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ABSTRACT. This work describes the taxonomic contributions of species belonging to the genus 
Pyrus L. in the northeastern part of the Greater Caucasus region of Azerbaijan. The study includes 
morphological descriptions, and taxonomic characteristics of five Pyrus species researched in 
the Guba and Khizi regions. These species are taxonomically recognized as a cohesive group and 
were examined in their natural habitats. Previous studies indicate that these species can produce 
viable crops in both natural and cultural environments, highlighting their adaptability. Certain 
morphological differences among the species align with expected biological variability. This research 
contributes to the understanding of Pyrus taxonomy and morphology in this unique ecological 
area, offering valuable insights for conservation and sustainable management of local biodiversity. 
Certain morphological differences among the species align with expected biological variability. 
This research contributes to the understanding of Pyrus taxonomy and morphology in this unique 
ecological area, offering valuable insights for conservation and sustainable management of local 
biodiversity.
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INTRODUCTION 
Pyrus L. refers to half of the Pyrinae subfam-

ily within the Rosaceae family. The species of 
pears and apples were first described by Lin-
naeus, but a more comprehensive presentation 
of these descriptions was provided by Decaisne 
[Zamani, 2012]. The genus Pyrus includes more 
than 80 species of pears, with 73 found in Eur-
asia. Within the Iranian-Turanian and Mediter-
ranean floristic regions, there are 12 varieties of 
Pyrus flora. The Italian flora contains 4 species, 
while the Syrian flora has 2 species. Additional-
ly, there are 11 endemic species in the Turkish 
flora. In Europe, 13 species of Pyrus have been 
described [Challice & Westwood, 1973]. Since 
ancient times, both West Eurasian and East 
Asian species of Pyrus have been concentrated 

in the central regions of pear species, primarily 
in China. In these areas, two distinct groups of 
pear species are recognized: western and east-
ern. The western species are predominant in 
East Asia and are found mainly in Europe, North 
Africa, Turkey, Iran, Iraq, Syria, Central Asia, 
Russia, and Afghanistan, as well as in the east-
ern type [Potter et al., 2007].

The research examines the impact of abiotic 
factors, including soil composition, tempera-
ture, and humidity, on the morphological char-
acteristics of cultivated dendroflora in north-
eastern Azerbaijan. The authors emphasize that 
variations in leaf size, stem thickness, and root 
structure are adaptive responses to these envi-
ronmental influences. These morphological ad-
aptations are vital for the survival and growth 
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of tree species within this diverse ecosystem. 
[Iskender et al, 2022; Bakshaliyeva et al, 2024].

The Rosaceae family is globally widespread, 
with its main diversification occurring in the 
Northern Hemisphere. It comprises approxi-
mately 3,000 species across 100 currently rec-
ognized genera [Kalkman, 2004]. According to 
recent nomenclatural changes, it has been clas-
sified under the subfamily Maloideae, tribe Ma-
leae Small, and subtribe Malinae [Reveal, 2012 
a;b]. However, Christenhusz proposed a signif-
icant re-circumscription of Pyrus, suggesting 
the merger of several previously recognized 
genera into it [Christenhusz et al., 2018]. In this 
context, we choose to maintain the traditional, 
moderately narrow definition of Pyrus.

Pyrus has been classified under the sub-
family Spiraeoideae, globally, members of this 
genus are predominantly shrubs or trees, char-
acterized by shapes that are pyramidal, um-
brella-like, or narrow and straight [Zheng et 
al.,2014]. 

In the article authors four new records of the 
genus Pyrus from Pakistan are presented. The 
authors emphasize the importance of these dis-
coveries in broadening the known distribution 
of Pyrus species in the area. They provide de-
tailed descriptions of the morphological traits 
of the newly identified species, including leaf 
shape, flower structure, and fruit characteris-
tics. The study highlights the ecological condi-
tions that support these species, enhancing the 
understanding of their habitat preferences. Fur-
thermore, the authors discuss the potential im-
plications for conservation efforts, particularly 
in light of the growing threats to biodiversity in 
Pakistan. The findings illustrate the necessity 
for continued botanical surveys to document 
and uncover plant diversity in less-explored 
regions. Overall, this research contributes valu-
able information to the existing knowledge of 
the Pyrus genus within the Rosaceae family [Is-
lam et al., 2019].

In this research the significance of plant mor-
phology for adaptation and survival in diverse 
environments, affecting their ability to flourish 
under changing conditions. Author points out 
that a deeper understanding of these morpho-
logical traits can enhance conservation efforts 

by showcasing plants’ resilience and their vital 
role in sustaining ecological balance [Raven, 
2020].

The pear is part of the Rosaceae family, like 
many cultivated fruit trees, and is the second 
most produced fruit tree crop after the apple. 
Over the past few decades, pear production 
has grown significantly, reaching more than 
27 megatons across nearly 1,600,000 hectares 
worldwide. Pears have been cultivated in Eu-
rope and Asia for over 5,000 years. Among all 
known pear species and interspecific hybrids, 
five are primarily cultivated: the European pear 
(Pyrus communis) and the Asian pears P. pyrifo-
lia, P. × bretschneideri, P. ussuriensis, and P. sin-
kiangensis. European pear fruits are elongated 
with a rich texture, while Asian pears are round 
and have a sandy texture. The genus Pyrus falls 
within the Amygdaloideae subfamily and the 
Malinae tribe, comprising approximately 75–80 
species and interspecific hybrids. The occur-
rence of various hybridizations among Pyrus 
species makes it challenging to distinguish be-
tween some pear species [Smith and Johnson, 
2020].

This research work is a comparative study of 
pollen morphology and fertility in Pyrus L. spe-
cies, evaluating both in situ and ex situ condi-
tions in Azerbaijan’s Greater Caucasus. Their re-
sults demonstrate notable variations in pollen 
characteristics and fertility rates, highlighting 
how environmental factors influence repro-
ductive success in these species [Jafarzadeh & 
Iskendar, 2024; Jafarzadeh et al, 2022].

MATERIALS AND METHODS
In our study, we used fresh materials col-

lected from the geographical distribution areas 
in the northeastern part of the Greater Cauca-
sus. This collection work was conducted from 
several years. The taxonomy were studied us-
ing the some methods [Challice & Westwood, 
1973]. The five species included in the study 
are: Pyrus caucasica, Pyrus communis, Pyrus 
georgica, Pyrus vsevolodii, and Pyrus salicifolia.

These methods in taxonomy offer a ro-
bust framework for systematically classify-
ing and identifying species [Challice & West-
wood, 1973]. Their emphasis on morphological 
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analysis allows researchers to examine key phys-
ical traits, such as leaf shape and flower struc-
ture, to differentiate between species. This ap-
proach is complemented by anatomical studies, 
which investigate internal structures like the 
vascular system and wood anatomy, providing 
deeper insights into the relationships among 
taxa.

The ecological context of species, taking 
into account habitat types and geographical dis-
tributions. This ecological perspective helps ex-
plain the adaptive significance of various mor-
phological traits. While grounded in traditional 
methods, they also advocate for the integration 
of phylogenetic analysis, recognizing the value 
of molecular data in modern taxonomy. In this 
taxonomic study of Pyrus, we employed three 
primary methods: Morphometric Analysis, Flo-
ral Morphology Examination, and Fruit Mor-
phology Assessment.

Morphometric Analysis involved quantita-
tively measuring leaf characteristics such as 
size, shape, and venation patterns, allowing 
us to identify distinct morphological variations 
among Pyrus species for improved classification.

Floral Morphology Examination focused 
on analyzing flower structures, including petal 
arrangement, size, and color. This detailed ex-
amination aids in distinguishing closely relat-
ed species and enhances our understanding of 
their reproductive adaptations.

Fruit Morphology Assessment involved 
evaluating the physical traits of fruits, such as 
shape, size, and texture. These variations are 

Figure 1.  a) General appearance of Pyrus caucasica 
in the field; b) Overview of flowers in Guba; c) Fruit

Figure 2. a) General view of Pyrus communis in 
its habitat; b) Frui

a 

a 

b 
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vital for species identification and offer insights 
into the ecological roles and dispersal mech-
anisms of various Pyrus species.Collectively, 
these methods provide a comprehensive ap-
proach to understanding Pyrus taxonomy and 
enhance species identification within the Rosa-
ceae family.

RESULTS 
Taxanomy of species of the genus Pyrus L.  
(APG IV)
Kingdom: Plantae
Subkingdom: Viridiplantae

Infrakingdom: Streptophyta
Division: Tracheophyta
Subdivision: Spermatophytes
Class: Magnoliopsida
Family: Rosaceae
Subfamily:  Amygdaloideae
Tribe:  Maleae
Genus:  Pyrus

Species 
   1. Pyrus caucasica Fed.
   2. Pyrus communis L.
   3. Pyrus georgica Kuth.
   4. Pyrus vsevolodii Heideman
   5. Pyrus salicifolia Pall.

1. Pyrus caucasica Fed. 
Description: Pyrus caucasica Fed. grows to a 

height of 25 meters, characterized by its thorny 
gray bark and a trunk diameter of 60 (up to 80) 
cm. The leaves are round or ovate, with a fuzzy 
underside and a dark green upper surface. The 
flowers are arranged in clusters, with white pet-
als, and the fruits are smooth. The stems are 2 to 
36 times longer than the fruits. The bark of the 
plant is brittle. It typically grows in light mixed 
forests, rocky slopes, low to medium mountain 
ranges, and river valleys. The leaf stalks drop off 
quickly and can be confused with each other. 
The base of the leaves is either grooved, bul-
bous, or egg-shaped, with a length of 3-5 cm. 
The leaf edges are entire, and the petiole is 2-3 
times longer than the leaves. The fruit is vari-
able and not prone to damage. Ripe fruits are 
dark in color. The tree blooms in late April to 
early May, with fruit development occurring in 
August to September [Flora of Azerbajan, 1954;  
Mammadov, 2016].

Distribution and habitat: Under natural 
conditions, Pyrus caucasica is found in Russia 
(Dagestan), Armenia (Dilijan), and Georgia. In 
Azerbaijan, it is naturally distributed in the Guba 
region and in the forests of the Nakhchivan Au-
tonomous Republic (specifically in the village of 
Bichanek, Shakhbuz district). This species is rare 
in Azerbaijan and has limited habitats. It is cul-
tivated in the Botanical Garden. The decline in 
natural populations is primarily due to human 
activity.The extensive plain of the northeastern 

Figure 3. a) Flowers of Pyrus georgica; b) Fruit; c) 
Leaves

a 

b 

c
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slopes of the Greater Caucasus, particularly in 
the southeastern forest known as Altyagach, 
has been cleared of its fertile forest areas, 
which did not produce fruit, while pear trees 
were preserved. Local people harvest abundant 
fruits from this area each year. Isolated speci-
mens of pears can also be found in the forests 
of the Samur-Shabran plain. Additionally, it is 
known that pears thrive at high altitudes, spe-
cifically between 1600 and 1800 meters. This 
species is primarily found in these natural hab-
itats [ Flora of USSR, 1934-1960, Mammadov, 
2016]. 

2. Pyrus communis L.
Description: The approximate height of

Pyrus communis is 15-20 meters. It flowers 
from April to May, with seeds dispersing from 
October to December. The flowers are her-
maphroditic (containing both male and female 
organs) and are pollinated by insects. This is 
a leaf-bearing plant. The leaves are elliptical, 
measuring 3.5 x 1.5-4 cm, smooth and serrated 
initially, then becoming smooth and green, with 
a length of about 5 cm. The flowers are borne 
in clusters of 5-9, each measuring 2-3 cm, with 
a stem length of 1.5-3 cm. The flowers, which 
open before the leaves, have five white petals 
and exhibit red spots on the throat. The color 
of the flowers is white. The fruit is yellow and 
curly, measuring 2-4 cm in size, with a thickness 
of 1-1.5 cm. [Flora of Azerbajan,1954, Mamma-
dov, 2016].This species prefers humus-rich soils 
and fertile garden lands, thriving particularly in 
moist conditions. 

Distribution and habitat: In Azerbaijan’s 
Guba district, Pyrus communis thrives in the 
lush mixed forests and fertile river valleys, cre-
ating an ideal environment for pear trees. The 
Khizi district features a unique microclimate 
that supports the growth of Pyrus communis 
in both natural habitats and cultivated areas. 
Numerous orchards in Shamakhi focus on cul-
tivating Pyrus communis, taking advantage of 
the region’s fertile soil and favorable agricultur-
al conditions. Similarly, in Georgia, the Adjara 
region offers abundant landscapes where Pyrus 
communis flourishes in both wild and cultivated 
settings [Flora of USSR, 1934-1960; Mammad-
ov, 2016]. 

b 

a

Figure 4. a) General appearance of Pyrus 
vsevolodii in its habitat; b) Flower; c) Leaves; d) 
Fruit

c

d
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Figure 5. a) Leaves of Pyrus salicifolia;    b) Fruits
In general, leafy herbs of the genus Pyrus L. were 
collected for herbarium preparation. This prepara-
tion was completed in July 2017, although the col-
lection process occurred at various times through-
out several years.

a

b

a Figure 6. Leaf Herbarium of the Genus Pyrus L.
a-P.communis, b-P.georgica, c-P.caucasica, d-P.
vsevolodii, e-P.salicifolia

e

d

c

b
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3.Pyrus georgica Kuth.
Description: In its natural range, Pyrus com-

munis reaches a height of 5-9 meters. The bark 
is gray or brown and smooth. The leaves are 
broad, elliptical, and lenticular, with an acute 
tip, featuring a dull gray color on both the upper 
and lower surfaces. The leaves measure 5-10 
cm in length and 1.5-3 cm in width. The petiole 
is hollow and ranges from 1.6 to 4.5 cm long. 
The overall appearance of the stem is appealing 
.The fruit is yellowish, elongated, and slightly 
flattened. The fruits of seedlings measure 2-4 
cm in length and are found in clusters along the 
stem. The tree blooms in April, with fruit devel-
opment occurring by August. The fruit is typi-
cally round or slightly elongated, changing to 
a chestnut or greenish color as it matures .This 
species is less demanding regarding light and 
drought conditions. It grows naturally through 
both vegetative and generative methods, pri-
marily from seeds [Flora of Azerbajan,1954; 
Mammadov, 2016]. 

 Distribution and habitat: In Georgia and 
Armenia (specifically in Derelaz), there are nat-
ural habitats In Azerbaijan, it is found in rocky 
areas of the Guba region, as well as in natural 
locations in Khizi (Altyagach), Shamakhi (Goy-
ler-Meul & Gushcha villages), the Shabran 
district (slopes of the Chiragkala mountains), 
Ordubad (Bist village on the right bank of the 
Gilanchay), and the Shahbuz region (in the 
Batchanek forest) [Flora of Azerbajan, 1954;  
Flora of USSR, 1934-1960; Mammadov, 2016]. 
This species typically grows on low to medium 
mountain slopes with dry, stony terrain. It is 
also cultivated in the Botanical Garden. The de-
cline of its natural populations is primarily due 
to human activity .

4. Pyrus vsevolodii Heideman
Description: Pyrus vsevolodii Heideman is a

low-density tree with a height of 7-8 meters. The 
bark is dark green and gray, while the branches 
are light gray and brittle. The leaves are either 
lens-shaped or leaf-like, with a sparse venation 
on the underside. The fruits are round, mea-
suring 1.8-2.0 cm in diameter. Initially, the flesh 
is flaky, becoming fibrous and brittle as it ma-
tures, and the stem is long and hairy, measur-
ing 1.5-2 times the length of the fruit [Flora of 

Azerbajan, 1954;  Mammadov, 2016].This spe-
cies is endemic to Azerbaijan and is drought-re-
sistant, thriving in light and well-drained soils .It 
blooms in April and May, with fruit ripening in 
August. The ripe fruit has a bluish hue. In na-
ture, it primarily reproduces through seeds and 
root propagation . 

Distribution and habitat: In Azerbaijan, 
Pyrus vsevolodii is naturally found in the Go-
bustan and Khizi (Altyagach) districts. This 
species is considered rare in Azerbaijan, with 
limited habitats. It is cultivated in the Botani-
cal Garden. The plant was first described by T.S. 
Heideman in 1941, near the village of Altiagach 
[Flora of Azerbajan,1954,  Flora of USSR ,1934-
1960 Mammadov, T -2016].The decline of its 
natural populations is primarily due to human 
activity. It was include that this species in the 
“Red Book” of Azerbaijan [Red Book of Azerbai-
jan, 2023].

5. Pyrus salicifolia Pall.
Description: Pyrus salicifolia Pall. is a tree

or shrub that reaches heights of 7–12 meters 
and can have a diameter of up to 40 cm. The 
pale stems initially have a light color but turn 
red over time, and the stems and branches are 
quite prickly. The leaves can be 5-10 cm long 
and up to 1 cm wide. The upper and lower sur-
faces of the leaves are scaly and can peel. The 
leaves are pointed, often serrated, and exhibit 
a scarlet color.The flowers are found in numer-
ous clusters, while the fruits are broad and can 
be either elongated or round, with a yellowish 
or brown hue. They typically measure 2.0-2.5 
cm in length and 1.5-2.0 cm in width. The fruits 
start off fluffy and then become smooth as they 
mature. Seedlings produce fruits that are 2-3 cm 
in size.Pyrus salicifolia is drought-resistant and 
less demanding in terms of light. When cultivat-
ed, it is used for both decorative purposes and 
as an ingredient in herbal decoctions. It blooms 
in April-May and bears fruit in August-Septem-
ber .In nature, it reproduces both vegetatively 
and generatively, primarily through seeds and 
root propagation [Flora of Azerbajan,1954;  
Mammadov, 2016].

Distribution and habitat: Pyrus salicifo-
lia is naturally found in regions of Russia, Tur-
key, and Iran. In Azerbaijan, it occurs in the 
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Samur-Shabran plain, as well as in the Lankaran, 
Nakhchivan Autonomous Republic, Astara, and 
Gobustan regions. This species is considered 
one of the rare plants in Azerbaijan, with limit-
ed habitats.

It can be found in the Nakhchivan Moun-
tains on dry, rocky slopes, as well as in low to 
middle mountain areas or sparse forests.The 
species is cultivated in the Botanical Garden 
[Flora of USSR, 1934-1960; Mammadov, 2016]. 

The decline of its natural populations is primar-
ily due to human activity. It was include in the 
Red Book of Azerbaijan [Red Book of Azerbai-
jan, 2023].

The diagnostic indicators of the genus Pyrus 
L. are related to its morphological structure and 
seasonal rhythm [Abbasova & Iskender, 2018]. 
Furthermore, the diagnostic characteristics of 
the genus Pyrus L. have been briefly studied 
and summarized in Table 1.

Table 1. 
Morphological Characteristics of the Genus Pyrus L.

№ Species Shape of leaf Floral  group Length of the 
leaf (sm)

Leaf edges Fruit shape Fetus size (sm)

1. P.caucasica Round or 
Broad Egg

Shield Floral 
Group

3-5 Entire Round 3-4

2. P.communis Egg or Ellip-
tical

Shield Floral 
Group

3.5-4.5 Entire or 
Broad

Spherical 2-4

3. P.georgica Elliptical or 
Lanceolate

Shield Floral 
Group

5-10 Pointed Tuber or 
Pear

2-3

4. P.vsevolodii Long Lantern 
or Wide

Shield Floral 
Group

4-8 Entire Round 
Shaved 
Pearls

3-3.5

5. P.salicifolia Long Narrow Shield Floral 
Group

4.5-9 Blunt or 
Sharp

Wide Cir-
cular

2.5-3

The APG IV system is a modern taxonomic 
classification system for flowering plants de-
veloped by the Angiosperm Phylogeny Group 
(APG) and published in March 2016 in the Bo-
tanical Journal of the Linnean Society in the 
article “Update of the Angiosperm Phylogeny 
Group for the Orders and Families of Flowering 
Plants: APG IV” [APG IV, 2016]. In our study, we 
examined the taxonomy of the species Pyrus L. 
within the APG IV system. While there are some 
differences between the APG III and APG IV sys-
tems, there are minor changes were made to 
the genus Pyrus L. as studied in our research  
[APG IV, 2016].

CONCLUSION
As highlighted earlier, our study focuses on 

the genus Pyrus L. in the northeastern part of 
the Greater Caucasus. We explored the mor-
phological descriptions and taxonomic charac-
teristics of these plants. Our results reveal that 
while Pyrus L. displays morphological variation 

within the same taxonomic group, Pyrus sali-
cifolia is particularly distinct due to its specific 
soil preferences and unique fruit features.

These differences are closely related to the 
traits observed in both cultivated and wild pop-
ulations. The emergence of certain morphologi-
cal variations can be attributed to a combination 
of natural and anthropogenic environmental 
factors, emphasizing the adaptability and eco-
logical relevance of this genus. Our research 
enhances the understanding of the taxonomy 
and morphology of Pyrus L., highlighting its sig-
nificance in the region’s biodiversity.
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