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ABSTRACT KEYWORDS
Fertility variation, measured as “sibling coefficient”, based on number of Coancestry;
two and three year cones were investigated in a plantation population Cone;
(PP), and a natural population (NP) of Brutian pine (Pinus brutia Ten.) Effective number;
sampled from western part of Turkey. The cone production was also Population;
correlated by tree height, tree age, and diameter at breast height. The Status number.

averages of two and three year coneswere 21 and 42 in PP, whilethey were
13 and 36 in NP population, respectively. Fertility variationswere 2.04 and
1.98 for two and three year conesin PPand 1.81 and 1.62 in NP, respectively.
Coefficients of variations among trees in cone productions were 1.02 and
0.98 for two and three year conesin PP, and 0.90 and 0.79 in NP. The
effective number of parents estimated based on thefertility were 24.6 (49.1
% of census number) for two year cones, and 25.2 (50.3 % of census
number) for threeyear conesin PP. They were 27.6 (55.1 %) and 30.9 (61.8
%) in NP. Diameter at breast height had positive and significant (p<0.05)
effective on cone production, while effects of tree height and age were not
significant (p=0.05) on that. Results of the study were discussed for
silvicultural practices of the species.
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INTRODUCTION

Brutian pine or also called as Turkish red pine
(Pinusbrutia Ten.) isclassified asoneof the economi-
cally important tree speciesfor Turkishforestry inthe
“National Tree Breeding and Seed Production
Programme” because of thelargest distribution area
among forest tree speciesin Turkey, and occupies about
3.7millionhaof thetota 13.8 million haof highforest
areain Turkey!?. It occursfrom sealevel upto 1200
metersat thisared”. Themain natural range of the spe-
ciesislow and mid dtitude of Mediterranean countries

such asGreeks, Cyprus, Turkey, Georgia, Iran, Russia
and Ukraine. Of these countries Turkey hasthemain
part of the P. brutia stands. The speciesgrows up to
25-30 metersinnatura stands. It isthefastest growing
(15 m*/halyear inthe best forest soil) within main coni-
fer speciesby 50-60 yearsrotation agein Turkishfor-
estry. Itisknown that estimation of genetic parameters
haveimportant rolein quality and quantity of forest prod-
ucts such asshort rotation age, fast growing. Fertility
variation and itsrelated to effective number of parent
and relative effectivenumber of parent areone of the
basi c genetic parametersused widdly in plant genetics.
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Fertility variation, chegp and short-term studies, iswiddy
used inforestry and other biological sciences, for con-
servation, sdl ection and management of seed sources*
8, estimated by cone, flower, pollen, fruit and seed
yield"8, However, whiletherewere many studieson
Brutian pine, sudiesonfertility variationisvery limited.
Thepurpose of thisstudy isto evaluatefertility varia-
tionand effectivenumber of parent in aplantati on popu-
lation andinanatural population of the speciesandto
compare, and to provide geneticinformation to guide
the “National Tree Breeding and Seed Production
Programmefor Turkey”.

MATERIALSAND METHODS

Thenumbersof two (Con,) and three (Con,) years
cones (Figure 1) were assessed from 50 trees chosen
phenotypically inaplantation population (PP) and a
natura population (NP) at spring of 2013.

; \.;a‘.

Figurel: Twoand threeyear scones.

Height (H), tree age (A), and diameter at breast
height (DBH) werea so measured at the sampled trees.
ThePPat Denizli district islocated at latitude 69°29'
N, longitude41°07' E, and average el evation 1150 m,
while NP islocated at |atitude 68°53' N, longitude
41°14' E, and average elevation 950 m. Averages of
treeagewere40in PPand 75in NP.

Fertility variation

Fertility was defined astherel ative proportion of
fertileindividuas(i.e., contribution) to theentire popul a-
tion™?. Thefertility variation (‘¥ ) was estimated based
on cone production ag™:

N
¥ =N>c’
i=1

whereNisthe censusnumber, ¢ isthefertility for cone
production of theindividua i.

Effectivenumber of parent

The effective numbers of parent (N p(C)) was esti-
mated based on census number (N) and fertility varia-
tion of cone production (‘¥ ) for total gametic gene pool
gt

Ny, =N/,

The cone production was also correlated by tree
height, tree age, and diameter at breast height by
Pearson’s correlation.

RESULTSAND DISCUSSION

Coneproduction

Averagesof coneproduction varied between years
of cones within population and among popul ations
(TABLE 1).

TABLE 1: Average, coefficient of variation (CV),and range
in coneproductioninthepopulations.

PP NP
Con, Cons Con, Cons
Average 21 42 13 36
CcVv 1.02 0.98 0.90 0.79
Range 4-113 3-254 2-58 5-120

For instancethereweretwo timesdifferencesin
PP (21 & 42) and about threetimesdifferencesin NP
(13 & 36) between averagesof coneyears. Thediffer-
ences could be al so seen among treeswithin popul a
tion (Figure2).

Largedifferencesintheproduction of reproductive
characteristicswerereported in seed orchards, planta-
tionsand natural populationsof many forest tree spe-
cied2¥, It isknown that individual differencesfor
amount of reproductivecharacteristicscould begenetic,
environmental or yearg419,

Theseresults showedimportance of individua se-
lectioninstead of mass sdlection. Thedifferencescould
be al so balanced mix seeds, genetic or traditiona for-
est tending such asremoving of unproductivetrees.

Fertility variation and effectivenumber of parent

Fertility variation, effective number of parent and
relative effective number of parent weregiven for the
populationsin TABLE 2.
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Figure2: Individual coneproductionin PPandin NP.
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TABLE 2: Fertility variationfor two (y,,,) andthree(y,.,)
year scones, and effectivenumber of parent for two (Np(

CONZ))
and three(N o

CON3)) year scones, and relativeeffective number

of parent fqr two (Nr(CONz)) and three(Nr(CONs)) year sconesin
thepopulations.
Ycon2 Wcons Np(CON2) Np(CONS) Nr(CONZ)* Nr(CON3)
PP 204 1.98 24.6 25.2 49.1 50.3
NP 181 162 27.6 30.9 55.1 61.8

5 (N, )=N/(N o))

Fertility variationwashigher in PPthan NPfor two
coneyears. It wasthehighest in PPfor two year cones
(2.04), whileit waslowest in NPfor three year cones
(1.62) asshownin TABLE 3. It wasexpected closeto
1, whileit was acceptable based on aconsi derable sur-
vey that ¥ of amagnitude up to 3 could betypical in
natural populationg*®. Theeffectivenumber of parents
were 24.6 (49.1 % of census number) for two year
cones, and 25.2 (50.3 % of census number) for three
year conesin PP. They were 27.6 (55.1 %) and 30.9
(61.8%) in NP. Theresults showed importanceof l1o-
ca population for seed sourcesand year of seedyield.

Largedifferencesin fertility among treeswerere-
ported in natural populationg617,

—=> Reguler Paper

TABLE 3: Relationsbetween cone production and growth
characteristics.

H DBH A Cong
- Con, 0.202%% (§$35> 0.201%° (35?35)
Con; 0.230"° ( &%%5) 0.200"° -

" Con, 0.047"° (Sggﬁ 0.072%° (35?55)
Con; 0.041N ( 8;?85) 0.162N° -

NS, correlation was not significant.
Relationsamong characters

Diameter at breast height had positiveand signifi-
cant (p=<0.05) effective on cone production, while ef-
fectsof treeheight and agewerenot significant (p=0.05)
onthat (TABLE 3). Therewerealso positiveand sig-
nificant (p=<0.05) correlation between yearsin cone
production.

The correlations changed for the species, popula
tionsand characters. Positive correl ation between num-
ber of strobili and size of the graft werereported for
Pinus contortal’®, while low correlations were re-
ported between strobili production and treeheight in
Picea abied'” and in Pinus contortal®. It was re-
ported that age, € evation and crown closurewereim-
portant factorsin seed yield in Pinusbrutia®. These
resultsemphasi zed locd forest tending practicesuch as
pruning to harvest higher cone/seed productions.
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