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A Review on Germplasm of Common Pear (Pyrus communis L.) and Its Utilization

in Breeding Program and Selection of New Cultivars in Iran
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Fig. 1. Four main centers of genetic diversity of the genus Pyrus in the world (Bell and Itaei,
2011). As can be seen, the main centers of genetic diversity are; East and Southeast Asia (green),
West Asia and the Middle East including different regions in Iran, the Hyrcanian forests and the
Zagros forests (red), Europe (yellow) and the Mediterranean basin including parts of North
Africa, parts of Southern Europe (blue). Also, a gene flow from the Silk Road in the form of
germplasm transfer of Eastern species and Central Asian species to Iran and the Middle East
(Sadeghnejad et al., 2014; Abdollahi, 2021b), and from there through the conquests of the Eastern
Roman Empire, during the reign of Alexander king of Macedonia, has been one of the main
routes of germplasm transfer from West to East. (Pictures presented are from author, and pictures
of species are from the National Germplasm Repository of Corvallis, USDA).
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Fig. 2. A very vigorous pear tree belonging to the common pear species (Khoj) (Pyrus
communis L.) around the Barough village in Ardabil province (A); A very old pear tree
belonging to the common pear species in the Sardasht region of Kurdistan province (B);
Fruit diversity and similarity of pears in the Ardabil region to the forest Khoj of Guilan,
but due to the lower humidity of the region, they lack surface rusting of the fruit (photos
courtesy of Eng. Shahriari and Eng. Pour Mohabat) (C); Genetic diversity of fruit in wild
pears in the Sardasht region of Kurdistan province and the apparent similarity of a number
of them to native Iranian pear cultivars such as Shah Miveh, which indicates the likely
origin of some native pears from western parts of Iran (D)
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Fig. 3. Difference in fruit size of Khoj or Khej pears belonging to the common pear

species (Pyrus communis L.) at the Lahijan Horticultural Research Station, with a humid

Mediterranean climate (right), and the Kamalshahr Horticultural Research Station in

Karaj, with a semi-arid climate (left). As can be seen, the Khoj genotypes transferred to

the semi-arid climate had much smaller fruit size than the genotypes in their original

location in the Hyrcanian forest areas. (Pictures from author).
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Fig. 4. Persian translation of the pear section, including three groups of pears found in the
ancient Persia and the therapeutic properties of each group mentioned by the Iranian
scientist and philosopher, Avicenna (Ibn Sina) (980-1037 AD), quoted from the Arabic
translation of the book Canone in Medicine published by Soroush Publications (2010).
As can be seen, in this section there are three groups of pears including the Shah-Amrud,
which is probably the same as the Shah Miveh cultivar, the Chinese pear with a cold and
dry nature, and finally the wild pears, which in another part of the book, Avicenna refers

to the antidote properties of the leaves of this kind of pear.
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Fig. 5. Miniature painting of the gardens around the capital of the llkhanate Empire in Soltaniyeh, Zanjan,
by Matragchi (Nasuh Effendi Matrakg1, 1480-1564 AD), a Turkic traveler of the Ottoman Empire. As can
be seen, around the Soltaniyeh Dome, various types of fruit trees are evident, especially pear trees with
elongated fruits, indicating that they belong to the common pear species (P. communis L.)
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Fig. 6. A miniature painting in the Tabriz school from the Timurid Empire period shows the court
of the Mughal emperor with a reception of two fruits: pomegranate and pear. The existence of two
types of pears with a straight stem joint, like the Shah Miveh pear, and a pear with a diagonal stem
joint, is evident in the miniature. This also confirms the existence of pear varieties such as Amrud
and Abbasi (probably the same as the Shah Miveh pear or similar genotypes) in ancient Iran (right).
The miniature painting of the Baysunqgori Shahnameh compiled between 1426 and 1430 AD in
Tabriz by order of Prince Baysunqori Mirza in the Herat style. On the dish of the king’s maid in a
dark blue dress, pears and pomegranates are being presented (left).
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Fig. 7. Miniature painting in the Isfahan school by Mir Seyyed Ali (1510-1572 AD) from
the Safavid Empire period showing the outside and inside of the palace with a reception
with various fruits, especially pomegranates and pears (right); miniature painting titled
Courtiers of Shah Abbas | from the Safavid period with various pears for the reception of

the people present in the palace (left)
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Fig. 8. The high desirability and acceptance of the pear as the king of fruits dates back to
centuries in ancient Persia depicted in a wall painting of the Chehelsotun Palace (Forthy
Coloumn Palace) in Isfahan in the miniature style of the Isfahan School of the Safavid period
(1501-1736 AD) with the theme of Shah Abbas's picnic, in which the king's maid is offering
a pear (probably Shah Miveh, known as Abbasi at that time) to Shah Abbas 1l (1632-1666
AD) (A), A pear of the Shah Miveh cultivar of Isfahan, known as Shah Miveh, with its
characteristic of smooth junction at the stem end of the fruit and its close resemblance to a
pear depicted in a wall painting of the Chehelsotun Palace in Isfahan
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Fig. 9. Fire blight damage in 1996 in the collection of native and imported pear cultivars
at the Kamalshahr horticultural research station in Karaj, Iran, on the native cultivar Shah
Miveh with severe disease progress in the shoot tips to the perennial branches (right), on
the native cultivar Shahak with very severe disease progress from the shoot tips to the
trunk (middle), and on the imported cultivar Passe Culmar in the form of complete tree
blight up to near the crown (left). (Pictures from author)
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Fig. 10. Fruit form and color of some of introduced pear cultivars during 2003-2013,
including: Aida (A), Boheme (B), Tosca (C), Harrow Delight (D), Comice (E), Potomac
(F), Nart (G), Packham's Triumph (H), Melina (1). Among the above intoduced cultivars,

only Boheme, Harrow Delight, and Packham's Triumph were examined in a preliminary

evalauations as the compatible cultivars. (Pictures from author)
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Fig. 11. Fruit form and color of some of introduced pear cultivars in Saman county,
Chaharmahal and Bakhtiari province (images from the collection catalogue through

personal communication).
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Fig. 12. Evaluation for resistance to fire blight and selection of resistant cultivars in 1996 under
the conditions of the national collection of pear cultivars at the Kamalshahr horticultural
research station of Karaj, affiliated to Seed and Plant Improvement Institute. Severe damage on
the branches and fruit in the cv. Shah Miveh (A), severe damage on pear trees of cv. Shahak at
the collection site (B), Beltsville index developed by the United States Department of
Agriculture to assess the severity of susceptibility to fire blight based on the disease penetration
in the branches to the tree trunk (C), inocuclation of the fire blight pathogen, Erwinia
amylovora, into tobacco leaves to investigate the development of hypersensitivity reaction
(HR) and isolation of the pathogen for subsequent evaluations in greenhouse conditions (D),
general scheme of the greenhouse and establishment of all native and intoduced pear cultivars
in greenhouse conditions by Davoudi (1998) for injection of the fire blight pathogen and
assessment of resistance based on the rate and percentage of disease progression in the shoots
(E), differences in the rate of fire blight progress in different pear cultivars and determination
of the severity of disease susceptibility (F). (Pictures from author).
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Fig. 13. Evaluation for resistance to fire blight and selection of resistant or tolerant
cultivars in 2011 under greenhouse conditions by Erfani et al. (2014a). General scheme
of the greenhouse and establishment of all native and introduced pear cultivars under
greenhouse conditions by Erfani et al., (2014a) for inoculation of the causative bacterium
(A), inoculation of the fire blight pathogen, Erwinia amylovora, into the leaves of the
pear cultivar Dargazi (B), final progress of the disease in the branch of the pear cultivar
Dargazi after 16 days under favorable humidity and temperature conditions for the growth
of the pathogen (C), final progress of the disease in the branch of the pear cultivar
Spadona after 16 favorable humidity and temperature conditions for the growth of the
pathogen (E). (Pictures from author)
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Fig. 14. Covering of the pear blooms of cv. Williams during the Pop corn bloom stage to
prevent the entry of foreign pollens and the opening of the blossoms period (A) and (B),
germination and growth of seedlings resulting from a cross between cv. Duchesse as the
paternal and cv. Dargazi as the maternal parents, respectively (C), general scheme of the
greenhouse for evaluation for resistance to fire blight in hybrid offsprings resulting from
the crossing of different pear cultivars (D), and the appearance of fire blight symptoms
and its progress in the shoot tip by inoculation with selected strains of the fire blight
bacterium, Erwinia amylovra (E). (Pictures from author).
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Fig. 15. Establishment and desirable growth of a three-year-old pear tree of the species Pyrus

betulifolia Bunge in the relatively calcareous soil of Kamalshahr horticultural research station in

Karaj (left), flower shape and leaf color as well as the presence of trychomes that prevent the

invasion of pear psyllids on the species P. betulifolia Bunge (middle), fruit size of about five to

six millimeter in the pear species P. betulifolia Bunge (right). (Figures represented by author).
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Fig. 16. Upright growth habit in the pear tree cultivar Tosca (A), semi-spreading growth
habit in the native cultivar Astaneh (B), fully spread growth habit in the native cultivar
Natanzi (C), flowering and fruiting habit on the spur in the pear cultivar Comice (D),
flowering and fruiting habit on the brindile in the pear cultivar Natanzi (E); and flowering
and fruiting habit on the terminal bud of the previous year's branch in the cultivar
Peckham’s Triumph (F), where the flowering site on the terminal bud of the previous

year's branch is indicated by a red arrow. (Pictures from author)
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Fig. 17. Differences in leaf necrosis on the pear cv. Dargazi due to biotic and abiotic
stresses including leaf necrosis after mite infestation that appears after the appearance of
a spider net on pear leaves and usually in early summer (A), leaf necrosis from pear psylla
secretion infestation that causes the stomatal clouser in the leaves of cv. Louise Bonne
and then leaf necrosis (B), leaf necrosis from fire blight disease outbreak that appears as
rapid wilting of the branch tip and complete necrosis of the leaves (C), leaf necrosis from
high temperature, above 40°C, stress on the pear cv. Conference at the Kamalshahr

horticultural research station in Karaj (D, E). (Pictures from author)
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Fig. 18. Different phenological stages of the flower bud in the pear tree including the
dormant bud at which bud is able to tolerate very low temperatures within the pear tree
tolerance threshold for winter cold. Upon entering into bud swelling stage, temperatures
of about -18 °C causes 90 percent lethal, in the bud opening stage, temperatures of about
-14 °C causes 90 percent lethal, in the green cluster stage, temperatures of
about -9.5 °C causes 90 percent lethal, and finally in the full bloom stage, temperatures
of about -4.5 °C causes 90 percent lethal for pear blossoms. (Pictures from author)
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Fig. 19. Necrosis of the stigma and style in the blossom of the pear cv. Coscia due to
temperatures of about -5 °C (A), complete necrosis of various parts of the pistil, stigma,
and style in the blossom of the pear cv. Louise Bonne due to temperatures of about -5 °C
(B), complete necrosis of the petals in the blossom of the pear cv. Spadona due to
temperatures of about -5 °C (C), late opening of flowers and escape from spring cold in
pear cv. Bulgar No. 2 (D), late opening of flowers and healthy parts of the ovary after
spring frost at a temperature of about -5°C in cv. Williams (E), relative escape of some
flowers of cv. Shah Miveh and healthy stigma and pistil after passing through spring cold
at a temperature of about -5°C (F). The difference in responses of pear cultivars to low
spring temperatures indicate their different sensitivity to late spring cold stress. (Pictures
from author).
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Fig. 20. Differences in chloarophyll index of the whole tree and leaves in various pear

cultivars including: cv. Dargazi as highly tolerant to leaf chlorosis (A, D), cv. Coscia with

acceptable tolerance to leaf chlorosis (B, E), and cv. Se Fasleh (C, F) as highly susceptible

to leaf chlorosis, which has caused general weakness of the tree and reduced its suitability

for planting in commercial orchards. (Pictures from author)
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Fig. 21. Chart of comparing of flowering beginning time, full bloom time and flowering
end time in some native and introduced pear cultivars between 1983 and 1987 by Atefi

(1989)
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Fig. 22. Comparison of the bloom time of three pear cultivars in the outdoor collection of
pear cultivars in Kamalshahr horticultural research station in Karaj in 2005, including:
the early-flowering cv. Spadona (A), the relatively late-flowering cv. Williams or
Bartlette (B), and the late-flowering cv. Beurre Giffard (C). Significant difference
between cv. Louise Bonne (Beyruti) and cv. Dar Gazi in warm and humid greenhouse
conditions, which is similar to the climatic conditions of the plain areas of Golestan
province, where the difference in flowering time of these two cultivars is also significant
(D, E). (Pictures from author).
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Fig. 23. Comparison of the shape and background and upper surface color of fruits of
different introduced and native Iranian pear cultivars. The names of the cultivars are: Red
Bartlett (A), Bartlett (Williams) (B), Coscia (C), Williams Duchess (Pitmaston Duchess)
(D), Seh Fasle (Do Fasle) (E), Shah Miveh (F), Dar Gazi (G), Ghosi (H), Louis Bonne
(known as Beyrouti) (1), Spadona (J), Duchess (K), Mohammad Ali (L), Santa Maria (M),
Aida (N), Domakaj Zard (O), Felestini (P), and Saif Tabriz (Q). (Pictures from author)
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Fig. 24. Comparison of sclereid cell clusters in ripped fruit texture of four native and
introduced pear cultivars (Abdollahi and Tahzibi Hagh 2021)
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Fig. 25. Comparison of fruit shape in three important Iranian native cultivars with the
special features of maximum diameter in the middle of the fruit as well as large clusters
of sclereid cells in the fruit tissue in the cv. Dar Gazi (A, D), Sebri (B, E), and Natanzi
(Tameh) (C, F). (Pictures from author).
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Fig. 26. Schematic drawings and pictures of the first documented evaluation shape, ripening
time, and quantitative and quality characteristics of the fruits of pear cultivars of the national
pear cultivar collection of the horticultural research department of the Seed and Plant
Improvement Institute by Atefi (Atefi, 1989). These pictures includ the early ripening cv.
Louise Bonne (known as Beyrouti) (A, D), mid-ripening cv. Packham’s Triumph (B, E), and
late ripening cv. Sebri (C, F). (By courtesy of Eng. Jamal Atefi).
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Fig. 27. Fruit shape (A), cross-section of fruit (B) and fruit set intensity (C) of the Italian

pear cv. Bella di Giugno in Karaj region of Iran. (Pictures from author)
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Fig. 28. Comparison of fruit productivity of pear cv. Louise Bonne on Pyrodwarf rootstock
under greenhouse conditions (A) and open field conditions (B), and early fruit ripening of
cv. Louise Bonne as a under greenhouse conditions (C-right fruit) and its relativelay late
ripening in open field conditions (C-left fruit), and similarly relativelay early ripening of
cv. Dar Gazi under greenhouse conditions (D-left fruit) and its relativelay late ripeining
under open field conditions (D-right fruit). (Pictures from author)
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A Review on Germplasm of Common Pear (Pyrus communis L.) and
Its Utilization in Breeding Program and Selection of New Cultivars in Iran
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ABSTRACT
Abdollahi, H. 2025. A review on germplasm of common pear (Pyrus communis L.) and its utilization in
breeding program and selection of cultivars in Iran. Seed and Plant, 40, pp. 457-525 (in Persian).

Pear is classified in the fifth place in importance in the world and its production is
carried out in three groups as; 1) common pears, Il) Asian pears, and Ill) Chinese pears.
Also, the genus Pyrus has at least 36 accepted species and the interspecific hybrids that
are distributed in four centers of genetic diversities, including, East Asia, Central Asia
and Iran, Europe and the Mediterranean basin. Iran is one of the important centers of
genetic diversity of the genus Pyrus and this, resulted in existing of eight accepted species
in various region of Iranian plateau. Also as a wide range of the native cultivars and
varities are distributed in the northern and western regions of Iran. The wide diversity of
this species can be considered as one of the main sources of selection of superior native
pear cultivars such as Shah Miveh, Sebri, Natanzi, Domkaj, Shahak and Dar Gazi, as well
as, Khoj, in the past centuries. This extensive genetic diversity and in parallel, the
introduction of commercial pear germplasm over the past few decades have prepared an
abundant breeding potentials with various objectives such resistance to the fire blight
disease, selection for tolerance to the pear psylla, appropriate bearing habit and dwarf
growth, early ripening and high fruit quality. In this review article, considering the
extension of pear orchards in Iran over the past two decades, establishment of modern
semi-dwarf cultivation systems and also the demand of pear producers for the new
cultivars and rootstocks, the potentials for breeding and selection of this fruit has been
discussed in detail.
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Introduction

Among various fruits, pear is classified as the fifth most important fruit in the world
(FAO, 2024). Pear cultivars belong to different species including common pears (Pyrus
communis L.), Asian pears (P. serotina Rehd.), and Chinese or Ya pears
(P.xbretschneideri Rehd.). The common pear has wide climatic adaptation potential,
from very cold regions to the relatively warm regions in southern latitudes (Abdollahi,
2010). According to the FAO estimates, the area under cultivation of various types of
pear trees, including three species of common pears, Chinese pears, and Asian pears, is
about 1.5 million hectares in the world and from this area 40 million tons of pears are
harvested annually, which indicates an average yield of 27 tons/hec. Iran ranks as the 15th
pear producing country in the world with an average of 180 thousand tons of pears per
year (FAO, 2024). In recent years, the development of semi-intensive pear orchards,
extension of fire blight resistant cultivars, the improvement and updating the new training
systems, as well as the improvement of orchard management methods, including the
development of drip irrigation and new nutrition methods, led to a considerable increase
in the yield of modern orchards. Considering this wide genetic diversity of genus Pyrus
in Iran (Khorshidi et al., 2017), there is a considerable potential in terms of developing
cultivation and use of this diversity for breeding the new cultivars and rootstocks.

During the Bronze Age (3400 to 3300 BC), that was the period of transition from the
Stone Age and life without civilization to the Iron Age, early cities began to expand in the
central plateau of Iran. According to the historic documents, the formation of early
civilizations in different parts of the Iranian plateau also could be considered as the starting
point for the selection and cultivation of early pear varieties for food consumption. The
main point in this regard is the correspondence of the geographical extent of a number of
these early civilizations, especially the early civilizations of Kurdistan, with the areas of
genetic diversity of the common pear species, P. communis L. in the western regions of
Iran. According to Janick (2005), the domestication of the pear tree took place after ancient
trees, including olives, pomegranates, and figs, in western Asia, which could have been at
the same time as the Achaemenian kingdom in the Iranian plateau. According to a clay
tablet inscription found near the Persepolis Palace, the cultivation of pear trees in this region
began in 500 BC (Curtis and Tallis, 2005). This indicates that the initial selection of superior
pear tree cultivars in Iran refers to the Achaemenid period (550-330 BC) and the cultivation
of this tree had spread from southern areas to the northern temperate regions. The historic
miniatures of the ancient Persia show valuable evidences for development of pear cultivars
and orchards during Ilkhanid (1256-1335 AD), Timurid (1370-1507 AD) and Safavid
(1501-1736 AD) dynasties and even later. Following this historic progresses in selection of
early native pear cultivars, first modern selection programs were started around 1950. It can
be said that until the beginning of the 14th century AH and even until the first few decades
of this century, pear cultivation was limited to old native cultivars in traditional orchards.
The first introduction of new pear cultivars took place from France during this period and
the new European cultivars such as Louise Bonne, Spadona, Duchess, Coscia, Williams
Duchess, Beurre Hardy, Beurre Bosc, Williams, Beurre Diel, and Giffard were selected for
extensions of pear orchards (Abdollahi, 2010). In addition to importing the new pears,
native cultivars also were collected and cultivated in the collections of the Seed and Plant
Improvement Institute, and the superior cultivars were selected, grafted and extended in
various temperate regions of pear cultivation in Iran (Atefi, 1989).

A new era of pear selection and breeding was started in Iran by the year 2005, that a
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hybridization program started aimed at obtaining fire blight (Erwinia amylovora) resistant
cultivars, also new successes gained for slecting new varieties tolerant to the pear psylla
(Cacopsylla pyricola Foerster), selection of native and introduced cultivars for dwarf
growth habit, early bearing and adaptability for new dwarfing rootstocks such as Quince
EMA, Quince BA29, Pyrodwarf and OHxH series, tolerance to the high summer
temperatures and heat shocks, escape and tolerance to the late chilling damages on the
blooms that significantly reduces bearing of pear orchards in some years, tolerance to the
calcareous soils and prevention of chlorosis appearance due to Fe deficiency or Fe
stabilization in the leaves, selection for coverage of bloom period for using as pollinzer
trees and also determination of self-incompatibility alleles for selecting the best pollinizer
in the commercial pear orchards, selection for early ripening cultivars, and the suitable
cultivars for cultivation in greenhouse, and finally selection long term cold storage
cultivars such as Dar Gazi. According to these progresses, the yield in modern semi-
intensive pear orchards of Iran could be more than 50 tons/hec, and more recently, a new
system for early ripening of pears has been developed for greenhouse production of this
fruit.

Despite the progresses and the evolution of new pear orchards over the past decades,
there are still broad horizons ahead for research on this fruit. Among these, release of new
high bearing cultivars with more fire blight resistance, new early-ripening cultivars with
more commercial value and quality of the fruits, release of new cultivars with higher
potential for use as pollinzers, in term of coverage and overlapping of bloom period and
pollen compatibility, could be the main further programs for pear breeding and selection in
Iran. Also starting a new breeding for fruit quality by using the cultivars with high
heritability of fruit quality trait is essential for pear cultivation industry in the future.
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