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ABSTRACT

Seedling height, root collar diameter, increments and survival were
assessed in two-year-old seedlings in a progeny test of 22 Manna ash
(Fraxinus ornus L.) families called as genotype in the paper. Variation,
including narrow-sense heritability, and correlations among characters
were estimated. While there were large differences within genotype and
among genotypes for the characters; averages of the height and diameter
were21.7 cm, 6.30 mm; 73.2cmand 15.0 mminfirst and second year of field
performance, respectively. Survivalsweresimilar inend of first and second
growing years (93% and 90%).

The coefficient of variations of the height, diameter and their increments
within clone was higher than among clones. Estimated heritability was
lower than 0.2 for the characters. Significant correlations (p < 0.05) between
studied seed characters were found. Results of the study were discussed

KEYWORDS

Fraxinus ornus;
Survival,;
Heritability;
Seedling;
Afforestation.

for new plantations and breeding of the species.
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INTRODUCTION

The Mannaash (Fraxinusornus) hasthemost lim-
ited distribution of three Turkish ash species(Fraxinus
excelsior, F.ornusand F.angustifolia), which cover
11700 hectares. It hasa so themost limited distribution
of European ashes. The speciesoccursmainly in south-
ern Europeanditsmain distribution rangeisin Italy
(mogtly inthesouth and M editerranean Idands), Greece,
and in kast regions of the Balkan Peninsulaand Tur-
key™®. While Fraxinusexcelsior and F. angustifolia
occupy inhumid area, F. ornusoccupy in arid zones of
Mediterranean regionin Turkey™. Wood of the spe-
ciesisanimportant materid for such asfurniture, orna-
mental, charcoa and musicindustries. Besides, oil is
extracted fromitsbark used in medicinal purposes.

In addition tothe speciesisvery resistanceto aridity,
forest fire”, and climate change™. These advantages
of the speciesare getting importancefor increasing of
limited distribution by plantation forestry. Source of
seedling materid isoneof themost important factorsin
successof biologica and economical inplantation for-
estry. Quality and quantity of forest product such as
wood could beincreased by intensivesilvicultureand
geneticimprovement studies(i.e. progeny test). It could
be a so contributivefor solution of environmenta prob-
lemsby resistance breeding. Globa warmingisoneof
themost important environmental problemsinwhole
theworld. Itisgettingimportancefor res stance of plant
speciestodry or unirrigated areasfor forest regenera-
tion and plantation materials. Genetic structure and
morphology of seedling arevery important for there-
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generation and plantationsin these di sadvantageous
areas. However, whilethereare many silvicultura and
genetic studiesin nursery or field stagesof other forest
plant speciesfor different purposes, itislimited onmanna
ashi3®1, So, results of the study will play important
rolesinsilvicultural and genetic managementsof the
Species.

The purposesof thisstudy wereto estimatevaria-
tion of growth performance among genotypes and
within genotype, to evaluate narrow-sense heritability
and to estimate correlationsfor growth performance of
two years. Theresultsof the study werea so discussed
with respect to the plantation of disadvantageous areas
based on globa warming, and to contribute breeding
and plantation forestry of the species.

MATERIALSAND METHODS

Data collection

The growth datawere collected intwo year field
performance of seedlingsof 22 open-pollinated fami-
lies(called asgenotypein the paper) planted at an ex-
perimental area(latitude37°452 N, longitude 30°352
E, dtitude 1050 m) asthreereplicates 2x2 m spacingin
2009. Ten seedlings chosen randomly were sampled
from each genotypefor datacollection at end of growth
periodsin 2010 and 2011. Height (H) and root collar
diameter (RCD) weremeasured in sampled seedlings
infirst (H1, RCD1) and second (H2, RCD2) years of
plantation. Increments of the Height (H,) and root col-
lar diameter (RCD,) were also studied. Numbers of
seedlingswerea so counted for estimation of surviva.

Data analysis

The statistical analysiswas carried out by SPSS
statistical package according to following modd of
ANOVA wasusedfor theandysis:

Yijk =u+F +B(F)i + €@
where Yiie istheobservation fromthek! seedling of the
j"" genotypeinthei® block, i isoverall mean, B (F)
iseffect of thej*" genotypein thei™ block, and e, is
random error.

Individua heritability (h?; narrow-sense heritabil-
ity) wasestimated as:

h?=c?alc? @
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where 6%, isthe additive genetic variance, 6°,isthe
phenotypic variancefor the characters.

Variance components, expressed as coefficient of
genetic (CVg) and phenotypic (CVp) variationswere
estimated as.

CV, =1000,/X and CV, =1000, / X €©)

where x isoverall character mean.
Corrdationsamong characterswerea so calcul ated
at thelevesof individua seedlingsand genotypemeans.

RESULTSAND DISCUSSION

Survival

Averagesof surviva were 93% and 90% at end of
first and second growing periods, respectively. While
€l even genotypeshad 100% surviva infirst year, itwas
six in second year. The lowest survival was 67% at
some genotypes in both first and second years. It is
knownthat surviva isoneof themost important criteri-
onsineconomical and biological successesin planta-
tionsof disadvantageouslandssuch asarid areas(i.e.,
re-plantation). It isgetting importancefor resistanceto
aridity based on globa warming. Thesurviva could be
increased by Slviculturd trestments. For instance, while
survival of F. angustifolia plantationswerereported
usualy poor intraditiona plantations®, it wasreported
as 100% in first year of a plantation of Fraxinus
angustifolia provenances by silvicultura manage-
ments®. Similar surviva wasreported intwo year old
seedlings of six seed sources of the species, whileit
had large differencesfor siteg?.

Seedling mor phology

Therewerelarge differencesfor height and root
collar diameter among genotypesand within genotype
(TABLE1). For instance, while average of seedling
height was 73.2 cmin second year, it varied between
12 and 187 cm among seedlings and ranged from 43.3
cmto 104.3 cm among genotypes. Genotypesalso dif-
fered sgnificantly for root-collar diameter. Theaverage
root collar diameter wasvaried between 11.1 and 19.7
mm among genotypes (TABLE 1). Performances of
studied speciesweregenerdly higher thanthat of other
forest tree species?d.

Variation among genotypesfor the characterswas
greater in second year than that of first year (Figures1
and 2).
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TABLE 1: Averagesand rangesof thecharacters.

H1 (cm) RCD1 (mm) H2 (cm) RCD2 (mm) H, (cm) RCD, (mm)
Average 21.7 6.3 73.2 15.0 51.5 8.8
Family range 12.0-30.5 5.1-7.7 43.3-104.3 11.1-19.7 30.3-74.1 6.0-12.0
Seedling range 2.0-67.0 2.0-11.8 12.0-187.0 6.0-41.0 5.0-132.0 0.8-30.9

Average seedling height increased from21.7 cmto
73.2cminsecond growing period. It wasfrom 6.3 mm
to 15mmfor theroot collar diameter. Averages of seed-
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Figurel: Averagesof root collar diametersin plantation
period (RCDO), first (RCD1) and second (RCD2) year sat the
field.
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Figure2: Averagesof seedling heightsin plantation period
(HO), first (H1) and second (H?2) year sat thefield.

ling height and root collar diameter were 7.05 cmand
2.95 mm, respectively, on 1+0 seedlings of the same
genotypes?. They were reported 38.6 cm and 2.90
mm for one-year old Turkish mannaash seedlings, re-
spectively®, Large differences of seedling morphol-
ogy were also reported among genotypes in Manna
ash®1, Margindly differenceswerereported for height
in 2 year old seedlings of six seed sources of the spe-
cies¥. Seedling height and root collar diameter were
59 cm and 10.3 mm in one-year old seedlings of
Fraxinus angustifolia, respectively®®. They were 61

cmand 11 mminfirst year of the plantationtest. Signifi-
cant differenceswere a so reported among the prov-
enancesin the study!®. There could be many genetic
and environmentd effects such asseed populaion, nurs-
ery location, soil texture on seedling morphol ogy!”4.
For instance, lopewas one of themost important fac-
torson seedling morphol ogy of Fraxinusornusat the
fidd3.

Relationsamong characters

Correlationsfor thestudied charactersare presented
in TABLE 2. The correlations among the characters
werepositiveand significant (p < 0.05) andrather high,
both for individua seedling and for genotype averages
aspresentedin TABLE 2.

Theresultsof correlationsbetween charactersare
mainly in accordance with previousstudy in the spe-
ciesd,

Positive and significantly correlation (r=0.719,
p<0.05) wasreported between seedling height and root

TABLE 2: Genetic (abovediagonal) and phenotypiccorrela-
tions(below diagonal) among thecharacters.

H1 RCD1 H2 RCD2 H, RCD
H1 - 0.810 0.935 0.854 0.855 0.793
RCD1 0.756 - 0.840 0.863 0.814 0.714
H2 0.746 0.656 - 0.898 0.983 0.839
RCD2 0.617 0.732 0.710 - 0.876 0.970
H, 0483 0486 0.943 0.625 - 0.821
RCD, 0.388 0.399 0570 00917 0.557

collar diameter on 1+0 seedlings of the same geno-
typesdl.
Heritability and variation

Theheritability in narrow-sensereflectsthe share
of thevariation that depends on the genotypeswasvery
low for all the characters (TABLE 3). Small genetic
variationswerereported in 36 popul ations of the spe-
ciesd.

The genetic variaion, here expressed asthe coeffi-
cient of variation among genotypes(CV g) wasadways
lower thanthevariationamongindividua seedlingswithin
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genotypes(CV p) (TABLE 3). Theenvironment seems
to bemoreimportant for the performance of genotypes
than their genetic congtitution. That emphasizesthesg-
nificanceandimportance of how plantation forestry and
sel ection of seed sourceismanaged for the biol ogical

and economic success. Development, growth, and re-
production in plantsareinfluenced by both geneticand
environmental factors. During growth, the entiremor-
phology and the component characters of individual
genotypesd so show varied devel opmentd rdationships
among themsdlves, and theserdlati onshipsdepend upon
environmenta conditions*?. Intheabsence of any hard
genetic evidence, countrieswithout clear environmen-
tal criteriafor delimitation of provenance zoneshave
sometimesbeenforced to definerather arbitrary bound-
aries. There istherefore an urgent need for a better
understanding of thetrue extent and significance of ge-
netic variationintreesin these countries. In Germany,
the number of provenance regionsof Fraxinusexcel-
sior waseight based onitsecological requirements?.

TABLE 3: Heritability (h?), coefficient of variation among
(CV,, %) and within family (CV, %).

H1 RCD1 H2 RCD2 H, RCD,

h? 0130 0.096 0164 0191 0119 0.176

Cv, 211 9.6 185 130 170 159

Cv, 9545 205 418 267 463 343
CONCLUSIONS

Mannaash haslarge plantation potential because
of itsresstanceto aridity, fast growing and commercid
wood. However, the studied genotypeswere sampled
inlimited areaof the species; low variationswerefound
among the genotypesfor the studied characters. The
differences could be higher when the studied number of
larger individua and genotypesespecidly fromdiffer-
ent countriesbecauseof limited naturd distribution. The
speciescould bea so usedin privateforestry; however
the published material isvery limited because of re-
sricted naturd distribution of the species. Specid nurs-
ery practice should be applied for privateforestry and
plantation of disadvantageousaress(i.e. dry areas) such
asvegetative propagation of seedlings. Itisknown that
root collar diameter haspositive effectiveon survival,
S0, new studies should be conducted mainly on root
collar diameter. Itisa so supported by positiveand sig-
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nificant correlationsamong the characters.
ACKNOWLEDGEMENT

Wethank to ““The Scientific and Technological Re-
search Council of Turkey- TUBITAK?” for financial sup-
port at the nursery stage (Project No: TOVAG-
1080611).

REFERENCES
[1] R.Ansin, Z.C.Ozkan; Spermatophyta, Karadeniz
Technical University press, Trabzon, Turkey
(2006).
N.Bilir; Field Stage of Provenance Trials on Tau-
rus Cedar (A.Rich.Cedruslibani) in Eastern Black
SeaRegion, PhD. Thesis, Black SeaTechnical Uni-
versity Press, Trabzon, (2002).
N.Bilir; Variation of seedling morphology in Manna
ash (L.Fraxinus ornus) seedlings, Seed Orchards
and Breeding Theory Conference, Antalya, Tur-
key, 21-25 May, (2012).
D.Chiatante, M.Sarnataro, S.Fusco, A.Di Lorio,
G.S.Scippia; Modification of root morphol ogical pa-
rameters and root architecture in seedlings of
L.Fraxinusornus, L.Spartium junceum; growing on
slopes, Plant Biosystems, 137, 47-55 (2003).
E.Cicek, M.Yilmaz; The importance of Fraxinus
angustifoliasubsp.Oxyacrpaasafast growing tree
for Turkey, IUFRO M eeting on management of Fast
Growing Plantations. [zmit, Turkey, (2002).
E.Cicek, N.Cicek, N.Bilir; Effects of seedbed den-
sity on one-year-old Fraxinusangustifoliaseedling
characteristics and outplanting performance, New
Forests, 33, 81-91 (2007).
A.Demirci, N.Bilir; Provenance variations in 3-
year-old Lebanon cedar (A.Rich.Cedrus libani)
seedlings, Turkish Journal of Agriculture and For-
estry, 25, 217-223 (2001).
A.Eyuboglu; Provenance Test in Pseuodotsuga
taxifoliaviridis: Field Stage, Forest Research Insti-
tute Press, Ankara (1978).
Fraxigen; Ash speciesin Europe: Biological Char-
actersand Practical Guidelinesfor Sustainable Use,
Oxford Forestry Institute Press, Oxford (2005).
[10] J.L.Harper; Population Biology of Plants, Academic

Press, London (1977).
[11] K.Ozdamar; Statistical Analysis by Package Pro-
grams, Kaan Publishing, Eskisehir (1999).

[12] F.Saatcioglu; Principal of Silviculture, Istanbul Uni-

[2]

[3]

[4]

[5]

[6]

[7]

8]

[9]



316 Variations among families in manna ash (Fraxinus ornus L.) RRBS, 7(8) 2013

Reguler Peper ==

versity Press, Istanbul (1976). [15] C.Yucedag, A.Gezer; Theeffectsof different strati-
[13] W.Tiner, M.Conedera, E.Gobet, PHubschmid, fication periods on seed germination and transplant-

M.Wehrli, A .Brigitta; Apalaeoecological attempt to ing on somemoorphol ogica characteristics of flow-

classify fire sengitivity of treesin the Southern alps, ering ash (L.Fraxinus Ornus) seedlings. Journa of

The Holocene, 565-574 (2000). Forestry Faculty of Suleyman Demirel University,
[14] S.Urgenc; Nursery Practice of Forest Tree Spe- 1, 20-27 (2007).

cies and Monumental Trees, Istanbul University
Press, Istanbul (1992).



