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ABSTRACT KEYWORDS
The paper was carried out to contribute for silvicultural and genetic- Population;
breeding practices of Taurus fir (Abies cilicica Carr.) based on cone Breeding;
production, growth characteristics (height, diameter at breast height, crown Taurusfir;
diameter and age) and aso altitude. The data was collected 90 mother Coancestry;
trees sampled phenotypically, from three natural populations selected Cone.

attitudinally (1500 m>; 1500 m< - 1750 m>; 1750 m<) in Seydisehir district
in2012.

Average of number of cones was 6.7 while there were large differences
among popul ations and within population. However, cone production was
three times higher in low altitude than that of high atitude. The fertility
variation was the highest (1.471) inthe low population.

Effective number of parents (17) and relative effective number of parents
(68%) wasthe highest inthe high population. It was 41.5 (47.2%) in polled
population.

Age, diameter at breast height and crown diameter have positive and
significant (<0.05) effective on cone production, while tree height has no
effect (>0.05) on the production. Besides, there was negative correlation
between cone production and altitude (r=-0.350; <0.05). Results of the
study were discussed for forestry practice and genetic-breeding of the

species.  © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Turkish firs are important forest trees both taxa
richnessand distribution area. Taurusfir (Abiescilicica
Carr.) isoneof thesetaxaby purefir forestsof 213652
hectares account for 30% of theppureforestsof Turkish
fird3. However, the Taurusfir ispresent around 10%in
the gene conservation forest (69/680 ha) and seed stands
(385/3772 ha) of the Turkish firs. Beside, Turkey has
no any fir seed orchard yet!®. Inthiscase, estimation of

basi ¢ geneti c parametersand sdl ection/establishment of
seed sourceisgetting importanceinthespecies. Fertility
variation and itsrelated to effective number or parent
and relative effective number of parent areone of the
basi c genetic parametersused widdly in plant genetics.

Estimation of fertility variation, cheap and short-
term studies, is widely used in forestry and other
biological sciences, for conservation, selection and
management of seed sources*?. Itisexpected close
to zero for genetic-improvement studies, whileit is
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acceptable up to 3for theideal of natural populations
and up to 2 for artificial populations such as seed
orchardg?. Estimation of this parameter, cone, flower,
pollen, fruit and seed yield are used*”1%1 although
studieshavegenerally focused on flower production>
19, However, theissueof fertility variation hasnot been
studied in Turkish firs yet. This emphasizes clearly
originality of thestudy.

The purposesof thisstudy wereto estimatefertility
variation and effectivenumber of parent based on mature
cone production of threenatural populations, compare
the popul ationsfor the cone production and to estimate
the correl ations between cone production and growth
characteristicsto makecontribution in genetic-breeding
studies such as establishment and selection of seed
sources, and silvicultural treatmentsand future studies
in the Turkish firs such as establishment of seed
orchards.

MATERIALSAND METHODS

Sudied populationsand data collection

Natural distribution areas of Abies cilicica in
Seydisehir digtrict at the southern part of Turkey were
dividedintothreedytitudinal rangesaslow zone (1500
meters< ), middlezone (1500 m < dtitude< 1750 m)
and high zone (1750 m < altitude). The zones mean
that dtitudinal rangesin the present study. Numbers of
mature cone production were counted in three natural
populaionsand thirty treesrandomly chosenintheeach
population in September of 2012. Growth
characterigtics(height, diameter a breast height, crown
diameter and age) were also measured in the
populations. Geographic properties of the studied
populationsaregivenin TABLE 1.

TABLE 1: Location of studied populations.

Average

Altitudinal Population Latitude Longitude

ranges code (n) (e) alt(lrtnu)de
1500 > Low 38°06' 31°53 1384
1750 > x > : 01 qr o[y
1500 Middle 37°18 31°50 1576
>1750 High 37°1% 31°53 1772

Fertility variation

Fertility was defined astherel ative proportion of
fertile individuals (i.e., contribution) to the entire
population”. Cones, flowers, pollen, fruitsand seeds

—> Regular Peper

have been used to estimatefertility in plantg®*+21, The
fertility variation (‘') was estimated based on cone
productionas?!.

¥ = NzN:cl2
i=1

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

Effectivenumber of parent

The effective numbers of parent (N p(C)) was
estimated based on census number (N) and fertility
variation of coneproduction (‘¥ ) for total gametic gene
pool ag?,

N =N/¥,

P(c)

Thepopul ationswerecompared for coneproduction
by one-way anaysisof variance (ANOVA) by SPSS
statistical package®. Cone production was also
correlated by Pearson’s correlation.

RESULTSAND DISCUSSION

Coneproduction

Averages and ranges of conefor the populations
weregivenin TABLE 2. Amount of cone production
varied within population and among populations
(TABLE 2). Twoindividuasinlow populationshad no
coneswhileitwasfiveindividuasin middieand high
populations.

Average of coneproduction of low population (9.7)
wasabout threetimeshigher thanthat of high population

TABLE 2: Averageand rangesof conefor thepopulations.

Populations
Low Middle High
(28)* (25) (25 'oa
Average 9.7 7.0 3.4 6.7
Ranges 0-30 0-40 0-12 0-40

*. Number or cone producer individuals in parentheses.

(3.4) asseenin TABLE 2. The differences could be
a so seenwithinpopulation (Figure 1).

Significantly differences (p<0.05) among
populations for cone production was also found by
andysisof variance.

Largedifferencesinfertility anongindividua swere
reportedin clona seed orchards of Tectonagrandis?.
Theresultsof the present study wereincluded oneyear
data and a restricted area. Differences in gamete
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Figurel: Individual coneproductioninthepopulations.

contribution among clones could be genetic?®,
environmenta?, forest management'?, locationsand
years?l, Largedifferencesinthe production of femae
and male strobili anong cloneswerereported intwo
seed orchards of Pinusbrutial® andin aseed orchard
of Pinus brutia among clones and years®!. These
resultsshowed importanceof individua sdectioningtead
of masssdlection.

Fertility variation and effectivenumber of parent

Fertility variation, effectivenumber of parent and
relative effectivenumber of parent weregiven for the
populationsin TABLE 3.

Fertility variation of polled populationswas2.12, it
was varied between 1.47 in high population and 1.78
inmiddlepopulation (TABLE 3). Largedifferencesin
fertility among trees were reported in natural
populations>322, |t was concluded based on a
consderablesurvey that W of amagnitudeupto 3 could
betypical innatura populations!. Much lower vaues
observed in thisinvestigation suggest that the natural
A.cilicica populations have considerablelessfertility
variation than found in many other forest objects. The
resultswered so showed sdectionimportanceof local
population for seed sources.

Relationsamong characters

Correlations between cone production and the
growth characterswere presented in Table4. According
toresultsof correlation analysis, whiletherewasno
relation between cone production and tree height,
diameter at breast height, crown diameter and agehad
positive and significant (<0.05) effective on cone
production (TABLE 4).

Positive correl ation between number of strobili and
size of the graft were reported for Pinus contortal™!.
It wasfoundthat age, € evation and crown closurewere
important factorsin seedyiddin Pinusbrutia®l. Age

TABLE 3: Fertility variation (¥ ) and effective number of
parent (Np(c)) relative effective number of parent (Nr(c)) for
thepopulations.

Populations
Low Middle High
@8 (25 (25 'o@
(¥o) 1.66 1.78 1.47 212
(Np(o) 169 1405 17.0 415
(Ny(9)=N/(Np) 60.2 562 680 472

*. census number (N) in parentheses.

TABLE 4: Reationsbetween cone production and growth
characteristics.

Diameter

Tree Crown
) at breast Age )
height height diameter
Cone -0.066 0.418 0.416 0.273
production  (p>0.05) (p<0.05)  (p<0.05) (p<0.05)

wasa S0 positiveeffectiveon coneproductionin natural
popul ations of Pinussylvestrig®. Low correationwas
reported between strobili production andtreeheightin
Picea abies™ and in Pinus contortal®”. Differences
in age and environmental variation, mainly in soil
properties, may haveinfluenced the observed variation
infruiting and seed set within each populationin the
natural forestt*,

Theseresults emphasi zed that relations could be
change among speciesand popul ationswithin species.

CONCLUSIONS

The trees, were not cone producer, should be
removed from the popul ations because of improved
seed products especially in seed sources of the
Species.

Estimated fertility variation was acceptablelevel.
However it could be balanced by genetical or
traditional forest tending. Estimated fertility variation
was showed that seeds could be harvested genetically
in poor seed year.

Effective number of parent and rel ative effective
number of parent could have been higher by
slviculturd trestments.

Cone production could be balanced by
slviculturd treatments such as pruning, tending based
onresultsof correlation analysis.

Results of the study emphasized importance of
atitude in selection and establishment of seed
Sources.
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