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TERKOS KUMULUNUN FISTIK VE SAHIL CAMLARIYLA
YAPILAN AGACLANDIRILMASINDA KUMUL TESBIT
YONTEMLERININ BASARISI

Prof. Dr. Omer SARACOGLUY)
Dog. Dr. H. Ferhat BOZKU$2*

Kisa Ozet

Durusu (Terkos) kumulunun stabilizasyonu ile ilgili bu arastirmada, daha
dnceden tesis edilmis bulunan bir daimi deneme alaninda 1989 yilinda yapilan
dlgcmelerden yararlanarak, fidan tipi ve stabilizasyon tekniklerinden en uygu-
nunun hangisi olduguna karar vermek amaciyla, u¢ faktdrlu varyans analizle-
ri yapilmistir. Fidan tipi, stabilizasyon teknigi ve bonitet ana faktorleri ile et-
kilesim faktorlerinin F test katsayilari yorumlanmis ve anlamli bulunmalari
halinde, faktorlerin temsil ettikleri toplumlarin ayrimi1 Duncan testi ile yapil-
mistir. Faktdrlerin énem dizeylerinin zamana ve fidan 6zelliklerine bagh ola-
rak degisip degismedigi de arastiriimistir.

1. GiRis

istanbul'un su kaynaklarindan biri olan Durusu géli, Karadenizin hasil ettigi, biytime egi-
limi gdsteren, biylk ve hareketli kumulun uzun yillar istalasi ile karsi karsiya kalmistir. Rizgarla-

rin etkisiyle yillik 75-80 bin m 3 lik bir hacim kaybina ugramasi (OGM 1967), istanbul’un su ihti-
yacini tehlikeye dustirecegi icin, Durusu kumulunun stabilizasyon dustncesini ortaya ¢ikarmistir.
Bu konuda ilk ¢alismalarin 1885-1887 yillan arasinda, Durusu tesislerini isleten hir Fransiz firma-
si tarafindan g6l kenarinda sahil ¢amlariyla yapildig: gérilmektedir. Daha sonra 1959 yilinda,
Devlet Su isleri (DSi), Orman Genel Midurligi (OGM) ve istanbul Universitesi Orman Fakiilte-
sinin isbirligi ile, agaclandirma ve islah calismalarina ilk defa bilimsel olarak baslaniimistir. Or-
man Fakultesinin ishirligi ile, agaglandirma ve 1slah ¢alismalarina ilk defa bilimsel olarak basla-
nilmistir. Orman Fakiltesinin Silvikiltir Anabilim Dali 6gretim dyelerinden Prof. Dr. ibrahim
Atay bu bilimsel ¢alismalari fiilen ylrutmis ve sonuclar 1964 yilinda OGM tarafindan yayinlan-
mistir (ATAY 1964; ATAY 1972). 1970-74 yillan arasinda Tlrkiye Bilimsel ve Teknik Arastirma

1) i.U. Orman Fakiltesi Orman Hasilati ve Biyometri Anabilim Dali
2) i.0. Orman Fakiltesi Silvikiltiir Anabilim Dali
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Kurumu (TUBITAK)'nun destegi ve istanbul Agaclandirma Grup Mudiirlugi ile DSi XIV. Bélge
Madarlagianin yardimlariyla, Prof. Dr. Fikret Saalgioglu ve arkadaslari yonteminde daha genis bir
arastirma ele alinmis ve sonuglari TUBITAK tarafindan 1978 yilinda yayinlanmistir (SAATCI-
OGLU et al. 1978). Saalgioglu ve arkadaslari Durusu kumulu Gzerinde daimi olarak tesis edip, ilk
uc yil olgtukleri deneme alani, tarafimizdan yapilan bu arastirmaya temel tegkil etmistir. Arastir-
mamizda, zamanin ve fidan ézelliklerinin faktorler Gzerindeki etkisini ortaya ¢ikarmak ve ilgili
konularda dogru kararlar alinmasini saglamak amaciyla, s6zi edilen deneme alani 1989 yilinda ta-
rafimizdan yeniden ele alinarak, gerekli dl¢iim ve tesbitler yapiimistir.

2. MATERYAL VE METOD

istanbul bogazinin batisinda ve Bati Karadeniz kiyisinda 3350 hektarlik bir alani isgal
eden Durusu kumulu, dogudan Karaburun, batidan Kocamese-Gayirburun araba yolu, glineyden
Durusu géli ve kuzeyden Karadeniz ile ¢evrili bulunmaktadir (Sekil 1).

Sekil 1 . Durusu géli ve kumulu ile deneme alaninin yeri (Saalcioglu el al. 1978'den)
Figure 1- : Durusu lake and sand dunes wiili permanent plot localion (from Saalgioglu et al. 1978)

Dogu-bati dogrultusunda uzanan paralel sirtlarin giiney yoniinde tedricen yikselerek iler-
ledigi engebeli bir arazidir. Kislan mutedil ve yagish, yazlan nisbeten kurak ve sicak bir deniz ik-
limine sahiptir. Yillik ortalama yagis 718 mm ve sicaklik ise 14°C dir. Nisbi hava nemi % 78, ve-
jetasyon siresi yaklasik 8 ay ve yillik ortalama donlu glinler sayisi 21.8 dir. Thornvvhite'a gore ha-
ziran-ekim kurak devresinde su a¢igi 31.4 m dir. Kumul alani gecirgenligi fazla, su tutma gici
zayIf, 0.2-0.5 mm c¢apindaki taneciklerden olusan, hareketli, organik madde icermeyen, azot ve
diger besin maddelerince fakir tipik bir kum topragidir. Kumulun kismen stabil kisimlarinda, tirce
zengin bir vejetasyon bulunmaktadir. Bunlarin genel karakteri kurakliga ve kum hareketlerine da-
yanikli, derin, genis ve kuvvetli bir kok sistemine sahip olmalaridir.

Deneme alani, g6liin yaklasik 1 km dogusunda, ayni bakida, ekstrem cevre sartlarinin bu-
lundugu ve her yénden gelen hakim riizgarlara agik bir yerde tesis edilmistir (bak : Sekil 1). 15058
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m2 lik bir alana sahip olan deneme alani, birbirinden3 m genislikteki yollarlaayrilmis  15parselli
5 bloktan olusmustur. Deneme alaninda, 5 stabilizasyon teknigiile 3 fidantipinin 15parselli 5
bloktan olusmustur. Deneme alaninda, 5 stabilizasyon teknigi ile 3 fidan tipinin 15 parselli 5 blok-
tan olusmustur. Deneme alaninda, 5 stabilizasyon teknigi ile 3 fidan tipinin olusturdugu 15 kombi-
nezonun herbiri her blokta tesadifi yontemle secilen birer parselde uygulanmistir.

Tablo 1 : Stabilizasyon Teknikleri (A) ve Fidan Tipleri
Table 1 : Fixation Techniques (A) and Sapling Types (B)

Al - Kumul yuzeyinin dallarla kapatiimasi
Al - Being covcred of sand dunes surface with branchcs

A2 - Kumulda kaziklarla karclaj

A2- Making squares by stakes on sand dunes

A3 - Kumulda saz perdeler
A3- Construction of rush screcns on sand dunes

A4 - Kumulda graminelerin dikimi (Amophilla arenana)
Ad4- Plantation of gramines on sand dunes (fimopltilla arenaria)

A5 - Kumulda baklagillerin dikimi (Spartinntjunceum, Genista tinetoria)
A5- Plantation of leguminous planLs on sand dunes (Spartium junceum, Genista tinetoria)

B1 - 1/0 yasinda tiiplu sahil cami (Pinus mantima) - hargsiz
B 1- 1/0 aged tubed stone pine sapling (Pinus maritima)

B2 - 1/0 yasinda tuplt sahil cami (Pinus maritima) - hargh
B2- 1/0 aged tubed stone pine sapling (Pinus maritima) vvith soil mixture

B3 - 1/0 yasinda ttpli fistik cami (Pinus pinea) - harcli
B3- 1/0 aged tubed cluster pine sapling (Pinus pinea) with soil mixture

Uygulama islemleri Ocak 1970'de baslatilmis ve 1971 yili vejetasyon devresi baslamadan
bitirilmistir. Fidan dikiminde ayni orandaki ahir giibresi tarla toprag! ve orman toprag! karisimin-
dan olusan bir har¢ kullaniimistir. Parsellere 1x1.5 m aralik mesafe ile 100 fidan dikilmis ve par-
selin ortasindaki paralel 6 sira Uzerindeki fidanlarin boylan ilk U¢ vejetasyon sonlarinda é&lcil-
maustir. Veriler G¢ faktorlu (fidan tipi -stabilizasyon teknigi - blok (bonitet) varyans analizine tabi
tutulmus ve ortalamalar Duncan testi ile denetlenmistir.

Tarafimizdan yapilan bu calismada ise, daha 6nceden parsellerde 6lctilmis fidanlarin,
boy, 0.30 ve 1.30 m yiksekliklerdeki ¢aplari 1989 yilinda yeniden 6l¢iIlmistir.Aynca, fidanlarin
catallanma durumlari da saptanmistir. Bu tebligde sadece 0.30 caplan ve boylar yine u¢ faktorlu
varyans analizi ve Duncan testi ile degerlendirilmistir.

3. BULGULAR VE TARTISMA

0.30 cap! ve boylara ait yapilan varyans analizlerinde, butin faktorler 0.999 giiven dize-
yinde farklilik gdstermis ve ayni yéntem sirasina dizilmislerdir (Tablo 2 ve 3).
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Sekil 2 Deneme alani plani (Saalgioglu et al. 1978'den)
Figure 2 Permanent plot plan (from Saatcioglu et al. 1978)
Tablo 2 : Fidan Boylarina Ait Varyans Analizi Tablosu
VARYASYON SERBESTLIK TOPLAM ORTALAMA  F-ORANI SAATCIOGLU 1978' den
KAYNAGI DERECESI VARYANS-  VARYANS- (F-RATIO) alman F-oranlari
(SOURCES OF (DEGREES OF LAR LAR(MEAN 1989 (RATIOS OF F VALUES
VARIATION) FREEDOM) (SUM OF OF SQUA- FROM SAATCIOGLU 1978
VARIATION) SQUARES)  RES) 1971 1972
Dikim Teknikleri
Fixation
Techniques 4 10587 210 2 646 802 548.96%** 17.3%%%  14.2%%x
Fidan Tipleri
SaplingTypcs 2 8 191 560 4095 780 849.46%**  311.2%x 11 97
Bloklar
Blocks 4 2797 447 699 361.7 145.05%** 2.9%" 4.2%
Dik. Tek.-Fid. Tip.
Fix Tech.-Sap. Tpcs 8 2962 982 370 372.7 76.82%%* 0.4NS 1.3N8
Dik. Tek-Fid. Tip.
Fix Tcch.-Blocks 16 1320 11i 82 506.9 17.10%%*
Fid. Tipi-bloklar
Sap. Typ.-Blocks 8 1654 248 206 781 42.89***
Dik.Tck-Fid. Tip.-Blk
Fix Tec.-Sap. Typ.-
Blocks 32 3702 177 115 693 24.00%**
Deneysel hata
Expcrimental Error 4259 20 534 680 4821.5
Toplam
Total 4333 51 768 340 11 947.5
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Tablo 3 : Fidan Caplarina Ait Varyans

Table 3 : The Table of Variance Analysis of Sapling Diameters

VARYASYON SERBESTLIK TOPLAM
KAYNAGI DERECESI VARYANSLAR
(SOURCES OF (DEGREES OF (SUM OF SQUA-
VARIATION) FREEDOM) RES)
VARIATION)
Dikim Teknikleri
Fixation 4
Techniques 338 054.1
Fidan Tipleri
Sapling Typcs 2 373 832.8
Bloklar
Blocks 4 145 189.6
Dik. Tck.-Fid. Tip.
Fix Tech.-Sap. Tpes 8 129 576.8
Dik. Tek-Fid. Tip.
Fix Tech.-Blocks 16 48 633.74
Fid. Tipi-bloklar
Sap. Typ.-Blocks 8 49 712.83
Dik.Tek-Fid. Tip.-Blk
Fix Tec.-Sap. Typ.-Blocks
32 133 244.2
Deneysel hata
Experimental Error 4220 A -2 581 695
Toplam 4294 3182 810

Total

Saatcioglu et al. yaptigi, 1971-72-73 yillarinin boy dlcilerine ait varyans analizlerinde de

Analizi Tablosu

ORTALAMA
VARYANSLAR
(MEAN OF
SQUARES)

84 513.52

186 916.4

36 297.41

16 197.09

3039.09

6214.104

4 163 882

611.7761

887.939

F-ORANT

(F-RATIO)

1989

138.1445***

305.5308***

59.3312***

26.47552***

4.968498***

10.15748***

6.806219***
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faktorlerin ayni 6nem sirasina dizildikleri gérialmustur. Ayrica, yillar ilerledikce faktdrlerin F de-
gerleri genel olarak buytmekte ve dolayisiyla 6nem diizeyleri artmaktadir. 0.30 ¢aplarina ait var-
yans analizi tablosundaki F degerleri, boylara ait karsilik F dederlerinden daha kuguk ¢ikmistir.

En blylk énem dizeyine (F = 849.4863***) sahip Fidan faktdriiniin B 1, B2 ve B3 alt top-

lumlarina ait ortalama boy (cm) ve 0.30 gaplarinin (mm) dnem siralamasi asagida verilmistir.

Aralarinda anlamli fark olmayan ortalamalari altlarina gizilen bir gizgiyle birlestirilmistir.

Boy 1971
Boy 1972
Boy 1973
Boy 1989

0.30 cap! 1989

SAATGIOGLU etal. 1978

1-6B1(**) 17.6 B2(**) 26.1 B3

24.0B!(**)32.6B3 (NS) 33.3B2

31.7B1(**)41.1B3 (**) 51.3B2

Bu calismadaki bulgular

135.6B](**)160.9B3(**) 238.0B2

31.7B1(**) 50.9b3 (NS) 52.0B2
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Buradaki boy siralamasinda, B1 fidanlari 0.99 (**) glven duzeyinde 6nce B2 ve daha
sonra B3 fidanlarindan hep geride kalmistir. 1971 de B3 0.99 giiven diuzeyinde B2 den énde iken,
1972 de aralarindaki fark anlamsiz (nonsignificant=NS) olmus ve daha sonraki yillarda ise, B2
0.99 gliven dizeyinde B3 in 6niline gegmistir. Cap ortalamalarinin siralanisinda da benzer bir du-
rum olmakla beraber, B3 ile B2 arasinda anlamli bir fark goérilmememektedir.

ikinci biyik F = 548.9606 (***) degerine sahip stabilizasyon teknigi faktériinin Al, A2,
A3, A4 ve A5 tekniklerine ait ortalama boy (cm) ve 0.30 ¢aplarinin (mm) 6nem siralanmasi asagi-
da gosterilmistir.

SAATGIOGLU etal. 1978

Boy 1971 17.8A4(**) 18.9 A5(NS) 19.5A2(NS) 20.4A3 (**) 22.6al
Boy 1972 26-1 Ad(**) 29.5 A3(NS) 29.7A5 (NS) 30.0A2(**) 34.3Al
Boy 1973 36.5A4NS) 39.0 A3 (NS)41.6A2(NS) 42.7as (*) 47.1AL

Bu c¢alismadaki bulgular

Boy 1989 130.7A3(NS) 139.1A4 (*)158.7A2 (**) 199.3Al (**) 266.2A5

0.30 gap! 1989 34.6A3(**) 38.6a4 (*) 41.5A2(**)51.4a ,(**)59.0A5

Al teknigi ilk g yilda en Gstin basariyl gostermis olmasina karsin, 1989 yilinda boy ve
0.30 capina gdre, 0.99 given dizeyinde A5 tekniginin gerisinde kalmistir. A2 teknigi 1972 yih
haric, genel olarak boy ve 0.30 ¢ap! agisindan diger tekniklerin ortasinda kalmakta israr etmistir.
1972 yilinda da tekniklerin yer degistirmesi nedeniyle, gecici olarak 2. basari diizeyinde yer aldigi
anlasilmaktadir.A3 teknigi ilging ve hizli bir sekilde boyca, kisa zamanda 2. basari diizeyinden 5.
basari diuzeyine dismustir. 0.30 capi itibariyle de 5. basari dizeyinde gorilmektedir. A4 teknigi
ilk ¢ yilda israrla 5. basari dizeyinde kalmis olmasina ragmen, 1989 yilinda 0.30 ¢ap! ve boya go-
re 4. basar1 dizeyine ge¢cmis ve A3 ten daha basarili oldugunu go6stermistir. A5 teknigi ise, A3
tekniginin tersi yonde hizla yer degistirerek, diger tekniklerin en éniine gegmistir.

Uciincii 6nem diizeyindeki blok (bonitet) faktériiniin boy icin F degerleri yillar ilerledikce
2.9* dan 145.0513***degerine yukselmistir.Bu faktériin énem diizeyi 3 yil gibi kisa bir zamanda
1.95 ten 0.999 a ¢ikmis, 1989 da ise ¢ok daha ileriye gitmistir. Bloklarin énem sirasi asagida gos-
terilmistir.

Boy 1989 144 6IV(**) 163.7,, (**) 172.41(**)190AIV(*)219.711

Boy 1989 38.91V(NS) 40.2j (NS)41.71151.0m (NS)52.9v

Buna gore, boy bakimindan bloklami hepsi 0.99 given dizeyinde birbirindentfarkli boni-
tet gostermektedir. I11. blok en iyi ve 1V. blok ise, en kdtl bonitet gikmistir. Cap bakimindan blok-
larim bonitet farkliliklari pek belirgin olmamakla beraber, Il ve V. bloklarin iyi bonitet, I. ve IV.
bloklam1 kotl bonitet olduklari gérilmektedir. Bonitet faktorinin ¢ap ve boylara yine de yakla-
sik olarak ayni yonde etki ettigi ve boylar tzerindeki etkisinin daha fazla oldugu gériilmektedir.

Stabilizasyon teknigi ile fidan tipinin olusturdugu etkilesim faktori dérdinci 6nem dize-
yindedir (F = 76.81725***), Bu faktdr 15 ayri alt toplumu temsil etmekte, asagi yukari boy ve
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0.30 capini ayni yonde etkilemektedir. 1971-72-73 yillarinda fidan tipleri stabilizasyon teknikleri-
ne gore anlamh farklar géstermemistir. Ancak daha sonra, her U¢ fidan tipi de A5 teknidinde en
iyi gelismeyi yapmislardir.

Deneme alaninda fidanlarin % 94.96 sinin yasamini halen surdirdigi gozlenmistir. Fi-
danlarin basari oranlari (% olarak); fidan tiplerinde, B1 = 93.82, B2 = 95.35, B3 = 95.72; dikim
tekniklerinde : Al = 94.00, A2 = 95.0, A3 = 94.67, A4 = 96.8, A5 = 94.22 ve bloklarda; | = 94.04,
Il = 92.86, Il = 95.47, IV = 96.11, V = 96.44 olarak hesaplanmistir. Buradan, tipli-harch fistik
cami fidanlarinin (B3), graminelerle dikilen (A4) fidanlarin ve besinci bloktaki fidanlarin en bu-
yik yasama sansina sahip olduklari gdrilmektedir. 111 ve V bloklarin iyi bonitetin temsilcisi oldu-
gu disandlarse, fidanlarin iyi bonitetli yerlerde daha yliksek yasama sansina sahip oldugu soyle-
nebilir. Ancak boniteti gosteren I. blokta ise, fidanlarin yasama sansi en azdir. Kotu boniteti temsil
eder. IV. fidanlarin yasama sansi ise, tamin edilenin aksine oldukca yuksek ¢ikmistir.

4. SONUC VE ONERILER

Bu arastirmada, Tablo 2 ve 3'in incelenmesi ve bulgular bélimindeki tesbitler dogrultu-
sunda su sonuglara variimistir.

1. Ana faktdrlerin en 6nemliden en dnemsize dogru siralanisi fidan tipi, stabilizasyon tek-
nigi ve bonitet seklindedir.

2. S6z konusu olan stabilizasyon teknigi, fidan tipi, bonitet ve bunlarin etkilesimlerine ait
faktdrlerin boy gelisimi tzerine olan etkileri, 0.30 ¢api Uzerindeki etkilerden daha anlamlidir.

3. Faktorlerin 6nem siralari zaman, 0.30 cap! ve boya gdre yapilan varyans analizlerinde
sabit kalmaktadir.

4. Bir faktorin 6nem dizeyi, yani bu faktoriin temsil ettigi toplumlar arasindaki farklar, fi-
danlar biytdikge artmaktadir.

5. 1/0 yash ve tipld sahil gami fidanlari hargh dikilmeleri halinde, 0.30 ¢ap! ve boyca en
basarili buytimeyi yapmaktadir.

6. Stabilizasyon tekniklerinden "Kumulda baklagillerin dikimi" en basarili ve "Kumul yi-
zeyinin dallarla kapatilmasi" ikinci olarak basarili yéntemlerdir.

7. Bonitet boy buyumelerine keskin olarak etki etmekte ve birbirinden farkli cok sayida
boy sinifi olusmasina neden olmaktadir.Ancak, 0.30 ¢ap! tzerinde pek etkili olmadigindan, ¢ok-
sayida cap sinifi olusturamamaktadir.

Bu sonuclara gére, Durusu kumul alanlarimnstabilizasyonunu hizl gergeklestirmede sahil
ve fistik camlari kullanilacaksa, mutlaka 1/0 yasli, tupld ve harch sahil cami fidanlarina, baklagil-
lerin dikimi teknigi ile birlikle 6ncelik verilmelidir. Baklagil dikim teknigi mimkiin olmadiginda,
kumul ylzeyinin dallarla kapatiimasi teknigi tercih edilmelidir. Kumul agaclandirmalarinda fidan
secimine stabilizasyon tekniginden daha fazla 6nem verilmelidir. Stabilizasyona hiz kazandirabil-
mek igin, agaclandirmaya iyi bonitetlerden baslanmalidir. Kumulda saz perdeler tesisi ile gramine
dikimi tekniklerine itibar edilmemelidir. Harcin temin edilemedigi ¢ok iyi bonitetlerde 1/0 yash
tupld sahil cami fidanlari kullanilabilir.

Bu tip arastirmalarda, bonitetin etkisinin ortaya ¢ikariimasi amaciyla, boy él¢cimlerinden
yararlanilmali ve dogru kararlara varabilmek icin de fidanlar en az dért yasini bitirdikten, yani,
faktor ici degiskenlerin yer degistirmeleri tamamlanip siralanmadaki stabil yerlerine oturduktan
sonra, 6l¢meler tabi tutulmahdir.



THE SUCCESS OF FIXATION TECHNIQUES OF TERKOS SAND
DUNES AFFORESTATION WITH STONE AND CLUSTER PINES

Prof. Dr. Omer SARACOGLU
Dog¢. Dr. H. Ferhat BOZKUS

Abstract

In this research relavent to the fixation of Durusu (Terkos) sand dunes,
three-way fayouts of variance analysis have been applied to the measurements
obtained in 1989 from the’permanent plot that was already constituted, in or-
der to determine vvhich of fi.vation techniques and sapling types is most con-
venient. The F values of factors have been commented and is case the popula-
tions have had sifnificant differences, Duncan test has been use. It has also
been searclied whether the significance levels of factors change depending ont
ime and sapling characteristics.

1. INTRODUCTION

Durusu lake that is one of the water sources of istanbul, faced for years with the invasion
of a rising, big and mobile sand dunes produced by Black Sea. Its volime loss caused by winds of

75-80 m3 pear year put out the fixation idea of Durusu sand dunes, because of that it woufld risk
the vvater need of istanbul (0.G.M. 1967). The first vvorks in this Field vvere performed wvith clus-
ter pines near the lake betvveen the years 1885-1887 by a French firm vvhich exploited Durusu con-
structions. So, in 1959, wvith the cooperation of State Water Affairs (DSi), General Directorate of
Forest Service (OGM) and Forestry Faculty of the University of istanbul, the activities of affores-
tation and improvement vvere for the first time scientifically initalized. Prof. Dr. ibrahim ATAY,
one of the instructive members of the Department of Silviculture in Forestry‘Faculty, actually car-
ried out these scientific vvorks and the results vvere issued by OGM in 1964 (ATAY 1964; ATAY
1972). Betvveen the years 1970 to 1974, under the administration of Prof. Dr. Fikret
SAATCIOGLU et al., a more extensive research vvas handled vvith the support of Scentific and
Technical Research institute of Turkey (TUBITAK) and, wvith the help of the Directorate of Affor-
estation Group of istanbul and XIV th Region Directorate of DSi. The results of this research vvas
emited by TUBITAK in 1978 (SAATGIOGLU et al. 1978). This research made by us has been
based ontlie plot that vvas permanently founded on Durusu sand dunes and measured for the first
three years by SAATCIOGLU et al in 1989, the cited plot vvas rehandled, and required measure-
ments and determinations vvere made by us in our research in order to put the effects of time and
sapling characteristics on the factors and to provide true decision to be made in relevant subjects.
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2. MATERIAL AND METHOD

Durusu sand dunes thal occupies an area of 3350 hectares in the west of Bosphorus and on
the vvetrcn coast of Back Sea are surrounded by Karaburun from the east, Kocamese-Cayirburun
Street from the west, Durusu lake from the south and Black Sea from the north (Figlre-1). It is an
undulated area vvliere the ridges lain parallel from east to west advance progressivelly rising to-
ward the sought. It has a marine climate, and is temperate and rainy in vvinters, proportionally arid
and hot in summers. Annual mean precipitation is 718 mm and temperaturc 14°C. Relative air
moisture is 78 %. Vegetation term is aboul 8 month, and annual mean number of frosty days is
21.8. According to Thornvvhite, vvater deficiency in juine-october arid period is 31. mm. The sand-
dunes area consists of a tpicaly mobil sand soil that has high permeability, weakly holds water,
doesn’te cointain organic substances, and is oor in terms of nitrojen and nourishment substances.
The diameters of its small grains are betvveen 0.2 to 0.5 mm. There exits a rich vegetation of vari-
ous specious on partly stable portions of the sand dunes. General characteristics of these are to be-
come resistanl againsl drought and sand movements and, to have a broad and strong root system.

The plot \vere founded on a place in nearly one km east from the lake, where it has a single
aspect, extreme environmental conditions, and is open against the dominant winds coming from
every direction. It has an area 15058 m 2. It consists of 5 blocks with 15 parcels that separete from
each other by the roads of 3 m vvidth. Each of 15 treatments produced by 5 fixation techniques and
3 sapling types was applied to a parcel randomly selected in each block (Table-1 and Figure-2).
Aplication treatments were initialized in october 1970 and completed before the vegetation cycle
of 1971 began.In sapling plantations, a soil mixture was used that had been formed by barnyard
manure, field and forest earth at the same rate. 100 saplings vvere planted onto each parcel with the
interval distaiice 1x1.5 m and, the heights of saplings on the 6 parallel lines in the middle of the
parcels vvere measured al the ends of the parcels vvere measured at the ends of the First three vege-
tation cycles. The data vvere evaluated using variance analysis vvith three factors andthe means
vvere tested by Duncan test.

Also, in this research made by us, heights and 0.30 and 1.30 m. diameters of saplings al-
ready measured in the parcels vvere remeasured in 1989. Besides, forking States of saplings vvere
determined too. Inthis paper, only 0.30 diameters and diameters and heights have been evaluated
stili by variance analysis of three factors and Duncan test (KALIPSIZ, 1981).

3. FINDINGS AND DICUSSION

In variance analysis made for diameters and heights, ali factors have shovved differences of
significance level 0.999 (***), and they have lined up according to significance levels (Table-2
and 3). It has been seen that the factors lined up in the same wva also in variance analysis made by
SAATCIOGLU et al. using the heihgt data of years 1971, 1972 and 1973 (Table-2). Besides, as
years advance, the F values of factors generally increase, and because of this, the significance lev-
els rise up. The F values in the table of variance analysis of diameters have resulted in less than the
reciprocal F values of heights.

The array of significance levels is given belovv, vvhich is of the mean diameters (mm) and
heights (cm) due to the populations BI, B2 ve B3 of sapling factor havign the biggest significance
level (F = 849.4863***). The means vvithout significant differences bevveen them have been uni-
fied vvith a line underlined them.
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From SAATCIOGLU etal. 1978

Height 1971 1.6B1(**) 17.6 B2(**) 26.1B3
Height 1972 24.0bi(**) 32.6b3 (NS) 33.3B2
Height 1973 31-7B,(**) 41.1 B3 (**) 51.3B2

Found in this research

Height 1989 135.6B,(**) 160.9B3(**) 238.0b

0.30 diameter 1989 31.7b1(**) 50.9B3 (NS) 52.0B2

In lining up heights here, B 1 saplings heve ever lagged firstly behind first B2 and B3 sap-
lings at the significance level 0.99(**). In 1971, as B3 vvas in the front of B2 at the same level, in
1972 the difference betvveen them has been nonsignificant (NS), and nevertheless in later years, B3
has begun to follovv behind B2 at the level 0.99. Altough there is also on alike situation in ranking
of mean diameters, any significant difference doesn't seem betvveen B2 and B3.

The significance ranking of the means of heights (cm) and diameters (mm) due to the tech-
niques Al, A2, A3, A4 and A5 of the fixation technique factor having the second big F =
548.9606*** value has been denoted belovv.

From SAATCIOGLU etal. 1978

Height 1971 17.8A4(**) 18.9 A5(NS) 19.5a2(NS) 20.4a3 (**) 22.6al
Height 1972 26.1 A4**) 29.5 A3 (NS) 29.7A5 (NS) 30.0A2 (**) 34.3Al
Height 1973 36.5A4(NS) 39.0 A3 (NS)41.6A2 (NS) 42.7A5 (*) 47.1Al

Found in this research

Height 1989 130.7A3(NS) 139.1Ad4 (*)158.7A2 (**) 199.3A1 (**)266.2A5

0.30 diameter 1989 34.6A3(**) 38.6A4 (*) 41.5a2(**)5 1.4AL(**)59.0A5

In spite of the technique Al shovved the most superior success in first tliree years, in the
year 1989 for height and diameter it has lagged behind A5 at the level 0.99. The technique A2, ex-
cept 1972, generallys tayed int he middle of other tecniques, for height and diameter. By reason of
replacements of techniques, also in 1972, it is understood to have taken temporarily place at the
level of second success. The technique A3 interestingly and svviftly feel dovvn from the second lev-
el to the fifth level of success in respect to diameters. Although the technique A4 persistently
stayed at the fifth level of success in the first three years in respect to heights, it passed to the
fourth level of success ands hovved to be more successfull than A3 in 1989 such as in diameters.
As for the technique AS5, it has passed into the most front of other techniques svviftly replacing in
the opposite direction of the technique A3.
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The F valucs of block (site quality) factor at the third significance level of hcihgts has in-
creased from the value 2.9* to the valuc 145.0513*** as the ycars progress. The significance level
of this falor rose from 0.95 to 0.999 in a shiort time such as threc years, are for in 1989, it has ad-
vanced much further. The significance ranks of blocks has bcen denoted below.

Height 1989 144.6IV(**) 163.7 ,,(**) 172.4,(**)190.01V(**)219.71,I

0.30 diameter 1989 38.91V(NS) 40.2t (NS)41.71151.0,1,(NS)52.9V

According to this case, ali blocks present sile qualities different from each other at tlic sig-
nificance level 0.99 for licights. Ill rd block has resulted in as the best site qualily, and 1V'th block
as tlic worst. For diameters, allhough thes ite cjuality differences of blocks are not obvious, I'st and
IV' th blocks seem to be bad site qualities. 1l might be said that the site qualily factor stili also ef-
fect to diameters and heights approximatcly at the same direetion, and its inlluencc on leights is
much more.

The interaetion factor composed of fixalion technique and sapling type factors is at the
forth significance level (F = 76.81725***). This factor reprepsents 15 different populations and af-
fccts to diameters and heights about al the same direetion. In the years 1971-72-73, sapling types
liaven't shiovved significant differences within fixaction techiiiqucs. However later, also cachi of
three sapling types has made the besi detfelopment witliin the fixation technique AS5.

94.96 percent of the saplings in the plot seem stili to survive. The iiving probabilities of the
saplings (as percent) are calculatcd as; in sapling types : B 1 =93.82, B2 = 95.35, B3 = 95.72; in
fixation Icchniques : Al = 94.00, A2 = 95.03, A3 = 94.67, A4 = 96.80, A5 = 94.22 and in blocks;
1=94.04, 11 = 92.86. Ill = 95.47, IV = 96.11, V = 96.44. It has been seen that the saplings of B3,
A4 and theblocks of I, 1V, V have the biggest living probability.

4. RESULTS AND SUGGESTIONS

In this rescarch, wvith the investigation of table 2 and 3, and in the direetion of the determi-
nations in the cliapter of findings, tlic follovving results have been dedueted.

1. The ranking of main factors from tlic most significant to tlic leasl significant is alike to
sapling type, fixation tcchnique and site qualily.

2. The effects of the mentioned main factors and their interaetions onto the height grovvth
are more significant than their effects onto the diameter grovvth.

3. The significance ranks of the factors remain stationary in the variance analysis made ac-
curding to time, diameter and height.

4. The significance level of a factor, that is, the differences betvveen the populations vvhich
this factor repsents, inereases as saplings grovv.

5. In the case that I/ aged, tubed slone pine saplings are planted vvith the soil mixture,
thiey perform the most succesfill grovvth wvith rcspect to diameter and height.

6. The fixation tcclinique of "the plantation of leguminous plants on sand dunes "is the
most successfull method and "beign covered of sand dunes surface vvith branclies "is the secondly
succesfull method.

7. Site qualily preciscly effects to height grovvths and causes numerous height elasses dif-
ferent from each other to emcrgc. Hovvever, because of that it is not very cffective on diameter, it
can not form numerous diameter elasses.
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According to these rcsults, if.stone and clusler pine saplings are to be used in the fast reali-
zation of the fixation of sand dunes areas, 1/0 aged, tubed and soil niixtured stone pine saplings
must be given absolulely priority togclher vvith the plantation lechnique of leguminous. If it is im-
possible to use the plantation techniquc of leguminous, the lechnique of "being covered of sandd
unes surface wvith branehes "must be prefered. in sand dunes afforestations, the seleclion of sap-
lings must be given more importance than fixation techinique. in order to be able to accclerate the
fixation, afforestalion must be inilialized from the areas of good sile quality. The tcchniques of
"construclion of rush sereens ons and dunes™ and "plantation of gramines on sand dunes "must not
be respeeted. in areas of the besi site quality vvherc soil mixturc has not been suplicd, 1/0 aged,
tubed stone pine salings can be used.

In rcscarches of this lype, in order to bsirgn out the cffccl of site quality, height measure-
menls musl be utilized, and also in order to make truc decisions, saplings must be subjectcd lo
measurc after they complete at icasl the age of four, that is, the replacement of factor in variables
completc, and variables scttle dovvii on their slable places in the liic up of significance.
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