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KEYWORDSABSTRACT
Cover area, number of spikes, length of the longest spike, plant length
were examined in Lavandin (Lavandula hybrida) and Lavender
(Lavandula officinalis) genotypes based on collected data from 100
individual plants belong to ten clones of each species at middle of growth
period of 2010. Variation, including broad sense heritability, and
correlations among characters were estimated.
Lavandula officinalis showed higher performances than L.hybrida for
the characters. For instance averages of cover area and number of spikes
were 67.1 cm2/plant and 6.5 cm2 in Lavandula officinalis, respectively,
respectively. They were 56.8 and 5.7 in L.hybrida. Differences were found
for studied characters among and within clones in the species, and also
between species. The differences were higher in Lavandula hybrida than
L.officinalis based on results of analysis variance. Variation among plants
within clone was higher than among clones in both species except of
number of spikes in Lavandula officinalis. The heritability was generally
below 0.5 except of number of spikes in Lavandula officinalis (0.522). It
showed non-genetic factors seem often more important for the variation
in performance of plants than their genetic constitution. There were
significant correlations with studied characters in Lavandula officinalis
and with most of the studied characters in L.hybrida.
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INTRODUCTION

Lavenders (Lavandula) are widelygrown for their
commerciallyessential oils, which have extensive ap-
plications in cosmetics, hygiene products and alterna-
tive medicine. The genus consists of 25-35 sub-spe-
cies, which display a diverse morphology. Lavenders
are definedand distinguished from allother Lamiaceae
by the morphologyof their flower.Their characteristic

compact terminal flower spike is borne on a long pe-
duncle (flower stalk). The flower spike consists of
cymes, a branching determinate inflorescence with a
flower at the end of each branch, either in an opposite
decussate or alternate spiral arrangement, which are
subtended by bracts[1]. In habit, lavenders vary from
woody shrubs up to a meter in height, to perennial
woody-based shrubs or annual herbs[2]. There are three
main specieswithin thegenus forproducingof lavender
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essential oil; Lavandula officinalis also called
L.angustifolia (English or true lavender), L.latifolia
(spike), L.angustifolia x L.latifolia
(lavandin=Lavandula hybrida)[3]. The lavandins pro-
duce larger quantities of essential oil but not as high
quality as the English lavenders[4]. Today, lavender is
cultivated mainly in France, Spain, Hungary and Bul-
garia[5] for essential oil production. It could be said that
morphology is one of the most important factors in eco-
nomical and biological success of these cultivations.
However, while many studies was conducted on yield
and essential oil in lavenders[6,7,8], morphological stud-
ies were very limited[9].

The purposes of the present study were to estimate
the variation of some morphological characters within
and among clones and their relations in Lavandula
hybrida and L.officinalis.

MATERIALS AND METHODS

Experimental site and data collection

Experimental site was established by ten clones
(mother plants) sampled randomlyfrom Isparta prov-
ince (latitude 37°46¢ N, longitude 30°33¢ E, and

1050m. asl.) and ten clonal plants produced by cutting
from each clone of Lavandula hybrida and
L.officinalis at Atabey/Isparta province of Southern
Turkey located at latitude 37°56 N, longitude 30°38

E, and average altitude of 1030 m in the beginning of
2010 (Figure 1). The clonal (individual) plants were
planted in spacing of 1 m x 2.5 m.

Cover area, number of spikes, length of the longest
spike and plant length data were collected from 86 sur-
vival individuals of Lavandula hybrida (Figure 2) and
93 individuals of L.officinalis at the experimental site
at middle of growth period of 2010 (before first har-
vesting) (Figure 3).

Figure 1 : Experimental site.

Figure 2 : Sampled individuals.
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Data analysis

The following linear model was used for the ANOVA
in the study by SPSS statistical package[10]:

ijiij eCY  

where Y
ij
 is the observation from the jth individual of the

ith clone, ì is overall mean, C
i
 is the random effect of the

ith clone, and e
ij
 is �error� (environment).

Broad-sense heritability (the fraction of the vari-
ance which is genetic among clones, H2) was estimated
as[11]:

where ó2
C
 is the variance among clones, ó2

e
 is the vari-
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ance within clone. Variance component, expressed as
coefficient of variation among clone (CV

C
), and within

clone (CV
e
), were estimated as:

xCV cc /100  and xCV ee /100 , where x is
overall character mean.

The characters were also correlated for the species.

RESULTS AND DISCUSSION

Morphological characters

Averages and ranges of cover area, number of
spikes, length of the longest spike, plant length was given
in TABLE 1 for the species. Lavandula officinalis
showed higher performances than L.hybrida for the
characters (TABLE 1). For instance, average of cover
area in Lavandula officinalis (67.1) was 20% higher
than L.hybrida (56.8).

The morphological characters could play impor-
tant role in higher essential oil production, landscape
planning and soil control. However there were large
differences among clones within species, and between
species (Figure 4).

Averages of number of spikes were 5.7/plant in
Lavandula hybrida and 6.5 in L.officinalis. It varied
between 1 and 22 in Lavandula hybrida, and between
1 and 15 in L.officinalis at individual level (TABLE 1).
It ranged from 3.5 to 12.5 in Lavandula hybrida, and
from 3.0 to 9.6 in L.officinalis at clonal level. The dif-
ferences were also accordance with results of analysis
of variance (TABLE 2).

There were significant differences (pd�0.05) among
clones in both species for number of spikes. The sig-
nificant differences (pd�0.05) were also found among
clones for cover area and length of the longest spike in
Lavandula hybrida (TABLE 2). These results empha-
sized effect of selection on morphological characters in
the species. However, results of the present study in-
cluded only middle of first growing period of experi-

Figure 3 : First harvested spikes of the clones at the experi-
mental site.

TABLE 1 : Average and ranges of the characters for the species.

Lavandula hybrida Lavandula officinalis 
Characters 

Average Minimum Maximum Average Minimum Maximum 

Cover area (cm2) 56.8 0.30 188.6 67.1 0.80 213.7 

number of spikes (unit/plant) 5.7 1 22 6.5 1 15 

length of the longest spike (cm) 29.1 3 55 34.2 6 56 

plant length (cm) 6.2 3 10 8.2 5 14 

600.5 and 1217.8 per plant in lavender and lavandin
varieties in the second and third year of the experi-
ment[12]. Lengths of the longest spike were found be-
tween 6.3 and 12.4 cm in lavender and lavandin variet-
ies[12]. Spike length and floral stalk length of original
and regenerated plants were investigated in Lavandula

ment. The results of experiment will be presented near
the future, as well. Length of plant, number of brunch
per plant, length of flower were reported between
46.14-59.80 cm, 37.44-42.62 per/plant, 17.64-
20.57cm in Lavandula officinalis, respectively[9]. It
was stated that the numbers of spike changed between
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vera. Average of spike length was 9.09 cm for the origi-
nal of Lavandula vera plants[13]. In an another study,
adaptation of some lavender and lavandin varieties and
types were investigated in Isparta and Yalova provinces
based on morphological characters[14].

factors seem often more important for the variation in
performance of plants than their genetic constitution. It

Figure 4 : Morphological differences within species.

TABLE 2 : Results of analysis of variance

 Cover 
area 

Number 
of spikes 

length of the 
longest spike 

Plant 
length 

Lavandula hybrida p0.05 p0.05 p0.05 ns 

Lavandula officinalis ns* p0.05 ns ns 

Heritability

Variation among plants within clone was generally
higher than among clones in both species except of num-
ber of spikes in Lavandula officinalis. The heritability
was generally below 0.5 except of number of spikes in
Lavandula officinalis (TABLE 3). Many studies were
on medicinal plants for different purposes about herita-
bility[15-17].

Low broad sense heritability showed non-genetic

TABLE 3 : Coefficient of variation among (CV
C
, %) and within

clones (CV
e
, %); and broad sense heritability (H2) for the

species.

Lavandula 
hybrida 

Lavandula 
officinalis Characters 

CVC CVe H2 CVC CVe H2 

cover area 33.3 41.2 0.395 33.9 48.7 0.327 

number of spikes 45.3 64.4 0.331 44.5 42.6 0.522 

length of the longest spike 14.8 42.8 0.106 17.4 29.3 0.260 

plant length 10.3 20.8 0.196 11.0 16.2 0.314 

is known that there could be many genetic and environ-
mental factors on plant morphology.

Relations among characters

Correlations among the characters for the species
were presented in TABLE 4. There were significant
correlations with studied characters in Lavandula

TABLE 4 : Correlations among the characters for Lavandula
hybrida (above diagonal) and for Lavandula officinalis (below
diagonal).

 
Cover 
area 

Number 
Of spikes 

length of the 
longest spike 

Plant 
length 

Cover area - .639** .268* .150ns 

number of spikes .677** - .402** .202ns 

length of the longest spike .625** .512** - .462** 

plant length .434** .321** .490** - 

officinalis and with most of the studied characters in
L.hybrida according to results of correlation analysis
(TABLE 4).

The characters except of plant length were the char-
acters there the influence seemed the strongest. The
significant correlations emphasized that less characters
could be used in selection of the species.

CONCLUSIONS

The large morphological differences within and
among clones showed importance of selection of mother
plants, and vegetative propagation even heritability was
low for most of the characters. Low broad sense heri-
tability showed effective of non-genetic factors on mor-
phological characters (i.e., fertilization). The significant
correlations emphasized that less characters could be
used in selection of the species.
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