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Bu arastirmada, dogu Kayim ormanlarinda ¢ift kabuk kalinhgi, kabuksuz
gogiis capr ve kabuk Kkatsayisimin kabuklu gogiis capiyla olan iliskileri
arastirllmistir. Bu iliskilere ilaveten c¢ift kabuk kalinhgi, kabuksuz gogiis cap,
kabuklu cap artimn ve kabuk katsayisimin gogiis cap1 ve bonitet endeksiyle olan
iliskileri de arastirilmistir. Ayrica, kabuklu-kabuksuz c¢ap artini arasindaki
baginti ile kaymn agaclarinda kabuk payr ve kabuk katsayis1 miktarlar1 da
saptanmstir.

Bu iliskiler, normal kapali ve saf kaymn ormanlarindan 0.25 ha yatay
biiyiikliigiinde 86 adet ormek alandan farklh cap, boy ve yetisme ortami
kosullarindan alnan 1340 agaca ait artim kalemi verilerine gore belirlenmistir.
Iliskiler, cizilen grafiklerdeki noktalar dagihmmna uygun dogrusal olmayan
regresyon modelleriyle dengelenmistir. Regresyon analizleri non-linear regresyon
analizi yontemine gore yapilmstir.

Arastirmada, gogiis capina bagh cift kabuk kalinhgi, kabuksuz gogiis capi-
kabuklu gogiis capa ile bonitet derecelerine gore 1-100 cm gogiis ¢aplan igin cift
kabuk kalinhgi ve kabuk katsayisi tablolar: diizenlenmistir.

Anahtar Kelimeler: Dogu kayini, ¢ift kabuk kalinligi, kabuk katsayisi, kabuk payi,
¢cap artimi

1. Giris

Ormanlar, topluma bir ¢cok ekonomik, sosyal ve kiiltiirel degerler Ureten ve
kendisini yenileyebilen onemli bir dogal kaynaktir. Orman ekosisteminde gergeklesen
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bu deger iiretiminde, hi¢ kuskusuz ekosistemin 6nemli bir unsurunu olusturan orman
agaclarinin katkisi ¢ok fazladir.Orman agaclarindan basta odun hammadesi olmak {izere
kabuk, regine, mazi, sigla yagi ve ¢am fistig1 gibi bir ¢ok {iriin elde edilebilmektedir.

Agac kabuklar1 da, bir yan {iriin olarak ekosistemde dnemli bir paya sahiptir.
Agac kabuklar1 dogal cevrim igerisinde toprakta humus bigimine doniiserek, orman
ekosisteminde inorganik madde bigimini almaktadir (Cepel, 1983; Ayan, 2009).

Kabuklar ayn1 zamanda ¢esitli hastaliklarin tedavisinde de kullanilabilmektedir.
Kayin agaglarinin kabuklari ise basta akciger rahatsizliklari olmak iizere kabizlik, yiiz
cillerinin temizlgi, sigil, bobrek, mesane, sindirim yolu hastaliklarinin tedavisinde
yararlanilabilmektedir (Bitkiselrehber, 2009; Dogalilacrehberi, 2009; Lahoya, 2009;
Msxlabs, 2009). Kaym agaci kabuklari, Amerika’nin yerlileri tarafindan eski
zamanlarda iizerine yazi yazmak i¢in de kullanilmistir (Lahoya, 2009).

Agac kabuklarina ormancilik sektorii itibariyle bakildiginda, tiretim ve pazarlama
asamasindaki yaprakli orman 0rlinlerinin ve ozelllikle tomruklarin kabuksuz hacim
miktarlarinin bilinmesi, Ormancilik Isletme Ekonomisi, Orman Amenajmani ve Orman
Hasilati acisindan onem arzetmektedir. Ulkemizde kabuksuz yaprakli aga¢c odun
tirlinlerinin ve 6zellikle tomruklarin hacim hesaplamalarinda 2 cm kabuk kalmliginin
diisiilmesi istenmektedir (OGM, 1967; Kalipsiz, 1984; Giinay, 1989). Bu deger ortalama
bir rakamdir. Boyle bir ortalamanin kullanilmasi, ince, orta ve kalin ¢apli orman
tiriinlerinde ve ozellikle parasal degeri yiiksek soyma kaplamalik tomruklarda isletme
zararina neden olabilmektedir. Bu nedenle, yaprakl agag tiirleri i¢in farkli ¢aplarlardaki
kabuk miktarlarinin bilinmesi {iriin satis1 agindan son derece 6nemlidir.

Bu arastirmanin amacini, iilkemizde 1.751.484 ha alan (OGM, 2008) kaplayan
kayin ormanlarindan saglanacak orman {irlinlerinin gerektiginde kabuksuz {iriin
hacimlerinin kolay ve daha dogru bir bi¢imde hesaplanmasina katki saglayacak kabuk
iligkileri ile bu iligkilere ait tablolarin diizenlemesi olusturmaktadir. Arastirma, kayin
ormanlarinin farkl yetisme ortamu ve gelisme ¢aglarindaki mescerelerinden alinan farkli
¢ap ve boy gruplarmna ait 1340 agaca ait artim kalemi Olgiileriyle gerceklestirilmistir.
Istatistik analizlerde SPSS paket programi kullanilmustir.

2. Materyal ve Yontem
2. 1. Arastirma materyali

Arastirma, Atict’nin (1998) doktora tez ¢alismasinda yararlandigi 6rnek alanlar
(1-61 nolu 6rnek alanlar) ile Prof. Dr. A. Kalipsiz’m “Dogu kayini ormanlarinda artim
ve biiylime” isimli arastirmasinda kullandigi 6rnek alanlardan (62-86 nolu 6rnek
alanlar) saglanan verilerle gergeklestirilmistir (Tablo 1). 86 6rnek alandan, 1340 agaca
ait 2680 adet artim kalemi alinmistir. Artim kalemleri, her agacin gdgiis boyu
yiiksekliginden birbirine dik iki artim kalemi olacak bi¢imde alinmis ve arastirmada,
kabuk 0Olciilerinin aritmetik ortalamalari alinarak 1340 adet artim kalemi verisi
kullanilmastir.

Ormnek agaclar, kaymn ormanlarinin farkli yetisme ortamu ve gelisim ¢aglarindaki
mescerelerini drnekleyecek bigimde segilmistir. Ornekler, kaym ormanlarimin normal
kapali ve miimkiin oldugunca miidahale gérmemis mescerelerinden, farkli sosyal gévde
smiflarimi temsil edecek bigimde degisik ¢cap ve boy basamaklarindan alinmugtir.
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2. 2. Arastirma yontemi

2. 2. 1. Kabuk iliskilerini belirleme yontemi

Iliskilerin incelenmesinde, once grafikler cizilmis ve daha sonra ise grafiklerdeki
noktalar dagilimina en uygun istatistik modeller saptanmigtir. Modellerin katsayilari
dogrusal olmayan regresyon analizi yontemiyle SPSS programi yardimiyla bulunmus ve
elde edilen istatistikler tablo bigimde verilmistir (SPSS, 2003).

[liskiler, uygulamada karsilasilacak hesaplama zorluklar1 da dikkate alinarak
tablo bigcimine doniistiirilmiistiir.

Tablo 1. Ornek agaclarin alind1g1 mescerelere ait tanitic1 bilgiler
Table 1. The informations of stands that were taken from sample plots
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1 Ayancik Inalt1 14 22 0.25 930 20 Sirt 20 25.8
2 Ayancik Inalt1 20 12 0.25 850 15 K 20 34.4
3 Ayancik Kumluk 21 220 0.25 1000 20 K 27 29.9
4 Ayancik Goldag 15 14 0.25 740 22 K 27 325
5 Ayancik Goldag 17 15 0.25 750 22 KD 13 35,96
6 Yenice Bakraz 15 128 0.25 950 60 D 26 37.0
7 Yenice Bakraz 19 129 0.25 1000 60 KD 17 37.6
8 Yenice Bakraz 9 130 0.25 850 60 KD 67 34.8
9 Yenice Kayadibi 19 63 0.25 750 55 D 33 30.9
10 Yenice Kayadibi 16 21 0.25 650 55 G 13 32.0
11 Bartin Ginye 17 136 0.25 1010 25 GD 53 28.8
12 Bartin Gunye 18 138 0.25 1150 25 G 50 355
13 Bartin Giinye 16 141 0.25 1300 28 KB 51 325
14 Bartin Giinye 20 141 0.25 1250 28 KB 52 34.1
15 | Zonguldak Yayla 17 89 0.25 590 10 D 33 31.8
16 | Zonguldak Yayla 12 88 0.25 550 10 D 43 31.9
17 | Zonguldak Yayla 15 102 0.25 500 10 KB 11 335
18 Diizce Cicekli 21 14 0.25 800 30 D 58 25.7
19 Diizce Cicekli 22 14 0.25 800 30 D 33 30.3
20 Diizce Cigekli 16 15 0.25 1200 30 KB 35 28.1
21 Diizce Odayeri 20 54 0.25 1200 32 GD 37 28.3
22 Diizce Odayeri 20 54 0.25 1200 32 GB 33 29.7
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Tablo 1’in devami-Continue of table 1
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23 | Duzce Odayeri 21 34 0.25 | 1350 32 G 77 26.9
24 | Duzce Aksu 15 180 0.25 | 1060 28 GB 47 28,94
25 | Duzce Dartyer 17 64 0.25 | 1000 26 GB 27 284
26 | Duzce Dartyer 16 64 0.25 | 1090 26 G 27 27,50
27 | Duzce Dartyer 25 74 0.25 | 1300 26 G 19 28,80
28 | Akyazi G.Dokurcun 18 103 0.25 | 1150 54 Sirt 24 23.06
29 | Akyazi G.Dokurcun 18 105 0.25 | 1250 54 B 38 25.11
30 | Akyazi G.Dokurcun 18 106 0.25 | 1350 54 Sirt 27 25.63
31 | Akyazi G.Dokurcun 18 105 0.25 | 1250 54 K 50 26.08
32 | Akyazi Tagburun 16 17 0.25 | 820 52 D 63 33.58
33 | Akyazi Tasburun 17 47 0.25 | 1050 52 GD 68 34,23
34 | Akyazi Tagburun 18 18 0.25 | 850 52 GD 44 32.20
35 | Akyazi Tagburun 20 18 0.25 | 900 52 GD 41 29,25
36 | Bolu Ayikaya 20 34 0.25 | 1000 42 KD 45 34.82
37 | Bolu Ayikaya 20 60 0.25 | 1230 42 Surt 32 36.34
38 | Bolu Ayikaya 20 62 0.25 | 1150 40 B 43 24.65
39 | Bolu Ayikaya 21 35 0.25 | 1030 70 B 25 3253
40 | negol Mezit 15 103 0.25 | 1500 65 K 37 29.83
41 | negol Tahtakopri 20 57 0.25 | 1100 70 D 22 25.82
42 | negol Tahtakopri 21 57 0.25 | 1060 70 KD 28 28.09
43 | negol Tahtakopri 20 86 0.25 | 1520 72 GB 21 25.88
44 | negol Tahtakopri 21 56 0.25 | 1000 71 KD 28 28.26
45 | negol Tahtakopri 21 56 0.25 940 71 D 27 26.96
46 | Inegol Oylat 20 53 0.25 | 1250 52 D 43 30.39
47 | negol Oylat 20 53 0.25 | 1200 52 GD 42 28.68
48 | Inegol Oylat 20 72 0.25 | 1150 51 B 47 24.94
49 | Inegsl Oylat 20 73 0.25 | 1200 54 KB 47 29.89
50 | Demirkdy | Kurudere 20 93 0.25 | 800 30 GB 52 29.67
51 | Demirkdy | Kurudere 20 26 0.25 | 500 32 Sirt 41 30.79
52 | Demirkdy | Kurudere 21 77 0.25 | 680 30 B 57 27.14
53 | Demirkdy | Kurudere 21 29 0.25 | 600 30 KD 40 28.94
54 | Demirkdy | Kurudere 22 50 0.25 | 620 30 B 37 26,20
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Tablo 1’in devami-Continue of table 1
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55 | Demirkdy | Karadag 20 120 | 0.25 | 350 28 20 31.26
56 | Demirkdy | Karadag 20 120 | 0.25 | 300 28 K 13 28.37
57 | inebolu Doganyurt 15 282 | 0.25 | 700 25 KD 60 35.23
58 | inebolu Doganyurt 15 282 | 0.25 | 750 25 KD 47 32.01
59 | Inebolu Doganyurt 16 130 | 0.25 | 860 30 Surt 42 33.06
60 | inebolu Doganyurt 16 132 | 0.25 | 700 27 KB 67 34.09
61 | inebolu Doganyurt 15 132 | 0.25 | 720 27 KB 52 34.11
62 | Ayancik | Kuslar 7 11a | 1.00 | 610 21 KD 20 34.59
63 | Ayancik | Kuslar 6 15a | 1.00 | 960 20 KD 30 29.78
64 | Ayancik | Kuslar 2 11a | 1.00 | 500 21 K 25 33.15
65 | Coruh Tarakli 6 19 1.00 | 600 26 K 65 3141
66 | Coruh Tarakli 9 19 1.00 | 1100 25 KB 75 28.55
67 | Coruh Balikli 11 - 1.00 | 1560 15 K 10 27.14
68 | Coruh Balikli 5 - 0.75 | 1710 14 Sirt 5 27,33
69 | Ordu Esemen 4 31 1.00 | 1190 42 K 20 28.34
70 | Ordu Golluce 36 1.00 | 1300 41 K 10 34.31
71 | Tokat Ugtaslar 12 38 | 1.00 | 1180 | 42 K 50 28.49
72 | Tokat Ugtaslar 10 42 0.50 | 1260 46 KB 45 25.43
73 | Tokat Yaylacik 10 - 0.50 | 1420 85 KB 45 29,15
74 | Tokat Dumanl 22 41 1.00 | 1500 | 100 KB 40 23.23
75 | Tokat Hizarbogazi 10 18 0.50 | 1280 82 D 55 23.29
76 | Karabik | Sariot 10 20 0.50 | 570 71 KD 80 25.57
77 | Karabik | Sariot 10 41 0.50 | 850 73 K 85 32.20
78 | Karabik | Sariot 8 42 0.50 | 1270 74 KD 5 28.74
79 | Karabiik | Deveboynu 10 8 0.35 | 240 63 K 60 22.49
80 | Adapazar | Goktepe 11 57 0.25 | 400 57 KD 60 31.23
81 | Adapazar | Goktepe 10 56 0.50 | 820 64 KB 30 27.82
82 | Inegol Tahtakopri 10 8 1.00 | 1000 74 K 40 25.95
83 | Inegol Uludag 7 14 0.25 | 1300 48 KD 50 32.64
84 | Balikesir | Cataldag 10 186 0.8 760 60 KD 20 23.33
85 | Karabik | Buyukdiz 12 39 0.25 | 1500 53 D 15 23.78
86 | Karablk | Blyiikduz 5 39 0.25 | 1500 53 D 35 22.25
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2. 2. 2. Mescere bonitet endekslerinin belirlenmesi

Aragtirmada artim kalemlerinin alindigi mescerelerin bonitet endeksleri, esaslari
Saracoglu (1986) tarafindan agiklanan Atici’nin (1998) doktora ¢aligmasinda kullandigi
bonitet belirleme ydntemine gore hesaplanmustir. Yonteme goére her drnek alandan,

yardimiyla her 6rnek alamin III ¢ap siufi gogiis yiizeyi orta agacinmn ¢ap1 (dg) 1 ve 2
nolu formiiller tizerinden hesaplanmustir. Ornek alanlarin gdgiis yiizeyi orta agaclarinin
boylart (hg), 6rnek alan gogiis ylizeyi orta agaglarinin ¢aplarma karsilik mescere boy
egrilerinden belirlenmistir.

_Zn:gi

§="1 )
_ |49

dy =\ @

gi= Ornek alamn III gap simifidaki i. agacin gogiis yiizeyi (cm?)
dg= :Ornek alanin g6giis ylizeyi orta agaci ¢ap1 (cm)
n = Ornek alandaki I1I ¢ap sinifindaki 6rnek agac sayis1 (Adet)

Ornek alanlarin dg ve hg olgiileri kullanilarak, 3 nolu formiille bonitet dereceleri
(BOD) bulunmus ve bunlar da 4 nolu formiilde yerine yazilarak, her 6rnek alanin
hesaplamalarda kullanilan bonitet endeksleri (BOE) hesaplanmistir. Bu endekslere
karsilik gelen bonitet siniflar1 Tablo 2°de gosterilmistir.

Bop="1-") 45 ©)
R(d,)
BOE =19.829562 +18.638825 BOD )

H(dy) = Gégi%s ylizeyi orta agacinin ¢apina karsilik bonitet ana kilavuz
egrisinin verdigi ortalama boy (m)

R(d,)

Gogiis ylizeyi orta agaciin ¢apina karsilik ortalama varyasyon

genigligi (m)
BOE = bonitet endeksi (m)
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Tablo 2. Bonitet simiflarinin sinir ve merkezlerine karsilik gelen bonitet dereceleri ve

endeksleri

Table 2. Site quality degrees and indexes corresponding to the boundaries and centers
of site quality classes.

Site indexes (m)

Bonitet Derecesi |0.00 |0.10 (0.20 |0.30 (0.40 (0.50 [0.60 [0.70 {0.80 {0.90 (1.00
Site quality

degrees

Bonitet Endeksi |19.83|21.70(23.56(25.42(27.29(29.15(31.01(32.88(34.74(36.60|38.46

Bonitet Sinifi
Site classes

3 nolu formiilde yer alan H(d,), R(dy) degerleri ise 5, 6, 7 ve 8 nolu formiiller

iizerinden hesaplanmustir.

A=

d2

0.845553278 + 0.501498345d + 0.024073522d°

13

§=0,320011359d —0,007327525d?+0,00007325d * —0,0000002527 d *

d, =4,35487

R=d,$§

S = Ortalama standart sapma degeri (m)

d, = Ortalama d; orani

3. Bulgular

3. 1. Cift kabuk kalinligi (2b)

®)

(6)

()

(8)

Ornek agaclardan Glcllen kabuklu gogiis capi(d;s)-¢ift kabuk kalinligi(2b)
degerleri, Sekil 1’de noktalar dagilimi halinde gosterilmis ve aralarindan parabolik bir
regresyon kilavuz egrisi gegirilmistir. Ikinci dereceden bir polinomla (Formiil 9) temsil
edilen kilavuz egrinin ilgili istatistikleri Tablo 3’te verilmistir.

2b=a,+ad+a,d?

©)
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Regresyon denklemi kabuklu gogiis ¢apina (cm) gore ¢ift kabuk kalinliklarini
(cm) vermektedir. Denklemden kestirilen ¢ift kabuk kalinliklar1 Tablo 4’te verilmistir.

35

30

= N )
[ S 3]

2b (mm)-Double bark thickness

=
o

0 10 20 30 40 50 60 70 80 9 100 110 120 130
Gogiis ¢ap1 (cm)-Diameter at breast height
Sekil 1. Gogiis ¢api-¢ift kabuk kalinligr iliskisine ait noktalar dagilimi ve parabolik
regresyon egrisi
Figure 1. The distrubition of the points of dbh-2b relationship and its parabolic
regression curve.

Cift kabuk kalmligin1 veren kilavuz egri regresyon denklemi kabuklu ¢aptan
cikarilarak, agaglarin kabuksuz g¢aplarimi veren 10 nolu denklem elde edilmistir. Bu
denklem ile bir agacin ¢ift kabuk kalinligin1 6lgmeden ortalama olarak kabuksuz gogiis
capini (dyy,) kestirmek mimkundir (Loetsch ve ark., 1973; Saragoglu, 1988; Shrdder ve
ark., 2002).

dy, =g -2b = -0.098162437 + 0.97909885d,, - 0.000042541d2, (10)

Formiil 10°dan 2-100 cm. kabuklu gégiis ¢apina karsilik gelen kabuksuz gogiis
caplar1 hesaplanarak Tablo 5 hazirlanmustir.
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Tablo 3. Kabuklu gogiis ¢api- ¢ift kabuk kalinlig1 iliskisinin regresyon analizine ait
istatistikler.
Table 3. The statistics of the regression analysis of dbh- 2b relationship

Denklem Katsayilarin Katsayilarin %95°lik giiven sinirlar
katsayilar Standart Hatas1 Alt Ust
Equation Standart error 95% confidence intervals of
coefficents
coefficents of coefficents Lower Upper
a = 0.098162437 0.014418571 0.069876893  0.126447980
a; = 0.020901159 0.000897094 0.019141291  0.022661027
a, = 0.000042541 0.000011205 0.000020559  0.000064523
Cogul belirtme ve korelasyon katsayisi ve B=R?=0.8295 R,,=0.9012
%95°1ik giiven siirlart R =0.9108
Multiple determination and correlation Ryt = 0.9195
Coefficent and P=0.95 probabilty confidence
intervals
Korelasyon katsayisinin sifir olma tr = 80.6675*** > 5011337 =3.291

olasilig1 i¢in t testi
t test for zero being probability of correlation

coeffient

Modelin uygunluk testi F=3670.17*** > Fgg01:3:1337 = 5.423
Fitness test of model

Standart hata ( cm)- Standart error S, = 0.205

Omek biiyiikligii — Sample Size n =1340

Dogu kayint ormanlarinda kabuklu ¢apin ¢ift kabuk kalinlig1 ve kabuksuz ¢apla
yukarida bulunan iligkilerinin dogruya yakin birer parabol egrisi vermesinin nedeni,
verilerin farkli bonitet ve sikliktaki genis alanlara yayilmis mescerelerden alinmis
olmasma baglanabilir. Gergekten sik ve boniteti diisiik mescerelerde kalin c¢apl
agaclarin daha kalin kabuk yapma egiliminde olmalar1 s6z konusu iliskilerin parabolik
olmasina neden olur. Burada bulanan iligkiler, degisik yash gdknar mescerelerinde
bulunan iliskilerle benzerlik gostermektedir (Saragoglu, 1988).
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Tablo 4. Kabuklu gogiis ¢apina (d;s-cm) karsi gelen ortalama ¢ift kabuk kalinliklari
(2b-cm)

Table 4. Mean double bark thickness (2b-cm) opposing to diameter at breast height
(d13-cm)

dis 2b dis 2b dis 2b dis 2b dis 2b

20 | 0140 ( 220 | 0579 | 420 | 1.051 | 62.0 | 1.558 | 82.00 | 2.098
40 | 0182 | 240 | 0.624 | 44.0 | 1.100 | 64.0 | 1.610 | 84.00 | 2.154
6.0 | 0225 | 26.0 | 0.670 | 46.0 | 1.150 | 66.0 | 1.663 | 86.00 | 2.210
80 | 0268 | 280 | 0.717 | 48.0 | 1.199 | 68.0 | 1.716 | 88.00 | 2.267
10.0 | 0.311 | 30.0 | 0.763 | 50.0 | 1.250 | 70.0 | 1.770 | 90.00 | 2.324
12.0 | 0.355 | 32.0 | 0.811 | 52.0 | 1.300 | 72.0 | 1.824 | 92.00 | 2.381
140 | 0.399 | 340 | 0.858 | 54.0 | 1.351 | 74.0 | 1.878 | 94.00 | 2.439
16.0 | 0.443 | 36.0 | 0.906 | 56.0 | 1.402 | 76.0 | 1.932 | 96.00 | 2.497
18.0 | 0.488 | 38.0 | 0.954 | 58.0 | 1.454 | 78.0 | 1.987 | 98.00 | 2.555
20.0 | 0.533 | 40.0 | 1.002 | 60.0 | 1.505 | 80.0 | 2.043 |[100.00 | 2.614

Tablo 5. Kayin agaglarinda kabuklu g6giis ¢apina (dy, -cm) karsilik gelen kabuksuz
gogus caplart (dyp,-CM)
Table 5. dy 5 inside bark corresponding to d; 3 outside bark for beech trees

dkbl dkbz dkbl dkbz dkbl dkbz dkbl dkbz dkbl dkbz

2.0 186 | 220 | 2142 | 420 | 4095 | 62.0 | 60.44 | 82.0 | 79.90

4.0 382 | 240 | 23.38 | 440 | 4290 | 64.0 | 6239 | 84.0 | 81.85

6.0 577 | 260 | 2533 | 46.0 | 4485 | 66.0 | 64.34 | 86.0 | 83.79

8.0 773 | 280 | 2728 | 48.0 | 46.80 | 68.0 | 66.28 | 88.0 | 85.73

100 | 9.69 | 30.0 | 29.24 | 50.0 | 48.75 | 70.0 | 68.23 | 90.0 | 87.68

120 | 11.64 | 320 | 31.19 | 52.0 | 50.70 | 72.0 | 70.18 | 92.0 | 89.62

140 | 13.60 | 34.0 | 33.14 | 54.0 | 52.65 | 74.0 | 7212 | 94.0 | 91.56

16.0 | 1556 | 36.0 | 35.09 | 56.0 | 54.60 | 76.0 | 74.07 | 96.0 | 93.50

180 | 1751 | 38.0 | 37.05 | 58.0 | 56.55 | 78.0 | 76.01 | 98.0 | 95.44

200 | 19.47 | 400 | 39.00 | 60.0 | 58.49 | 80.0 | 77.96 | 100.0 | 97.39




Dogu Kaymi (Fagus orientalis Lipsky) Ormanlarinda Kabuk Kalinlig1 ve Orani 69
3.2. Kabuk katsayisi

Formiil 10’un kabuklu ¢apa gore tiirevi alinirsa,

i
d(dir) _ 097909885 - 0.000085082 d = Ce- (11)
d(d,) i

d kbt

yaklasik esitligi bulunur (Smelko 1962; Loetsch ve ark. 1973; Saracoglu 1988).
Kabuklu ve kabuksuz cap artimlar1 arasindaki iliskiyi, kabuklu c¢apa gore veren bu
ifadeden kabuklu ¢ap artiminin ¢ekilmesiyle,

ig,,, = (0.97909885-0.000085082 d) ™ i, (12)

esitligi elde edilebilmektedir. Bu esitligin parantezli ¢arpaninin kabuk katsayisi (Ky)
oldugu anlasilir (Meyer 1942). Kabuk katsayisi,
1

Ko = 0.97909885 - 0.000085082 d (13)

olup ¢apa gore degismektedir (Loetsch ve ark. 1973; Saragoglu 1988). Formiil-13’lin
standart cap (d=44 cm) i¢in ortalama kabuk katsayisi,

K, 4 =1.02526 (14)

elde edilmektedir. Bu deger, orta ¢apin 44 cm kabul edilmesi halinde, biitiin ¢aplar igin
kabuk katsayisi olarak kullanilabilir. Meyer (1942) kabuk katsayisini,

K, %% (15)

biciminde hesaplamigtir. Formill 14, ancak kabuklu capin-kabuksuz c¢apla olan
iligkisinin formiil 16’da gosterildigi bigimde dogrusal olmasi durumunda kullanilabilir.

dkbl = Kb dkbz (16)

3. 3 d13-2b ve d; 3-Ky iliskilerinin bonitetle olan iliskisi

Gogiis gapi-¢ift kabuk kalinligi iliskisi {izerindeki bonitetin etkisini gérmek igin
Sekil 2 gizilmistir.
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2b (mm)-Double bark thickness

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Gogus cap1 (cm)-Diameter at breast height

Sekil 2. Kabuklu gogiis capi-¢ift kabuk kalinligi iligkisinin bonitet endeksiyle
degisimi.

Figure 2. The alteration of the relationship between diameter outside bark and double
bark thickness depending on site index.

Sekil 2°deki grafik iizerinde noktalar dagilimmin 6zellikle kalin ¢aplarda genis
bir varyasyon géstermesi iizerine, bu iligskinin ¢ap ve bonitet endeksinin i¢inde yer aldig:
bir modelle temsil edilmesi diigtiniilmiistiir. Cift kabuk kalinligi iliskisine bonitetin
etkisinin dogrusal oldugu kabul edilerek, bu iliskiye ait model,

2b=a, +a,d+a, d*+(as+a, d+ag d?) BOE (17)

bicimine donistiiriilmistiir (Saracoglu 1988). Bu modele ait katsay1 ve diger regresyon
istatistikleri Tablo 6°da verilmistir.
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Tablo 6. 2b= f (d; 5, BOE") iliskisinin regresyon analizine ait istatistikler.
Table 6. The statistics of regression analysis of the relation 2b=f (d, 3, BOE")

Denklem Katsayilarin Katsayilarin %95°lik giiven sinirlar
katsayilar Standart Hatas1 Alt Ust
Equation Standart error 95% confidence intervals of coefficents
coefficents of coefficents Lower Upper
a, = 0.106831504 0.111410853 -0.111728056 0.325391064
a, = 0.028123997 0.006616429 0.015144257 0.041103736
a, = 0.000151514 0.000080020 -0.0000054645 0.000308493
a; = 0.000189342 0.000216085 -0.000697607 0.000150199
a, = -0.000273704 0.000216085 -0.000697607 0.000150199
as = -0.0000033652 0.0000025839 -0.00000843419  0.00000170380
Cogul belirtme ve korelasyon katsayisi ve B=R*=0.84541 R,,=0.9108
%95°1ik giiven siirlart R =0.9195
Multiple determination and correlation Ryt = 0.9273
Coefficent and P=0.95 probabilty confidence
intervals
Korelasyon katsayisinin sifir olma tr = 85.531*** > 1 1. 1337 =3.291

olasilig1 i¢in t testi
t test for zero being probability of correlation

coeffient

Modelin uygunluk testi F=4071.25%** > Fy 01 . 3. 1337 = 5.423
Fitness test of model

Standart hata ( cm)- Standart error S, = 0.205

Omek biiyiikligii — Sample Size n =1340

* BOE = Site quality index

Formil 17°ye gére 0.0, 0.5 ve 1.0 bonitet derecelerine karsilik gelen regresyon
egrileri Sekil 2 flizerine ¢izilmistir. Formil 17, asagida gosterildigi bigimde de
yazilabilir.

2b = (a,+ a; BOE) + (a,+ a, BOE)d + (a,+ a5 BOE) d? (18)

Formil 18’den kabuksuz gogiis ¢aplari, formiil 9°da yapildig: gibi,

dy, =d-2b (19)
d,, =d-((a,+ a; BOE) + (a,+ a, BOE)d + (a, + a5 BOE) d?) (20)
dy, = -(a, + a;, BOE) + (1-a,-a, BOE)d- (a, + a; BOE) d* (21)

seklinde elde edilebilir.
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Belirli bir mescerede bonitet endeksi sabit kabul edilebileceginden, formiil
21’nin kabuksuz gogiis ¢capinin kabuklu gogiis capina gore kismi tiirevi alinarak,

I
ggkbzz (1-a)-2a,d-(a, + 2a,d) BOE =

kbl

dur (22)

veya
Idy = ((1-a,)-2a,d-(a, +2a,d)BOE)*I, (23)

seklinde kabuklu ve kabuksuz ¢ap artimlar1 arasindaki iliski saptanabilir. Formil 23°de
kabuk katsayisi, kabuklu g6giis ¢ap1 ve bonitet endeksinin bir fonksiyonu olarak,

Ky, =((1-a,-a,BOE)-(2a, +2a; BOE)d)™ (24)

bi¢ciminde elde edilmistir. Artim hesaplarinda kabuklu g6giis ¢apina gore bulunan
kabuksuz ¢ap artimlari, formiil 24’den elde edilen kabuk katsayisi ile garpilarak,
kabuklu ¢ap artimlar1 elde edilebilir. Formil 17 ve 24 kullanilarak 1-100 cm kabuklu
g0giis caplar: ve 0.0-1.0 bonitet dereceleri igin ¢ift kabuk kalinlig1 ve kabuk katsayisi
tablolar1 diizenlenmistir. DUzenlenen tablolar, ek tablo 1 ve 2 olarak verilmistir.

3. 4. Kabuk pay

Kayin agaglarinda kabuklu-kabuksuz hacim iligkisi i¢in 206 agagta govde analizi
gergeklestirilmistir. Kabuklu-kabuksuz hacim degerleri arasindaki iliski,

ka| 21049756 kaZ (25)

n=206 r=0.9995 r’®=0.99995  F=2160350.96*** > Fyg0; 1205 = 10.826

dogrusal bir modelle dengelenerek dogrusal regresyon analizi yapilmistir (Sekil 3).

Bu iliski tizerinden kabuk hacmi (Vb),

VoV, (1.049769-1) 0.049769

1.049769  1.049769  1.049769 v

Vi = Vi = Viy = Vi — Kol (26)

V, = 0.0474094 V,, (27)

bigiminde bulunabilmektedir. Tek agacin kabuk hacminin kabuklu goévde hacmine
oramyla,

P, = V2100 = %4.74094 (28)
kal

bi¢iminde kabuk pay1 elde edilebilmektedir.
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Sekil 3. Kabuksuz-Kabuklu Hacim liskisi.
Figure 3. The relationship between VVolume Inside and Outside Bark.

4. Tartisma ve Sonug

Cift kabuk kalimligi ile gogiis ¢apr arasindaki iligki, 2. derece bir polinom
denklemiyle dengelenmistir (Formiil 9) . Iliskiye ait dogrusal olmayan regresyon analizi
sonuglarma (Tablo 3) gore, ¢ift kabuk kalinhigindaki degisimin % 82.95’nin gogiis
capina bagl oldugu, iliskinin belirtme katsayisinin yeterince biylik ve korelasyon
katsayisinin sifir olma olasiligi P=0.001 den ¢ok daha kii¢iik oldugu tesbit edilmistir
(Johnson/Wood 1987; Shrdder ve ark. 2002; Laasasenaho ve ark. 2005; Williams ve ark
2007). Carus (1998), ayn1 yash saf kayin ormanlari i¢in ¢ift kabuk kalinligi-g6giis ¢ap1
iligkisinin korelasyon katsayisini r=0.657 olarak hesaplamig, buna karsilik Durkaya
(2004) uludag goknari, saricam ve kayin karigik mescereleri i¢in bu iliski katsayisini
r=0.734 olarak tesbit edilmistir.

Tablo 4°te verilen ¢ift kabuk kalinliklarinin, Kalipsiz’in (1962) dogu kayinin da
5 ecm’lik ¢ap basamaklarina gore tesbit ettigi degerlere ¢ok yakin oldugu goriilmistiir.
Kayin agaglarinda standart ¢apta (44 cm); Firat (1972) 0.6 cm, Kalipsiz (1962) 1.3 cm,
Carus (1998) 1.22 cm ve Durkaya (2004) ise 1.01 cm ¢ift kabuk kalinligi oldugunu
bildirmektedir. Dizenlenen ek Tablo 1’de, bu cap i¢in 0.0, 0.5 ve 1.0 bonitet
derecelerinde sirayla 1.27, 1.10 ve 0.97 cm ¢ift kabuk kalinliklar1 karsilik gelmektedir.
Ek Tablo 1 incelendiginde, ¢ift kabuk kalinliklarinin bonitet iyilestikce azaldig
gorilmektedir (Carus, 1998).

Cift kabuk kalinliginin (Formiil 9) kabuklu go6giis ¢apindan c¢ikartilmasi
durumunda kabuksuz gogiis ¢aplart elde edilebilmektedir (Formil 10, Tablo 5). Forml
10’un kabuklu gogiis ¢apina gére kismi tiirevinin alinmasiyla, kabuklu-kabuksuz cap
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artimi arasindaki bagintiya ulagilmigtir (Formiil 11 ve 12). Formiil 12’yle kabuksuz ¢ap
artimimin kabuklu cap artimina doniistiirmek igin kullanilan kabuk katsayisi, gogiis
¢apinin bir fonksiyonu olarak elde edilmistir (Formil 13).

Cift kabuk kalinlig: iliskisi iizerine, gogiis ¢capinin disinda bonitetin etkisi de
arastirtlmistir (Sekil 2, Formiil 17). Bu iligkide, % 84,54 oraninda gogiis cap1 ve
bonitetin ortak etkisi oldugu, bonitet faktoriinlin sadece kendisinin %1.59 oraninda etkili
oldugu tesbit edilmistir (Laasasenaho ve ark., 2005). iliski iizerine ¢ap ve bonitetin
disinda mescere sikligi, yarisma endeksi ve baski derecesi gibi mescere kurulusuna ait
faktorlerin etkisi ise %15.45 diizeyindedir. Modelin verilere uygunlugu (F-test) ve iligki
derecesinin sifir olma olasiligi % 0.1°den ¢ok kiigiik oldugu goériilmiistiir (Tablo 6).
Ayrica, Ostlin (1963), Korsun (1955), Saragoglu (1988) ve Carus (1998) da, cift kabuk
kalinligin1 ¢ap ve bonitetle iligskiye getirmisler ve benzer sonuclara ulasmiglardir.

Aragtirmada, 206 adet kayin agacinin kabuklu-kabuksuz aga¢ hacim verilerine
dayali olarak kabuk ylzdesi % 4.75 olarak tesbit edilmistir (Formiil 28). Kabuk ytizdesi
agac tiirlerine gore de 6nemli dlgiide degisim gostermektedir Ulkemiz agac tiirlerinden;
Trakya mesesi i¢in ince ¢aplardan kalin ¢aplara (10-50 cm) dogru % 24-14 arasinda
(Eraslan 1954), Fistikcamlarinda %16-26 araliginda (Firat 1943), Karadeniz goknarlari
icin %10.4 (Miraboglu, 1955) ve % 12.91 (Saragoglu, 1988), karacamlarda ise %18.4
(Kalipsiz, 1963) kabuk pay1 degerleri bulunmustur. Dogu kayininda ise Kalipsiz (1962)
tarafindan % 6.5-9.1 degerleri arasinda, Carus (1998) tarafindan ise %5.817 oldugu
saptanmistir. Arastirmamizda belirlenen kabuk yilizdesi degerinin, Kalipsiz’in belirledigi
degere gore biraz daha diisiik olmasinin nedeni ise 6rnek veriler igerisinde kalin ¢aplh
bireylerin sayica az olmasidan kaynaklanmaktadir.

Huffel sarigam i¢in kapuk paymi % 12-20, Schwapach ve Kunze de ayni agag
tird icin %15-16 olduklarimi bildirmektedir (Firat, 1943). Flury, farkli agac tiirleri i¢in
su kabuk yiizdesi degerlerini vermektedir (Firat, 1973).

Agac Tird Maksimum Minumum
Kayin 10.3 5.2
Ladin 14.3 6.2
Cam 9.6 4.0
Melez 24.3 16.8
Goknar 13.3 6.7

Aragtirmada verilen ¢ift kabuk kalinligi ve kabuk katsayi tablolari, kaym
ormanlarinin amenajman planlarinin diizenlenmesi sirasinda, hesaplanacak kabuksuz
¢ap ve hacim arttmi miktarlarinin, kabuklu c¢ap ve hacim artim miktarlarina
doniistiiriilmesinde kullanilabilecektir. Yine bu tablolardan, kayin ormanlarindan elde
edilen basta tomruk olmak iizere diger biitiin orman triinlerinin kabuksuz miktarlarimin
belirlenmesinde de yararlanilabilecektir.
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Abstract

In this research, the dual and triple relationships of diameter outside bark
and site index to double bark thickness, diameter inside bark, bark cofficent and
diameter outside bark increment are investigated in beech forest in Turkey.
Besides, the mean bark ratio and coefficent of beech trees are also determined
using the relation between diameters outside and inside bark.

These relationships are fixed depending on the increment cores data of 1340
beech trees having different diameters, heights and conditions of growing site. The
relationships of regression models are balanced so as to fit to the dispersion of the
points dotted on the graphs. The non-linear regression method is used in
regression analyses.

In the research, the tables of double bark thicknesses and bark coefficents
have been arranged depending on diameters outside-inside bark and site quality
degrees, in addition to the tables of double bark thicknesses by diameters outside
bark.

Keywords: Orient beech, double bark thickness, bark coefficent, bark proportion,
diameter increment

Summary

The relationship between dbh and double bark thickness was balanced with the
second degree polinomial function model (Formula 9). According to results of the
curvilinear regression analysis of the relationship (Table 3), It was found that the
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82.95% of the double bark thickness variation depends on dbh, the determination
cofficient is sufficiently big and the probability for the correlation coefficent to be zero
is very less than p=0.001 (Johnson/Wood 1987; Laasasenaho et al. 2005; Shroder et al. -
2002; Williams et al. 2007). Carus (1998) has determined the correlation coefficent
r=0.657 of the 2b-d, 5 relationship for even-aged orient beech forests. In contrast to that,
Durkaya (2004) has determined as r=0.734 of the correlation coefficent of that
relationship for mixed forest stands of fir, scotch pine and orient beech.

It was seen that the double bark thicknesses given in table 4 are very close to the
values which Kalipsiz (1962) had obtained using 5 cm diameter classes for orient beech.
The double bark thickness of beech trees for the standart diameter 44 cm was suggested
to be 0.6 cm by Firat (1972) and 1.3 cm by Kalipsiz (1962).

The double bark thicknesses 1.27 ¢cm, 1.10 cm and 0.97 cm meet the site quality
degrees 0.0, 0.5 and 1.0 respectively for the standart diameter 44 cm in appendant table
1 arranged in this research. When examining the appendant table 1, it is seen that the
double bark thicknesses decrease on the contary of the increase of site quality.

Diameter inside bark is obtalned when double bark thickness is subtracted from
diameter outside bark (Formula 9 and 10, Table 5)( Shroder et al. 2002).

The relationship between diameters outside and inside bark came out from the
partial derivation of formula 10 in terms of diameter outside bark (Formula 11 and 12).
Bark coefficent that is used to convert diameter inside bark to diameter outside bark
through the formula 12 was obtained as a function of diameter outside bark (Formula
13).

The effect of site quality on the relationship of diameter outside bark to double
bark thickness was also investigated (Figure 2, Formula 17). It was determined that in
this relationship, diameter outside bark and site quality to gether have a common effect
of 84.54% besides that site quality alone has an effect of 1.59% (Laasasenaho ve ark.
2005). Though the effect of random factors on the relationship is on the level of
15.45%. It was seen that the probability is very less than 0.001 for the model to fit to the
data (F-test) and the determination coefficent to be zero (Table 6). Besides, Ostlin
(1963), Korsun (1955), Saragoglu (1988) and Carus (1998) related double bark
thickness to diameter outside bark and site quality and attained to similar results.

The bark percentage was determined as 4.75 (Formula 28) depending on the data
of the volume inside and outside bark of 206 beech trees in the research.

Bark percentage also importantly changes in terms of tree species. Flury gives
these bark percentages for diverse tree species (Firat 1973).

Tree species Maximum Minumum
Fagus sylvatica 10.3 5.2
Picea abies 14.3 6.2
Pinus sylvestris 9.6 4.0
Larix decidua 24.3 16.8
Fir alba 13.3 6.7

Huffel stated that the bark percentage of scotch pine was 12-20. But Schwappach
and Kunze said that it was 15-16 for scotch pine. The bark percentages were found as
24-14 towards thin to thick diameters (10-50 cm) for Trakia oaks (Eraslan, 1954), 16-26
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for stone pines (Firat, 1943), 10.4 (Miraboglu, 1955) and 12.91 (Saragoglu, 1988) for fir
trees in Black Sea region of Turkey, 18.4 for black pine (Kalipsiz, 1963) and 5.817 for
orient beech (Carus, 1998). But it was determined as 9.1-6.5 for orient beechs (Kalipsiz,
1962). The bark percentage determined in this research a little lower than that
detemined by Kalipsiz. But its cause issues from the number of small diameter trees
which is rather little within the sample.

The tables of double bark thickness and bark coefficent given in the research are
used to convert diameter and volume increment inside bark to those outside bark during
the arragement of management plans of beech forests or vice versa.
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Ek Tablo-1. Gogiis ¢apt ve bonitet derecelerine gore dogu kayini ¢ift kabuk
kalinliklar1

Appendix Table 1. Double bark thicknesses in term of d; 3 and site quality degree for
beech trees

Gogis Bonitet endeksleri (m)- Site indexes
Cap1
2;]3 19.83 | 21.70 | 23.56 | 25.42 | 27.29 | 29.15 | 31.01 | 32.88 | 34.74 | 36.60 | 38,46
1 ]0.140]0.139 | 0.138 | 0.137 | 0.136 | 0.134 | 0.133 | 0.132 [ 0.131 [ 0.130 | 0.129
2 ]0.163 [ 0.161 | 0.159 | 0.158 | 0.156 | 0.155 | 0.153 | 0.151 | 0.150 | 0.148 | 0.146
3 ]0.185[0.183]0.181 | 0.179 | 0.177 | 0.175 | 0.173 | 0.171 | 0.169 | 0.167 | 0.164
4 [0.208 ] 0.206 | 0.203 [ 0.200 | 0.198 | 0.195 | 0.193 | 0.190 | 0.188 | 0.185 | 0.182
5 ]0.231[0.228 [ 0.225 [ 0.222 | 0.219 | 0.216 | 0.213 | 0.210 | 0.207 | 0.204 | 0.200
6 |0.254 [0.251 [ 0.247 | 0.244 | 0.240 | 0.236 | 0.233 | 0.229 | 0.226 | 0.222 | 0.219
7 ]0.278[0.274 [ 0.269 | 0.265 | 0.261 | 0.257 | 0.253 | 0.249 | 0.245 | 0.241 | 0.237
8 ]0.301[0.297 [ 0.292 | 0.287 | 0.283 | 0.278 | 0.273 | 0.269 | 0.264 | 0.259 | 0.255
9 ]0.325[0.320 [ 0.315 | 0.309 | 0.304 | 0.299 | 0.294 | 0.288 | 0.283 | 0.278 | 0.273
10 | 0.349 | 0.343 | 0.337 | 0.332 | 0.326 | 0.320 | 0.314 | 0.308 | 0.303 | 0.297 | 0.291
11 [0.373|0.367 | 0.360 | 0.354 | 0.348 | 0.341 ] 0.335 | 0.328 | 0.322 | 0.316 | 0.309
12 [0.398 | 0.391 | 0.383 | 0.376 | 0.369 | 0.362 [ 0.355 [ 0.348 [ 0.341 | 0.334 | 0.327
13 [ 0.422 | 0.414 | 0.407 | 0.399 | 0.391 | 0.384 | 0.376 | 0.369 | 0.361 | 0.353 | 0.346
14 [ 0.447 | 0.439 | 0.430 | 0.422 | 0.414 | 0.405 | 0.397 | 0.389 | 0.380 | 0.372 | 0.364
15 | 0.472 | 0.463 | 0.454 | 0.445 | 0.436 | 0.427 [ 0.418 | 0.409 | 0.400 | 0.391 | 0.382
16 | 0.497 | 0.487 | 0.478 | 0.468 | 0.458 | 0.449 | 0.439 | 0.429 | 0.420 | 0.410 | 0.400
17 | 0522|0512 | 0502 | 0.491 | 0.481 | 0.470 | 0.460 | 0.450 | 0.439 | 0.429 | 0.419
18 | 0548|0537 | 0526 | 0515 | 0.504 | 0.492 [ 0.481 [ 0.470 [ 0.459 | 0.448 | 0.437
19 [ 0573|0562 | 0.550 | 0.538 | 0.526 | 0.514 | 0.503 | 0.491 | 0.479 | 0.467 | 0.455
20 | 0599 | 0.587 | 0.574 | 0.562 | 0.549 | 0537 | 0.524 | 0.512 | 0.499 | 0.486 | 0.474
21 | 0.626 | 0.612 | 0.599 | 0.586 | 0.572 | 0.559 | 0.546 | 0.532 | 0.519 | 0.506 | 0.492
22 | 0652 |0.638 | 0.624 | 0.610 | 0.595 | 0.581 | 0.567 | 0.553 | 0.539 | 0.525 | 0.511
23 | 0.678 | 0.663 | 0.649 | 0.634 | 0.619 | 0.604 | 0.589 | 0.574 | 0.559 | 0.544 | 0.529
24 |0.705 | 0.689 | 0.674 | 0.658 | 0.642 | 0.626 | 0.611 | 0.595 | 0.579 | 0.564 | 0.548
25 |0.732]0.715 | 0.699 | 0.682 | 0.666 | 0.649 | 0.633 | 0.616 | 0.599 | 0.583 | 0.566
26 |0.759 | 0.742 | 0.724 | 0.707 | 0.689 | 0.672 | 0.655 | 0.637 | 0.620 | 0.602 | 0.585
27 |0.786 | 0.768 | 0.750 | 0.731 | 0.713 | 0.695 | 0.677 | 0.658 | 0.640 | 0.622 | 0.603
28 | 0.814 | 0.795 | 0.775 | 0.756 | 0.737 | 0.718 | 0.699 | 0.680 | 0.660 | 0.641 | 0.622
29 |0.841]0.821]0.8010.781 | 0.761 | 0.741 | 0.721 | 0.701 | 0.681 | 0.661 | 0.641
30 | 0.869 | 0.848 | 0.827 | 0.806 | 0.785 | 0.764 | 0.743 | 0.722 | 0.701 [ 0.680 | 0.659
31 |0.897 |0.875]0.853 | 0.832 | 0.810 | 0.788 | 0.766 [ 0.744 [ 0.722 [ 0.700 | 0.678
32 |0.926 | 0.903 | 0.880 | 0.857 | 0.834 | 0.811 | 0.788 | 0.765 | 0.743 | 0.720 | 0.697
33 | 0.954]0.930 | 0.906 | 0.882 | 0.859 | 0.835 | 0.811 | 0.787 | 0.763 | 0.739 | 0.716




80

Eyylip Atict

Ek Tablo 1’in devami-Continue of the appendix Table 1

Gogis Bonitet endeksleri (m)- Site indexes
Cap1
g;: 19.83 | 21.70 | 23.56 | 25.42 | 27.29 | 29.15 | 31.01 | 32.88 | 34.74 | 36.60 | 38,46
34 |0.983|0.958 | 0.933 | 0.908 | 0.883 | 0.858 | 0.834 | 0.809 | 0.784 | 0.759 | 0.734
35 1.012 | 0.986 | 0.960 | 0.934 | 0.908 | 0.882 | 0.856 | 0.831 | 0.805 | 0.779 | 0.753
36 | 1.041]1.014 | 0.987 | 0.960 | 0.933 | 0.906 | 0.879 | 0.852 | 0.826 | 0.799 | 0.772
37 1.070 | 1.042 | 1.014 | 0.986 | 0.958 | 0.930 | 0.902 | 0.874 | 0.847 | 0.819 | 0.791
38 | 1.099|1.070 | 1.041 | 1.012 | 0.983 | 0.954 | 0.925 | 0.896 | 0.868 | 0.839 | 0.810
39 1.129 | 1.099 | 1.069 | 1.039 | 1.009 | 0.979 | 0.949 | 0.919 | 0.889 | 0.859 | 0.828
40 |1.159|1.128 | 1.096 | 1.065 | 1.034 | 1.003 | 0.972 | 0.941 | 0.910 | 0.879 | 0.847
41 ]1.189 | 1.156 | 1.124 | 1.092 | 1.060 | 1.027 | 0.995 | 0.963 | 0.931 | 0.899 | 0.866
42 1.219|1.185 | 1.152 | 1.119 | 1.085 | 1.052 | 1.019 | 0.985 | 0.952 | 0.919 | 0.885
43 1.249 | 1.215|1.180 | 1.146 | 1.111 | 1.077 | 1.042 | 1.008 | 0.973 | 0.939 | 0.904
44 11.280 | 1.244 | 1.209 | 1.173 | 1.137 | 1.102 | 1.066 | 1.030 | 0.995 | 0.959 | 0.923
45 |1.311|1.274|1.237 | 1.200 | 1.163 | 1.126 | 1.090 | 1.053 | 1.016 | 0.979 | 0.942
46 1.342 | 1.304 | 1.266 | 1.228 | 1.190 | 1.152 | 1.114 | 1.075 | 1.037 | 0.999 | 0.961
47 1.373 | 1.334 | 1.294 | 1.255 | 1.216 | 1.177 | 1.137 | 1.098 | 1.059 | 1.020 | 0.981
48 1404 | 1.364 | 1.323 | 1.283 | 1.242 | 1.202 | 1.161 | 1.121 | 1.081 | 1.040 | 1.000
49 1436 |1.394|1.352 | 1.311 | 1.269 | 1.227 | 1.186 | 1.144 | 1.102 | 1.061 | 1.019
50 1.467 | 1.424 | 1.382 | 1.339 | 1.296 | 1.253 | 1.210 | 1.167 | 1.124 | 1.081 | 1.038
51 1499 | 1.455|1.411 | 1.367 | 1.323 | 1.278 | 1.234 | 1.190 | 1.146 | 1.101 | 1.057
52 1532 |1.486 | 1.440 | 1.395 | 1.349 | 1.304 | 1.258 | 1.213 | 1.167 | 1.122 | 1.076
53 1564 | 1.517 | 1.470 | 1.423 | 1.377 | 1.330 | 1.283 | 1.236 | 1.189 | 1.143 | 1.096
54 1.596 | 1.548 | 1.500 | 1.452 | 1.404 | 1.356 | 1.308 | 1.259 | 1.211 | 1.163 | 1.115
55 1629 | 1.580 | 1.530 | 1.481 | 1.431 | 1.382 | 1.332 | 1.283 | 1.233 | 1.184 | 1.134
56 1.662 | 1.611 | 1.560 | 1.510 | 1.459 | 1.408 | 1.357 | 1.306 | 1.255 | 1.204 | 1.154
57 1695 |1.643|1.591 | 1.538 |1.486 | 1.434 | 1.382 | 1.330 | 1.277 | 1.225 | 1.173
58 1.728 | 1.675| 1.621 | 1.568 | 1.514 | 1.460 | 1.407 | 1.353 | 1.300 | 1.246 | 1.192
59 1.762 | 1.707 | 1.652 | 1.597 | 1.542 | 1.487 | 1.432 | 1.377 | 1.322 | 1.267 | 1.212
60 1.796 | 1.739 | 1.683 | 1.626 | 1.570 | 1.513 | 1.457 | 1.401 | 1.344 | 1.288 | 1.231
61 1.830 | 1.772 | 1.714 | 1.656 | 1.598 | 1.540 | 1.482 | 1.424 | 1.366 | 1.309 | 1.251
62 1.864 | 1.804 | 1.745 | 1.686 | 1.626 | 1.567 | 1.508 | 1.448 | 1.389 | 1.329 | 1.270
63 1.898 | 1.837 | 1.776 | 1.715 | 1.655 | 1.594 | 1.533 | 1.472 | 1.411 | 1.350 | 1.290
64 1.93211.870 | 1.808 | 1.745 | 1.683 | 1.621 | 1.558 | 1.496 | 1.434 | 1.371 | 1.309
65 1967|1903 | 1.839 | 1.776 | 1.712 | 1.648 | 1.584 | 1.520 | 1.456 | 1.393 | 1.329
66 2.002 11937 |1.871|1.806 | 1.740 | 1.675 | 1.610 | 1.544 | 1.479 | 1.414 | 1.348
67 2.037 11970 | 1.903 | 1.836 | 1.769 | 1.702 | 1.636 | 1.569 | 1.502 | 1.435 | 1.368
68 |2.072|2.004|1.935|1.867 | 1.798 | 1.730 | 1.661 | 1.593 | 1.524 | 1.456 | 1.388
69 2.108 | 2.038 | 1.968 | 1.898 | 1.828 | 1.757 | 1.687 | 1.617 | 1.547 | 1.477 | 1.407
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Ek Tablo 1’in devami-Continue of the appendix Table 1
Gogiis Bonitet endeksleri (m)- Site indexes
Cap1
(cj:?na 19.83 | 21.70 | 23.56 | 25.42 | 27.29 | 29.15 | 31.01 | 32.88 | 34.74 | 36.60 | 38,46
70 2.143 | 2.072 | 2.000 | 1.928 | 1.857 | 1.785 | 1.713 | 1.642 | 1.570 | 1.499 | 1.427
71 2.179 | 2.106 | 2.033 | 1.959 | 1.886 | 1.813 | 1.740 | 1.666 | 1.593 | 1.520 | 1.447
72 2215 | 2.140 | 2.065 | 1.991 [ 1.916 | 1.841 | 1.766 | 1.691 | 1.616 | 1.541 | 1.466
73 | 2251 |2175|2.098 | 2022|1945 |1.869 | 1.792 | 1.716 | 1.639 | 1.563 | 1.486
74 2.288 | 2.210 | 2.132 | 2.053 | 1.975 | 1.897 | 1.819 | 1.741 | 1.662 | 1.584 | 1.506
75 | 2.325|2.245|2.165| 2.085 | 2.005 | 1.925 | 1.845 | 1.765 | 1.685 | 1.606 | 1.526
76 2.361 | 2.280 | 2.198 | 2.117 | 2.035 | 1.953 | 1.872 | 1.790 | 1.709 | 1.627 | 1.546
77 | 2.398 | 2.315 | 2.232 | 2.148 | 2.065 | 1.982 | 1.899 | 1.815 | 1.732 | 1.649 | 1.565
78 2.436 | 2.351 | 2.266 | 2.180 | 2.095 | 2.010 | 1.925 | 1.840 | 1.755 | 1.670 | 1.585
79 | 2473|2386 |2.299 | 2.213 | 2.126 | 2.039 | 1.952 | 1.866 | 1.779 | 1.692 | 1.605
80 2511 | 2422 | 2.333 | 2.245 | 2.156 | 2.068 | 1.979 | 1.891 | 1.802 | 1.714 | 1.625
81 | 2.548 | 2.458 | 2.368 | 2.277 | 2.187 | 2.097 | 2.006 | 1.916 | 1.826 | 1.735 | 1.645
82 2.586 | 2.494 | 2.402 | 2.310 | 2.218 | 2.126 | 2.034 | 1.941 | 1.849 | 1.757 | 1.665
83 | 2.624 | 2,531 | 2.437 | 2.343 | 2.249 | 2.155 | 2.061 | 1.967 | 1.873 | 1.779 | 1.685
84 2.663 | 2.567 | 2.471 | 2.376 | 2.280 | 2.184 | 2.088 | 1.993 | 1.897 | 1.801 | 1.705
85 2.701 | 2.604 | 2.506 | 2.409 | 2.311 | 2.213 | 2.116 | 2.018 | 1.921 | 1.823 | 1.725
86 2740 | 2.641 | 2541 | 2.442 | 2.342 | 2.243 | 2.143 | 2.044 | 1.944 | 1.845 | 1.745
87 2.779 | 2.678 | 2.576 | 2.475 | 2.374 | 2.272 | 2.171 | 2.070 | 1.968 | 1.867 | 1.765
88 2.818 | 2.715 | 2.612 | 2.508 | 2.405 | 2.302 | 2.199 | 2.095 | 1.992 | 1.889 | 1.786
89 2.858 | 2.752 | 2.647 | 2.542 | 2.437 | 2.332 | 2.227 | 2.121 | 2.016 | 1.911 | 1.806
90 2.897 | 2.790 | 2.683 | 2.576 | 2.469 | 2.362 | 2.254 | 2.147 | 2.040 | 1.933 | 1.826
91 2.937 | 2.828 | 2.719 | 2.610 | 2.501 | 2.392 | 2.283 | 2.173 | 2.064 | 1.955 | 1.846
92 2.977 | 2.866 | 2.755 | 2.644 | 2.533 | 2.422 | 2.311 | 2.200 | 2.089 | 1.978 | 1.866
93 3.017 | 2.904 | 2.791 | 2.678 | 2.565 | 2.452 | 2.339 | 2.226 | 2.113 | 2.000 | 1.887
94 3.057 | 2.942 | 2.827 | 2.712 | 2.597 | 2.482 | 2.367 | 2.252 | 2.137 | 2.022 | 1.907
95 3.098 | 2.981 | 2.864 | 2.747 | 2.630 | 2.513 | 2.396 | 2.279 | 2.161 | 2.044 | 1.927
96 3.138 | 3.019 | 2.900 | 2.781 | 2.662 | 2.543 | 2.424 | 2.305 | 2.186 | 2.067 | 1.948
97 3.179 | 3.058 | 2.937 | 2.816 | 2.695 | 2.574 | 2.453 | 2.332 | 2.210 | 2.089 | 1.968
98 3.220 | 3.097 | 2.974 | 2.851 | 2.728 | 2.604 | 2.481 | 2.358 | 2.235 | 2.112 | 1.989
99 3.262 | 3.136 | 3.011 | 2.886 | 2.761 | 2.635 | 2.510 | 2.385 | 2.260 | 2.134 | 2.009
100 | 3.303 | 3.176 | 3.048 | 2.921 | 2.794 | 2.666 | 2.539 | 2.412 | 2.284 | 2.157 | 2.029
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Ek Tablo 2. Goglis c¢apt ve bonitet derecelerine gore dogu kaymi kabuk
katsayilar
Appendix Table 2. Bark coefficents in terms of d;; and site quality degree for beech
trees

Gogiis Bonitet endeksleri (m)- Site indexes

Cap1

diz | 19.83 | 21.70 | 23.56 | 25.42 | 27.29 | 29.15 | 31.01 | 32.88 | 34.74 | 36.60 | 38,46
cm

1 ]10.234|10.229|10.223|10.218|10.212|10.207|10.201 | 10.196 | 10.190 | 10.185 | 10.180
2 10.236 | 10.230 | 10.225|10.219| 10.213 | 10.208 | 10.202 | 10.197| 10.191 | 10.186 | 10.180
3 10.238|10.232|10.226 | 10.220| 10.215 | 10.209 | 10.203 | 10.198 | 10.192 | 10.186 | 10.180
4 10.23910.233|10.228 | 10.222| 10.216 | 10.210 | 10.204 | 10.198 | 10.193 | 10.187 | 10.181
5 110.241|10.235|10.229|10.223 |10.217|10.211|10.205|10.199| 10.193 | 10.187 | 10.181
6 |10.243|10.237|10.231|10.225|10.218|10.212|10.206 | 10.200| 10.194 | 10.188 | 10.182
7 110.245)|10.238|10.232|10.226 | 10.220 | 10.213| 10.207 | 10.201 | 10.195 | 10.189 | 10.182
8 ]10.246|10.240|10.234|10.227 | 10.221|10.215| 10.208 | 10.202 | 10.195 | 10.189 | 10.183
9 10.248|10.242|10.235|10.229| 10.222 | 10.216 | 10.209 | 10.203 | 10.196 | 10.190 | 10.183
10 |10.250|10.243|10.237|10.230|10.223|10.217|10.210|10.203 | 10.197|10.190| 10.184
11 ]10.252|10.245]10.238|10.231|10.225|10.218|10.211|10.204 | 10.198 | 10.191| 10.184
12 ]10.254|10.247]10.240 | 10.233 | 10.226 | 10.219| 10.212 | 10.205 | 10.198 | 10.191 | 10.185
13 |10.255(10.248|10.241|10.234|10.227|10.220 | 10.213| 10.206 | 10.199 | 10.192 | 10.185
14 110.257(10.250|10.243|10.236 | 10.228 | 10.221 | 10.214 | 10.207 | 10.200 | 10.193 | 10.186
15 ]10.259|10.252|10.244|10.237 | 10.230|10.222|10.215|10.208 | 10.200 | 10.193| 10.186
16 [10.261|10.253|10.246|10.238|10.231|10.223|10.216 | 10.209 | 10.201 | 10.194 | 10.186
17 ]10.263|10.255|10.247|10.240|10.232|10.225|10.217 | 10.209 | 10.202 | 10.194 | 10.187
18 ]10.264|10.257|10.249|10.241|10.233|10.226|10.218|10.210 | 10.203 | 10.195| 10.187
19 ]10.266|10.258|10.250 | 10.242 | 10.235|10.227|10.219|10.211 | 10.203 | 10.196 | 10.188
20 |10.268|10.260 | 10.252 | 10.244 | 10.236 | 10.228 | 10.220 | 10.212 | 10.204 | 10.196 | 10.188
21 |10.270|10.262|10.253|10.245|10.237 | 10.229|10.221 | 10.213| 10.205| 10.197 | 10.189
22 |10.271|10.263|10.255|10.247|10.238 | 10.230 | 10.222 | 10.214 | 10.206 | 10.197 | 10.189
23 |10.273]10.265|10.256 | 10.248 | 10.240 | 10.231 | 10.223 | 10.215| 10.206 | 10.198 | 10.190
24 110.275]10.266 | 10.258 | 10.249 | 10.241 | 10.232 | 10.224 | 10.215| 10.207 | 10.199 | 10.190
25 |10.277|10.268|10.259 |10.251|10.242|10.233|10.225|10.216 | 10.208 | 10.199 | 10.191
26 |10.279|10.270|10.261|10.252|10.243|10.235|10.226 | 10.217| 10.208 | 10.200 | 10.191
27 110.280|10.271|10.262 | 10.254 | 10.245|10.236 | 10.227 | 10.218 | 10.209 | 10.200 | 10.191
28 110.282|10.273|10.264 | 10.255|10.246 | 10.237 | 10.228 | 10.219| 10.210| 10.201 | 10.192
29 |10.284|10.275|10.266 | 10.256 | 10.247 | 10.238 | 10.229 | 10.220| 10.211 | 10.201 | 10.192
30 |10.286(10.276|10.267|10.258 | 10.248 | 10.239|10.230| 10.221 | 10.211 | 10.202 | 10.193
31 |10.288(10.278|10.269|10.259|10.250 | 10.240|10.231|10.221 | 10.212 | 10.203 | 10.193
32 |10.289(10.280|10.270|10.260 | 10.251 | 10.241|10.232| 10.222 | 10.213 | 10.203 | 10.194
33 |10.291(10.281|10.272|10.262 | 10.252 | 10.242|10.233|10.223|10.213|10.204 | 10.194
34 |10.293(10.283|10.273|10.263|10.253|10.244|10.234|10.224|10.214 {10.204 | 10.195
35 10.295(10.285(10.275|10.265 | 10.255 | 10.245|10.235| 10.225|10.215 | 10.205 | 10.195
36 |10.297(10.286|10.276|10.266 | 10.256 | 10.246 | 10.236 | 10.226 | 10.216 | 10.206 | 10.196
37 |10.298(10.288|10.278|10.267 | 10.257 | 10.247 | 10.237| 10.227 | 10.216 | 10.206 | 10.196
38 |10.300(10.290|10.279|10.269 | 10.258 | 10.248 | 10.238 | 10.227 | 10.217 | 10.207 | 10.197
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Ek Tablo 2’nin devami-Continue of the appendix Table 2
Gogiis Bonitet endeksleri (m)- Site indexes
Capi
g:n3 19.83 | 21.70 | 23.56 | 25.42 | 27.29 | 29.15 | 31.01 | 32.88 | 34.74 | 36.60 | 38,46
39 |10.302 (10.291|10.281|10.270 | 10.260 | 10.249 | 10.239 | 10.228 | 10.218 | 10.207 | 10.197
40 [10.304|10.29310.282 |10.272 {10.261 | 10.250 | 10.240 | 10.229 | 10.219 | 10.208 | 10.197
41 |10.306 |10.295|10.284 |10.273 | 10.262 | 10.251 | 10.241 | 10.230 | 10.219 | 10.209 | 10.198
42 |10.307 |10.296 | 10.285 |10.274 | 10.263 | 10.253 | 10.242 | 10.231 | 10.220 | 10.209 | 10.198
43 110.309 [ 10.298 | 10.287 | 10.276 | 10.265 | 10.254 | 10.243 | 10.232 | 10.221 | 10.210 | 10.199
44 110.311|10.300 | 10.288 | 10.277 | 10.266 | 10.255 | 10.244 | 10.233 | 10.221 | 10.210 | 10.199
45 ]10.313|10.301 [10.290 {10.279 | 10.267 | 10.256 | 10.245 | 10.233 | 10.222 | 10.211 | 10.200
46 |10.315|10.303 [10.291 {10.280 | 10.268 | 10.257 | 10.246 | 10.234 | 10.223 | 10.211 | 10.200
47 |10.316 {10.305|10.293 |10.281 | 10.270 | 10.258 | 10.247 | 10.235 | 10.224 | 10.212 | 10.201
48 |10.318 |10.306 |10.295 |10.283 [ 10.271 | 10.259 | 10.248 | 10.236 | 10.224 | 10.213 | 10.201
49 |10.320|10.308 |10.296 |10.284 | 10.272 | 10.260 | 10.249 | 10.237 | 10.225 | 10.213 | 10.202
50 |10.322(10.310|10.298 |10.286 | 10.274 | 10.262 | 10.250 | 10.238 | 10.226 | 10.214 | 10.202
51 ]10.324|10.311|10.299 | 10.287 | 10.275 | 10.263 | 10.251 | 10.239 | 10.226 | 10.214 | 10.202
52 110.325|10.313|10.301 | 10.288 | 10.276 | 10.264 | 10.252 | 10.239 | 10.227 | 10.215 | 10.203
53 ]10.327|10.315|10.302 | 10.290 | 10.277 | 10.265 | 10.253 | 10.240 | 10.228 | 10.216 | 10.203
54 110.329|10.316 | 10.304 | 10.291 | 10.279 | 10.266 | 10.254 | 10.241 | 10.229 | 10.216 | 10.204
55 [10.331(10.318 {10.305 [ 10.293 {10.280 | 10.267 | 10.255 | 10.242 | 10.229 | 10.217 | 10.204
56 |10.333(10.320 {10.307 {10.294 | 10.281 | 10.268 | 10.256 | 10.243 | 10.230 | 10.217 | 10.205
57 110.334 {10.321 {10.308 [10.295 | 10.282 | 10.269 | 10.257 | 10.244 | 10.231 | 10.218 | 10.205
58 ]10.336|10.323|10.310 | 10.297 | 10.284 {10.271 | 10.258 | 10.245 | 10.232 | 10.219 | 10.206
59 ]10.338|10.325|10.311 | 10.298 | 10.285 [ 10.272 | 10.259 | 10.245 | 10.232 | 10.219 | 10.206
60 |10.340|10.326 |10.313 |10.300 |10.286 | 10.273 | 10.259 | 10.246 | 10.233 | 10.220 | 10.207
61 |10.342|10.328 |10.314 |10.301 |10.287 {10.274 | 10.260 | 10.247 | 10.234 | 10.220 | 10.207
62 |10.344 (10.330 (10.316 {10.302 | 10.289 | 10.275 | 10.261 | 10.248 | 10.234 | 10.221 | 10.208
63 |10.345(10.331(10.318 {10.304 {10.290 | 10.276 | 10.262 | 10.249 | 10.235 | 10.222 | 10.208
64 |10.347(10.333 (10.319 [10.305 |[10.291 | 10.277 | 10.263 | 10.250 | 10.236 | 10.222 | 10.208
65 [10.349 (10.335(10.321 {10.307 {10.292 | 10.278 | 10.264 | 10.251 | 10.237 | 10.223 | 10.209
66 |10.351|10.336|10.322 |10.308 | 10.294 | 10.280 | 10.265 | 10.251 | 10.237 | 10.223 | 10.209
67 |10.353|10.338|10.324 | 10.309 | 10.295 | 10.281 | 10.266 | 10.252 | 10.238 | 10.224 | 10.210
68 |10.354|10.340|10.325|10.311 |10.296 |10.282 | 10.267 | 10.253 | 10.239 | 10.225 | 10.210
69 |10.356|10.341|10.327 | 10.312 | 10.298 | 10.283 | 10.268 | 10.254 | 10.240 | 10.225 | 10.211
70 |10.358 {10.343 {10.328 {10.314 [ 10.299 | 10.284 | 10.269 | 10.255 | 10.240 | 10.226 | 10.211
71 |10.360 {10.345 (10.330 |{10.315 [ 10.300 | 10.285 | 10.270 | 10.256 | 10.241 | 10.226 | 10.212
72 |10.362 (10.347 {10.331 {10.316 {10.301 | 10.286 | 10.271 | 10.257 | 10.242 | 10.227 | 10.212
73 |10.363 10.348 {10.333 {10.318 [ 10.303 | 10.287 | 10.272 | 10.257 | 10.242 | 10.227 | 10.213
74 110.365 |10.350 | 10.335|10.319 | 10.304 | 10.289 | 10.273 | 10.258 | 10.243 | 10.228 | 10.213
75 |10.367 [10.352 |10.336 | 10.321 | 10.305 | 10.290 | 10.274 | 10.259 | 10.244 | 10.229 | 10.214
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Eyylip Atict

Ek Tablo 2’nin devami-Continue of the appendix Table 2

Gogiis Bonitet endeksleri (m)- Site indexes

Cap1

ﬂiﬁ 19.83 | 21.70 | 23.56 | 25.42 | 27.29 | 29.15 | 31.01 | 32.88 | 34.74 | 36.60 | 38,46
76 |10.369|10.353|10.338|10.322|10.306 | 10.291|10.275|10.260 | 10.245 | 10.229 | 10.214
77 110.371|10.355|10.339|10.323|10.308 | 10.292 | 10.276 | 10.261 | 10.245 | 10.230 | 10.214
78 |10.373|10.357|10.341|10.325|10.309 | 10.293|10.277 | 10.262 | 10.246 | 10.230 | 10.215
79 110.374|10.358|10.342|10.326|10.310 | 10.294 | 10.278 | 10.263 | 10.247 | 10.231 | 10.215
80 |10.376|10.360|10.344|10.328 | 10.311|10.295|10.279 | 10.263 | 10.247 | 10.232 | 10.216
81 |10.378(10.362|10.345|10.329|10.313|10.297|10.280| 10.264 | 10.248 | 10.232 | 10.216
82 ]10.380|10.363|10.347|10.330|10.314|10.298|10.281 | 10.265| 10.249 | 10.233 | 10.217
83 10.382|10.365|10.348|10.332|10.315|10.299 | 10.282 | 10.266 | 10.250 | 10.233 | 10.217
84 ]10.384|10.367|10.350|10.333|10.317|10.300| 10.283 | 10.267 | 10.250 | 10.234 | 10.218
85 |10.385|10.368|10.352|10.335|10.318 | 10.301 | 10.284 | 10.268 | 10.251 | 10.235 | 10.218
86 |10.387|10.370|10.353|10.336 | 10.319|10.302 | 10.285 | 10.269 | 10.252 | 10.235 | 10.219
87 ]10.389|10.372|10.355|10.337|10.320|10.303| 10.286 | 10.269 | 10.253 | 10.236 | 10.219
88 10.391|10.373|10.356|10.339|10.322 | 10.304 | 10.287 | 10.270| 10.253 | 10.236 | 10.219
89 ]10.393|10.375|10.358|10.340 | 10.323|10.306| 10.288 | 10.271| 10.254 | 10.237 | 10.220
90 |10.395|10.377|10.359|10.342|10.324 |10.307|10.289|10.272|10.255| 10.238 | 10.220
91 |10.396(10.379|10.361|10.343|10.325|10.308 | 10.290| 10.273 | 10.255 | 10.238 | 10.221
92 |10.398|10.380|10.362 | 10.345|10.327 | 10.309|10.291 | 10.274 | 10.256 | 10.239 | 10.221
93 |10.400|10.382|10.364|10.346|10.328 | 10.310|10.292 | 10.275| 10.257 | 10.239 | 10.222
94 110.402|10.384|10.365|10.347|10.329|10.311|10.293|10.275|10.258 | 10.240 | 10.222
95 |10.404|10.385|10.367|10.349|10.331|10.312|10.294 | 10.276 | 10.258 | 10.241 | 10.223
96 |10.406|10.387|10.369|10.350|10.332|10.314|10.295|10.277|10.259|10.241 | 10.223
97 |10.407|10.389|10.370|10.352|10.333 | 10.315|10.296 | 10.278 | 10.260 | 10.242 | 10.224
98 |10.409|10.390|10.372|10.353|10.334|10.316|10.297 | 10.279|10.261 | 10.242 | 10.224
99 ]10.411|10.392|10.373|10.354|10.336|10.317|10.298 | 10.280| 10.261 | 10.243 | 10.225
100 |10.413|10.394|10.375]10.356 | 10.337|10.318|10.299 | 10.281 | 10.262 | 10.244 | 10.225




