoliom) nywethod gave hie-
her results than the germinators on germination pereentage. Therelore

the Biochmical method can be used when speed is necessary.

III. The influenee of stratification af low temperature sn germination.
Cold and maist treatment (stratification) increased the gormination
Y

percentage and decreased the germination period up to 50 davs (table )
(tig 20).

IV, The ability of the pinus brutin to produce secdlines.

Sprouting tesl period might contizue 30 davs. The results of  the
average sprouling-power is 66.5 percent for Pinus brutia secds.

Inn pinus brutia seeds (1.5-2.0) ¢m micht he taien as soving  depth
(table 9). Figs 21. 22. show the seeds germinated but nol sprouted out.



