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ABSTRACT KEYWORDS
Variations among Manna ash (Fraxinus ornus L.) families including nar- Breeding;
row-sense heritability, and correlations were investigated based on seed- Fraxinus ornus;
ling height and root collar diameter in a progeny tria at fourth year. Aver- Heritability;
ages of the height and diameter were 143 cm and 19 mm, respectively. Plantation;
Seedling heights were ranged from 117 to 163 cm at families, and from Progeny;
5310 221 cm at individual seedlings. They were between 16 and 25 mm, Seedling.

and between 10 and 23 mm for root collar diameter, respectively. Sig-
nificant differences (pd”0.05) were found among families for root col-
lar diameter, while seedling height was similar for seedling height in the
families according to results of analysis of variance. The heritability in
narrow-sense (h?) reflects the share of the variation that depends on the
genotypeswas very low for the characters. It was 0.004 for the height and
0.065 for the diameter. Significant phenotypic and genotypic correla-
tions (pd” 0.05, r=0.687 and 0.720) were found between seedling height
and root collar diameter based on results of correlation.

© 2014 Trade Science Inc. - INDIA

INTRODUCTION posesl. In addition to the speciesis very resistance

to aridity, forest firé?, and climate change®. It is

Turkey has three natural ash species (Fraxinus clear that these advantages of the speciesare getting
excelsior, F. ornus and F. angustifolia) at 11700 importancefor increasing of limited distribution by
hectares. TheMannaash (Fraxinusornus) isoneof plantation forestry especially based on globa warm-
the most important forest tree species because of ing and aridity. Source of vegetative and generative
commercia wood and potentia advantagesfor plan- propagation materials have important roles in bio-
tation of extreme regions such as arid areas, while logical and commercial success of plantation such
the specieshasthemost limited distributionin Turk-  as re-plantation, quality and quality of forest prod-
ish and European ashes. Besides, wood of the spe-  ucts. While different methods are used in determi-
ciesis an important materia for such as furniture, nation of these sources, progeny test is one of the
ornamental, charcoa and musicindustries. Besides, most common methods used in determination of bet-
oil isextracted fromitsbark used in medicinal pur- ter sources and to estimation of genetic parameters
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and variation. Heritability, defined the proportion of
observed differences on atrait among individual s of
popul ation that isdueto genetic differences, isone of
the most important genetic parameters used in plant
geneticsfor different purposes™S.

The purposes of this study were to compare of
families for seedling height and root collar diam-
eter, to estimate of variation among genotypes and
within genotype, to estimate correlations between
the characters based on fourth year field results of
progeny test to contribute breeding and plantation
forestry of the species.

MATERIALSAND METHODS

Data collection

The height and root collar diameter data were
collected in three year field growth of seedlings of
28 open-pollinated families (called aso as geno-
type in the paper) planted at an experimental area
(latitude 37°452 N, longitude 30°352 E, dtitude
1050 m) as three replicates and ten seedlings each
replicate at 2x2 m spacing in 2009 Figure 1. Seed-
ling height (SH) and root collar diameter (RCD) data
were measured in al survival seedlings at the end
of fourth growth period.

Dataanalysis

The statistical analysiswas carried out by SPSS
statistical package'® according to following model
of ANOVA was used for the analysis:

Y, =u+F +B(F),,+e,

ik

whereY,, isthe observation from the k™ seedling of
the j*" genotype in the i"" block, u is overal mean,

> Regulor Peper

B(F),, iseffect of thej" genotypein thei® block, and
e, srandomerror.
Individual heritability (h?;, narrow-sense herita-
bility) was estimated as:
h,? = 0% /c%
where ¢°, isthe additive genetic variance, ¢°,isthe
phenotypic variance for the characters.
Correlations among characters were al so cal cu-
lated at the levels of individual seedlings and geno-
typemeans.

RESULTSAND DISCUSSION

Seedling mor phology and variation

Averagesand ranges of seedling height and root-
collar diameter were presented in TABLE 1 and
showed in Figure 1. Averages of seedling height and
root-collar diameter were 143.1 cm and 18.9 mm,
respectively TABLE 1. It could be said that aver-
ages of seedling height and root collar diameter in-
creased about twenty timesin both characters from
1+0 seedlingsto end of fourth year field performance
of the same genotypes”. Beside, growth perfor-
mancesfor the characterswere generaly higher than
that of other forest tree specieg®919,

While averages of seedling height were similar
in families Figure 2, significant differences
(pd ’0.05) were found among families for root col-
lar diameter according to results of analysis of vari-
ance. However, there were large differences within
family for the height and diameter. The difference
was about fivetimesin individual seedlingsfor the
height (53 cm— 259 cm) and four timesfor thediam-

Figure 1 : A view from the experiment.
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TABLE 1: Averages and ranges of the characters

Family Seedling height (cm) Root collar-diamater (mm)
No average range average range
1 153.7 84 - 239 20.6 12-34
2 144.4 81-188 20.0 11-25
3 147.1 66 - 237 19.0 11-27
4 119.7 84 - 195 14.0 10-19
5 162.5 121 - 217 20.0 13-31
6 138.9 68 - 212 17.0 11-28
7 128.1 60 - 197 18.0 10-31
8 153.9 72-237 21.0 11-38
9 142.9 86 - 185 19.2 15-30
10 121.3 55 - 232 16.2 12-23
11 132.1 58 - 185 17.8 13-25
12 133.0 67 -224 16.9 12-25
13 135.5 102- 174 17.1 10-24
14 150.3 110 - 248 21.3 15-29
15 149.1 82 - 237 18.6 11-28
16 144.8 53-231 20.3 10-29
17 135.6 70-200 20.2 11-34
18 156.9 113 - 259 18.2 12-24
19 137.4 72-240 15.9 10-27
20 117.1 55 - 204 16.1 11-31
21 141.6 60 - 210 18.3 12-30
22 137.6 84 - 186 204 13-30
23 154.4 94 - 225 204 12-32
24 148.1 80 - 246 19.9 10-30
25 154.3 97 - 183 18.2 14-25
26 160.2 109 - 236 251 15-34
27 141.7 56 - 222 17.1 10-23
28 1475 116 - 196 18.6 12-23
Genera 143.1 53 - 259 18.9 10-38
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Figure 2 : Averages of seedling height and root-collar diameter in the families
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Figure 3 : Relation between seedling height (H) and root-collar diameter (RCD)

eter (10mm-38 mm) TABLE 1. Thesedifferences
werewdl | inaccordancewith theresultsof early stud-
iesinthe species™y,

The phenotypic and genotypic correl aionsbetween
seedling height and root collar diameter werepositive
and significant (pd”’ 0.05, R?=0.687 and 0.720). The
relation between seedling height and root-collar diam-
eter wasa so showed in Figure 3. Similar correlations
wered so reported between charactersinthe species™.
Heritability

Theheritability in narrow-sensereflectsthe share
of thevariationthat dependson the genotypeswasvery
low for all the characters. It was 0.004 for the height
and 0.065 for the diameter. Low heritability wasa so
reported between charactersin the species”*?, The
environment seemsto be moreimportant for growth
performance of genotypesthan their genetic constitu-
tioninthespecies.

CONCLUSIONS

Mannaashisvery res stanceto extremeareas(i.e.,
aridity), and suitablefor privateforestry inthefuture. It
isgetting importance of present and future studieson
the species. However, the studied genotypes were
sampled in limited area of the species. New studies
should be conducted by large genotypes and seed
sources. Therefore, it was needed to collect more data
on futureyearsfrom the experiment to draw accurate
conclusions. Resultsof the present study should be sup-

ported by molecular genetics.
ACKNOWLEDGEMENT

We thank to “The Scientific and Technological
Research Council of Turkey- TUBITAK?” for finan-
cial support at the nursery stage of the project
(Project No: TOVAG-1080611).

REFERENCES

[1] R.Ansin, Z.C.Ozkan; Spermatophyta. Karadeniz
Technical University press(2006).

[2] D.Chiatante, M.Sarnataro, S.Fusco, A.Di Lorio,
GS.Scippia; Modification of root morphological pa-
rameters and root architecture in seedlings of
FraxinusornusL. and SpartiumjunceumL. grow-
ing on slopes, Plant Biosystems, 137, 47-55 (2003).

[3] W.Tiner, M.Conedera, E.Gobet, P.Hubschmid,
M.Wehrli, Brigitta; Apalaeoecological attempt to
classify firesensitivity of treesin the Southernaps,
The Holocene, 565-574 (2000).

[4] N.Seyedi, S.Gholam,A.Jalai, M.Moghaddam; Heri-
tability in Pistacia atlantica, Seed Orchards and
Breeding Theory Conference, Antalya(Turkey), 60
(2012).

[5] N.Bilir, A.B.Avci; Essential oil in Taurus cedar
(Cedruslibani A. Rich) seeds, JEOB., 16, 538-544
(2013).

[6] K.Ozdamar; Statistical analysisby package programs,
5% Edition, Kaan Publishing, Eskisehir (Turkey)
(1999).



440 Fourth year resultsin variationsof mannaash (FraxinusornusL.) RRBS, 9(12) 2014

Regular Paper =
[7] N.Bilir; Variation of seedlingmorphology inManna  [11] C.Yucedag, A.Gezer; Theeffectsof different strati-

ash (Fraxinus ornus L.) seedlings, Seed Orchards fication periods on seed germination and transplant-

and Breeding Theory Conference, Antalya(Turkey), ing on somemoorphol ogica characteristics of flow-

107-113 (2012). ering ash (FraxinusornusL.) seedlings, Journal of
[8] A.Eyuboglu; Provenance test in Pseuodotsuga Forestry Faculty of Suleyman Demirel University,

taxifoliaviridis: Field stage, Forest Research Insti- 1, 20-27 (2007).

tute Publications, Ankara (Turkey), 97 (1978). [12] Fraxigen; Ash speciesin Europe: Biological charac-
[9] A.Demirci, N.Bilir; Provenancevariationsin 3-year- tersand practical guidelinesfor sustainable use, Ox-

old Lebanon cedar (Cedruslibani A. Rich.) seed- ford Forestry Institute Press (2005).

lings, Turkish Journal of Agriculture and Forestry,
25, 217-223 (2001).

[10] N.Bilir; Field stage of provenancetrials on Taurus
cedar (Cedruslibani a. rich.) in Eastern Black Sea
region, PhD. Thesis, Black Sea Technical Univer-
sity, Trabzon (Turkey), 98 (2002).



