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ABSTRACT KEYWORDS
The study was carried out to contribute for silvicultural and genetic- Breeding;
breeding practices of the species based on two and three year age cone Growth;
productions and growth characteristics (tree height, diameter at breast Genetics,
height, tree age) collected from fifty trees selected randomly from each Population;
three natural populationsin beginning of 2013. Relation;
Averages of two and three years cones were 18.1 and 43.6, respectively Reproductive.

whiletherewerelarge differences among popul ations and within population
based on analysis of variance (p<0.05).

The relations were changed for the populations and characteristics, while
diameter at breast height had positive and significant (p<0.05) effectiveon
cone productionin polled populations. Results of the study were discussed

for forestry practice and genetic-breeding of the species.
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INTRODUCTION

Brutian pine or also called as Turkish red pine
(Pinusbrutia Ten.) hasthelargest natural distribution
by 3.7 million ha. in Turkish forestry. The speciesis
asoclassfied asoneof theeconomicaly important tree
species for Turkish forestry in the “National Tree
Breeding and Seed Production Programme™® because
of the largest distribution area. It is known that
production of reproductive characters depend on the
size and morphology of the tree. Estimation of the
interaction between reproductiveand growth characters
isanimportant stagein breeding programsfor future
slvicultura treatments. Many studieswere conducted
on growth and reproductive characters; few have

considered the relation with growth characterg?4.
However, fertility dataon shrub and hermaphroditic
speciesarevery limited.

The purposes of this study were to evaluate
correlations among cone productions and growth
charactersin natura populationsof Brutian pine. The
results of the study are also discussed for future
siviculturd trestmentsinthespecies.

MATERIALSAND METHODS

The study was carried out in three natural
populationsof P. brutia. Geographic propertiesof the
studied populationsaregivenin TABLE 1. General
viewsof thepopulationswered so showedinFigure 1.
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TABLE 1: Location of sudied populations

lation latit longit Itit
popctéc?eo a(NL;de ol ?E)ude al ( n?)de Aspect
P1 68°44' 41°04' 850 East
P2 70°62' 41°44' 1000 North
P3 69°68' 41°20 1100 South

P} i

Y- =

7 Figurrel : Gener;i view of the populatlion;

Coneand growth datawere collected on fifty trees
randomly chosen randomly in each populaioninspring
of 2013. Thefollowing observationswere made:

== Regular Peper

Numbers of two years cones (CON.);

Numbers of threeyears cones (CON.,);
Threeheight (H, m.);

Diameter at breast height (DBH, cm.); and
Treeage(A).

Thefollowinglinear ANOVA modd wasused for
comparison of thepopulations:

Yij:,U"‘Pi"'eij

whereY; istheobservation fromthej"individua of the
i population, « isoverall mean, P, istherandom effect
of thei" population, and g israndom error.
Correlationsamong cone production and growth
characterswere cal cul ated by Pearson’s correlation.

RESULTSAND DISCUSSION

Coneproduction

Averages, standard deviation and ranges of cone
productionfor the populationsweregivenin TABLE 2.
Therewerelargedifferences among popul ations and
within population for cone production. Theproduction
difference was aso observed between cone ages.
Averages of cone productionwere 18.1in CON, and
43.6in CON... Coneproduction wasthelowestin P1,
whileitwasthehighestin P2 for both coneages(TABLE
2). Thedifferences showed importance of selection of
population for higher cone production.

Statistically significant differences (p>0.05) were
found among popul ations based on resultsanal ysis of
variance (TABLE 3).

Themost abundant five (10% of total individuals)
individuals produced 22.4% and 35.7%in P1, 6.7%

TABLE 2: Averages, sandar d deviation and rangesof cone
production inthepopulations

Populations
P1 P2 P3 General

CON;,
Average 309 6.8 292 18.1
standard deviation 19.2 6.3 32.3 16.5
Range 4-104 0-24 2-140 0-104

CON;3
Average 564 165 452 43.6
standard deviation 345 106 354 35.6
Range 9-205 1-48 0-188 0-205
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TABLE 3: Reaultsanalysisof variancefor cone productions

Sour ce of variaton Sum of squares Degrees of freedom M ean of squares F value P

CON;,

Between groups 14730.013 2 7365.007 42.074 .000

Within group 25732.180 147 175.049

Total 40462.193 149
CON;

Between groups 18694.453 2 9347.227 8.054 .000

Within group 170597.120 147 1160.525

Total 189291.573 149

and 33.5%in P2, and 11.8% and 41.1%in P3 of total
CON, and CON., respectively. The most abundant
fifteen (10% of tota individuas) individuasproduced
30% and 27.5% of totdl CON, and CON, productions
in polled populations, respectively (Figure 2). The
individual differences emphasized importance of
individud sdectioninstead of massselectionin higher
cone production of the species.
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Figure?2: Individual coneproductionin polled populations

The present study wascarried out by oneyear data.
It wasknownthat treesused their energy for growth or
reproductive charactersin some periods®. Therecould
bemany environmentd or geneticdly effectsinvariation

onamount of polen, strobili, coneand seed production’®
1]

TABLE 4: Aver agesof thegrowth character sfor thepopula-
tions

Populations
P1 P2 P3 Gend
H (m) 153 16.3 14.1 15.2
DBH (cm) 267 254 2438 25.6
A 57.8 77.5 92.5 75.9
Growth characters

Averagesof studied growth charactersweregiven
iInTABLE 4 for the popul ations. The popul ationswere
a so compared for the growth charactersby analysis of
variance(TABLEDY).

There were statistically significant differences
(p<0.05) werefound among populationsfor thetree
height and tree age, whileit wasoppositefor diameter
at breast height (TABLE 5).

Relationsamong characters

Therelationsamong cone production and growth
characters showed differences for the populations
(TABLE®).

TABLE 5: Resultsanalysisof variancefor growth char acters.

Characters Sourceof variaton  Sum of squares  Degreesof freedom  Mean of squares F value P
H Between groups 121.853 2 60.927 18.155 .000
Within group 493.320 147 3.356
Total 615.173 149
DBH Between groups 95.093 2 47.547 2706  .070
Within group 2582.480 147 17.568
Total 2677.573 149
A Between groups 30253.213 2 15126.607 516.521 .000
Within group 4304.980 147 29.286
Total 34558.193 149
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TABLE 6: Relationsbetween cone production and growth
characteristics

) Growth char acters
Populations Cone

H DBH A
PL CON2  -0.080NS 0224NS  0.071(p=0.05)
CON3  0039NS  0.303(p=0.05) 0.115(p<0.05)
P2 CON2 0.387(p<0.05) 0.540(p<0.05)  0.003 NS
CON3 0.375(p<0.05) 0.589(p<0.05)  0.086 NS
P3 CON2  -0.182NS 0.013 NS -0.020 NS
CON3  -0.205NS 0.157 NS 0.024 NS
Polled CON2 -0106NS  0.260(p<0.05) -0.357(p<0.05)
CON3  -0013NS  0.367(p<0.05) -0.113(p=0.05)

Diameter a breast height had positiveand significant
(p<0.05) effectiveon cone production, whileeffectsof
ageweresignificant (p>0.05) and negativein polled
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populations (TABLE 6). Relations between cone
production and diameter at breast height were showed
inFigure 3. The positive effect of diameter at breast
height on cone production was also reported in Pinus
svestrig®d and in P. brutial*®.

Age of tree had negative and significant (p>0.05)
effects on cone production (TABLE 6). Significant
effect of age on reproductive characters were also
reported in different forest tree specieg8101417% while
negative rel ationswere reported between reproductive
and growth characters in different forest tree
species®,

Resultsof the present study showed that importance
of growth charactersin coneproductionand sivicultura
treatments such as sel ection and establishment of seed
collectionaress.
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Figure3: Reationsbetween coneproduction and diameter at breast height
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