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Taxonomic and biogeographic notes on the genus Pyrus L. (Rosaceae):
a new record and a new synonym, with data on seed morphology
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Abstract: Species of the genus Pyrus distributed in Eu-
rope include P. communis L., P. pyraster, P. nivalis Jacq.,
and P. cordata Desv. subsp. cordata. Pyrus pyraster is
occasionally regarded as a variety or subspecies of P.
communis. However, a molecular study has recently
demonstrated that P communis is more closely related
to P. caucasica and P. nivalis, rather than to P. pyraster.
In this study, Pyrus pyraster is reported from Turkey for
the first time. Pyrus vallis-demonis, a species recently
described from Italy, is here reduced to a synonym of
Pyrus pashia based on morphology. Also, we discuss
seed ornamentation of Pyrus pashia and a closely re-
lated taxon, P. cordata subsp. boissieriana, to achieve a
better understanding of taxonomy in the group.
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INTRODUCTION

Rosaceae is widespread throughout the world but the
family diversified mainly in the Northern Hemisphere.
It includes approximately 3000 species in 100 currently
recognized genera [Kalkman, 2004]. Pyrus L. is the ge-
nus of trees with a number of species being estimated
from 41 to 73 [Robertson et al., 1991; Browicz, 1993]
and according to recent nomenclatural changes, it was
placed under subfamily Maloideae, tribe Maleae Small,
subtribe Malinae [Reveal, 2012a, b]. However, a new
dramatic re-circumscription of Pyrus was recently pro-
posed by Christenhusz [Christenhusz et al., 2018], who
proposed to merge under Pyrus a wide array of previ-
ously widely recognized genera. Here we accept Pyrus
in its traditional moderately narrow sense.

Pyrus taxa are divided into Occidental and Orien-
tal pears in accordance with geographical distribution
[Bailey, 1917] and this was also confirmed by later phy-
logenetic studies [Korotkova et al., 2018]. Occidental
taxa are distributed in Europe, North Africa, Turkey,
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Iran, Central Asia and Afghanistan, while oriental pears
are widespread in East Asia. Pyrus pashia is accepted
as a link between Occidental and Oriental pear species
[Rubtsov, 1944; Zheng et al., 2014] because it is native
to China, Bhutan, India, Kashmir, Laos, Myanmar, Ne-
pal, the western part of Pakistan, Thailand, Vietnam, Af-
ghanistan [Gu & Spongberg, 2003], and have been also
recently recorded from northeastern Iran [Zamani et al.,
2009]. It is placed in Pyrus sect. Pashia, with morpho-
logically similar P. cordata Desv. subsp. boissieriana
(Buhse) Ugurlu & Dénmez. These taxa also share simi-
lar distribution patterns, and their taxonomic delimita-
tions remain unclear [Zamani et al., 2009]. In order to
close this gap, a detailed description of P. pashia and
seed characters of the two taxa have been evaluated
here.

Four Pyrus species are reported for Italy [Pignatti,
1982] and the following four new taxa have been re-
cently described [Marino et al., 2012; Raimondo
& Schicchi 2004; Raimondo et al., 2006a, 2006b]
from there: P. vallis-demonis Raimondo & Schicchi,
P, sicanorum Raimondo, Schicchi & P. Marino, P
castribonensis Raimondo, Schicchi & Mazzola, and
P. ciancioi P. Marino, G. Castellano, Raimondo &
Spadaro. However, our studies in the field, along with
herbarium and literature research, demonstrate that the
type specimen of P. vallis-demonis is conspecific with
P. pashia Hamilton ex D. Don. This taxonomically and
geographically important finding is discussed below.

Another pear species, P. pyraster (L.) Burgsd., is
reported here for the first time for Turkey. Detailed
descriptions of the new record and P. pashia, with
comments on geographic distribution patterns, are
presented in the study. An updated distribution map of
P. cordata, P. pashia and P. pyraster are prepared based
on herbarium specimens and literatures [Chater et al.,
1968; Schonbeck-Temesy, 1969; Kurtto 2009].

MATERIAL AND METHODS

Specimens of Pyrus pyraster were collected from the
northwestern part of Turkey, Kirklareli, and speci-
mens of P. pashia were collected in Iran during field
trips by the second author. Type material of P. vallis-
demonis was examined in the PAL (Orto Botanico
dell’Universita degli Studi di Palermo, Palermo, Italy)



UGURLU AYDIN AND DONMEZ: TAXONOMIC AND BIOGEOGRAPHIC NOTES ON PYRUS L. (ROSACEAE)

herbarium. Herbarium sheets of P. pyraster were seen
in LE (Komarov Botanical Institute of RAS, Saint Pe-
tersburg, Russia) and images of the sheets in virtual
herbaria of P (Muséum National d’Histoire Naturelle,
Paris, France), WU (Universitdt Wien, Wien Austria),
BM (The Natural History Museum, London, U.K.), K
(Royal Botanic Gardens, London, U.K.) and E (Royal
Botanic Garden Edinburgh, Edinburgh, U.K. Scotland).
For SEM studies, seeds of taxa were washed with 70%
alcohol and coated with a gold-palladium mixture.
Photomicrographs were taken with a Zeiss EVO 50 EP
electron microscope. Specimens of the new record are
deposited at HUB (Hacettepe University, Ankara, Tur-

key).

RESULTS AND DISCUSSION
Taxonomic treatment. Pyrus pyraster (L.) Burgsd., Anl.
Erzieh. Holzart. 2: 193. 1787. Fig. 1.

Tree up to 6—8 m, bark dark grey to grey; branch-
es glabrous, spiny. Leaves (2.5—) 3—7 x (2—) 3-5 cm,
obovate to ovate; acute or obtuse at apex, with mucro;
shortly cuneate at base; margin clearly serrate or dentate
at least in the upper half of lamina, tomentose on both
sides at flowering stage, later becoming glabrous. Peti-
oles (1.5—) 3—4.5 cm long, glabrous or with few hairs.
Stipules 10 x 1 mm, linear, deciduous. Inflorescence a
corymb of 8-12 flowers. Bracts (7—) 10 mm long, su-
bulate, pubescent, deciduous. Hypanthium concave,
cupuliform, densely tomentose outside. Sepals 3—5 x
2—3 mm, oblong, reflexed, densely tomentose, mostly
persistent at fruit. Petals 8—12 x 7-10 mm, white; mar-
gin entire, apex rounded, ovate to widely ovate, with
short claw. Stamens in two rows, 20-22, unequal. Styles
3-5, free, sparsely pubescent at base. Fruits 2—3 (—3.5)
x 1.5-2.5 (=3.5) cm, brownish, globose to subglobose,
with numerous stone cells. Pedicels 3—3.5 (—5.5) cm,
thick. Seeds 4—6 X 3—4 mm, ovate, pale-brown to dark
brown.

Distribution: Armenia, Southwestern and Central Eu-
rope, Northwest of Turkey.

Ecology: Open hills, roadsides, mostly solitary.
Phenology: Flowering in May, fruiting in August to No-
vember.

Specimens Examined. Austria. Niederosterreich [Lower
Austria]: Thermenlinie, Traiskirchen, wenig nordlich
der Mandlhohkapelle (= Kote 256) N 48°1'56", E 16°16
13", 243 m, 16.7.2011, Till W. 110863 (WU photo!).
Niederdsterreich [Lower Austria], NSG Bisamberg,
Eichenmischwald-Saum N 48°18'46", E 16°21'46",
360 m, 17.8.2011, Schumacher F., FS 110817/1 Tod F.

Figure 1. Pyrus pyraster. A: habit; B: leaves; C: fruit
(ZUG466, photographed by A.A. Donmez).

(WU photo!).

Zangezure, 29.9.1936, A.J. Pojarkova (LE!).

Turkey. Kirklareli: 5. km from Derekoy to Siikriipasa,
N 41°56'13", E 027°25'09"”, 452 m, 14.10.2012, ZUG
466-A. A. Donmez (HUB!).

Pyrus pashia Buch.-Ham. ex D.Don. in Prodr. P1. Nep.

236 (1825). Fig. 2.

Type: (Schonbeck-Temesy, 1969) Nepal, Naraihetty,

Hamilton s.n. (BM000522006 photo!).

= P. variolosa Wall. in Numer. List [Wallich] n. 680.
1829, nom. illeg.

= P, verruculosa Bertol. in Mem. Reale Accad. Sci. Ist.
Bologna, Ser. 2, 4: 312 (1864).

= P. nepalensis Herb. Herb. Hamilt. et Hort, ex Hooker
in FL Brit. Ind. 11, 374 (1879).

= P, vallis-demonis Raimondo & Schicchi in Bocconea
17: 327: 325-330, figs. 1-3, (2004). syn. nov.
(Holotype PAL!). Fig. 2B-D.

Tree up to 12 m, bark dark grey to grey; branches
glabrous, spiny. Leaves (2.5—) 4—8 (—=12) x 1.5-3 (-5)
cm, ovate or broadly ovate or lanceolate-ovate; acumi-
nate to apiculate at apex, rounded to subcordate at base;
margin serrate to serrulate; tomentose on both sides at
flowering stage, later becoming glabrous on upper sur-
face, sparsely tomentose or glabrous on lower surface.
Petioles 1.5-3 (—5) c¢m long, initially pilose, soon be-
coming glabrescent. Stipules 10 X 2 mm, linear-lanceo-
late, deciduous. Inflorescence a corymb of 7-13 (-18)
flowers. Bracts 8—10 mm long, subulate, pubescent,
brownish, deciduous. Hypanthium cupular, abaxially
tomentose. Sepals 3—6 x 2—3 mm, triangular-oblong,
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acute, densely tomentose outside, or both surfaces to-
mentose, mostly deciduous at fruit. Petals 8—10 x 4—6
mm, white, apex rounded, short claw at base. Stamens
in two rows, 15-20 (25), unequal. Styles 3-5, free, base
+ pubescent. Fruits (0.8—) 2 % (0.5—) 1.5 cm, yellowish-
brown, shiny, subglobose to pyriform, covered with
pale or white lenticels. Pedicel (1.8—) 2—3 (—4.5) cm,
subglabrous. Seeds 3—5 x 1.5-2 cm, ovate, blackish,
surface covered by unequal diametric cells, sculpturing
smooth, cell wall markedly thick.

Distribution: China, Bhutan, India, Kashmir, Laos,
Myanmar, Nepal, W. Pakistan, Sikkim, Thailand, Viet-
nam, Afghanistan, Iran, and Italy (Fig. 3).

Ecology: Grows in valleys, with Paliurus spina-christi
Mill., Quercus sp. at 600-3000 m.

Phenology: Flowering in mid- to late April, fruiting in
late August to late September.

Specimens examined. Afghanistan. Remaudiere s.n.
(P04341326 photo!).

China. Yunnan: les bois a Kiao che Tong, montée de
Hee-chan-men (Hokin), 12.10. 1885, Delavay J.M.
1994 (P01819383 photo!). Prov. de Kiang-Si, 1893,
David A. 919 (P01819384 photo!).

India. Himalaya: Kumaon, R. Strachey 6, 5000 -8000,
(P01819389 photo!).

Italy: Sicilia, Nebrodi, Tassita di Caronia 1440 m s.l.m.,
N 37°53'49.8", E14°29'03,07", 30. 08. 1999, Raimondo
& Schicchi (PAL!).

Iran. Khorasan: north of Khorasan, Bojnurd, Tain vil-
lage, 1755 m, N 37°24'13", E057°02'13". 9.10.2006,
A.A. Dénmez 14102 (HUB!).

Laos. border of Pakse, Boloven Plateau, E. Poilane
28397 (P00330610 photo!).

Mynanmar. Mynanmar (Burma), (E00908645 photo!).
Nepal. Nepala (et) Ramoun, 1829, Wallich 680
(K000758085 photo!, E 00010846 photo!).

Vietnam. Tonkin: Province Lang Son, Tam-Lung vil-
lage, E. Poilane 29735 (P00330604 photo!).

European Pyrus taxa include P. communis L., P
pyraster, P. nivalis Jacq., and P. cordata Desv. subsp.
cordata. Among them, P. pyraster is occasionally re-
garded by some authors [Rehder 1949; Kurtto 2009] at
a variety or subspecies rank under P. communis. How-
ever, recently a molecular study demonstrated that P,
communis is more closely related to P. caucasica and P.
nivalis, rather than to P. pyraster [Zheng et al., 2014]. It
is also distinctly different from P. communis in having
dentate margins of leaves (Fig. 1B). According to mo-
lecular phylogeny and morphology, the new record is

accepted as a species level for the Turkish flora. With
this new record, all European species are now reported
as occurring in Turkey [Browicz, 1972; Kurtto, 2009;
Ugurlu Aydin & Dénmez, 2015].

F.M. Raimondo and R. Schicchi (2004) described
Pyrus vallis-demonis mainly based on small fruit with
deciduous calyx (Fig. 2D) and emphasized its morpho-
logical similarities to P. cordata. Among the genera,
large fruits that have five carpels known as European
Pyrus taxa while Asian pears have small fruits that have
two carpels [Silva et al., 2014]. In Asian pears, two of
them, P. pashia and P. calleryana have deciduous calyx
and obtusely serrate margin and one of the differences
between them is styles numbers. P. calleryana has 2 or
3 styles while P. pashia is characterised with 3-5 styles
[Gu, Spongberg, 2003]. The second styles number were
also observed for P. vallis-demonis based on proto-
logue. Moreover, deciduous calyx and small fruits bear-
ing whitish dot on the surface were accepted as diagnos-
tic characters for the section Pashia [Browicz, 1993]. It
is obvious that P. vallis-demonis is a member of Asian
pears and but also sec. Pashia. Based on the compari-
son of specimens belonging to P. vallis-demonis and
P. pashia (Fig. 2) and relevant literature [Schonbeck-
Temesy 1969; Gu, Spongberg, 2003] we concluded that
it is not a new species, but a new synonym of P, pashia.

Pyrus pashia occur in eastern Afghanistan, north-
ern Pakistan, India up to China, northern Vietnam, and
Thailand [Browicz, 1993; Gu, Spongberg, 2003]. Re-
cently it was reported as a new record for the flora of
Iran (Fig. 3) [Zamani et al., 2009]. It is therefore ac-
cepted as an intermediate link between occidental and
oriental groups [Rubtsov, 1944; Federov, 1958; Glad-
kova, 1990]. With its newly added synonym, P. pashia
is now reported in Europe for the first time. This fin-
ding changes the geographic range of the taxon, with its
distribution being expanded westward. It is known that
range expansion plays an important role in the current
phylogeographic structure of taxon [Liu et al., 2013].

It is suggested that Pyrus taxa originated in the
mountainous regions of western China and its disper-
sion followed the mountain ranges to both the east and
the west [Rubtsov, 1944; Zielinski, Thompson, 1967].
Therefore, western Eurasia including Turkey to eastern
Asia became important for species diversification [Silva
et al., 2014]. P. pashia has not been reported for Turkey
(Fig. 3) and suprisingly it is counted for Italian flora.
However, it could be found in the montain range of Tur-
key like P. cordata.

Pyrus pashia and its closely related taxon, P. cordata
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Figure 2. Pyrus pashia and P. vallis-demonis. A: P. pashia-A.A. Dénmez 14102; B: holotype of
P, vallis-demonis; C: leaves; D: fruits. Scale bars = 2 cm.
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Figure 3. Distribution map of Pyrus pashia (red square), P. cordata (blue circule) and P. pyraster
(black triangle) based on herbarium specimens and literature.
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Figure 4. Seed morphology of Pyrus pashia and P. cordata. A: P. pashia; B: testa sculpture of P. pashia
—AAD 14102; C: P. cordata; D: testa sculpture of P. cordata — ZUG 483 (white arrow shows rounded

projection). Scale bars: A,C=10 pm; B,D=100 um.

subsp. boissieriana, are members of section Pashia
Koehne, and P. pashia differs from the latter in having
only ovate-lanceolate leaves with + long acuminate
apex [Schonbeck-Temesy, 1969]. Zamani et al. [2009]
underlined that additional diagnostic characters are es-
sential for understanding taxonomic relationships of
these close taxa. Therefore, seed characters were stu-
died using SEM in the two species (Fig. 4).
Comparative seed morphology shows that surface
sculpturing has diagnostic features to differentiate
the two taxa. Pyrus pashia has smooth ornamentation
with covered thick cell wall whereas P. cordata subsp.
boissieriana presents short striate ornamentations with
inconspicuous cell wall. Also, testa epidermis of two
taxa are generally rectangular or polygonal but some
testa cells of P. cordata subsp. boissieriana consist of
rounded projections on the middle (Fig. 4D).
Additional specimen examined. Pyrus cordata subsp.

boissieriana.

Azerbaijan: Baku, distr. Lankeran, 19.06.1916, A.
Grossheim, Institute of Botany, Ilia State University,
Tbilisi, Georgia (TBI!).

Iran: Mazenderan, Road from Mazenderan to Karaj,
2100m, 21.09.2005,A.A.Dénmez 12541- M. Atoi & E.
Esreti (HUB!); Tehran, Road from Firuz Kut to Emirir,
2188 m, N 35°50'619"”, E 052°56'437", 05.09.2006,
A.A. Donmez 14059 - G. Zare & M. Suzani (HUB!);
Coastal Plain, 16. 8. 1960 Zohary & Zohary No 862
(HUI).

Turkey: Antalya, Giindogdu, 15 m, N 36°51'676", E
031°16'692", ZUG 200- A.A. Dénmez; ZUG 201- A.A.
Donmez; Giindogdu, Bereket village around, 18 m, N
36°53'586", E 031°13'145"”, 09.11.2012, ZUG 483-
A.A. Donmez (HUB!); Road junction of Gilindogdu,
21 m, N 36°52'364", E 031°15'761", ZUG 486(HUB!);
ibid. ZUG 487-A.A. Donmez (HUB!); A road from
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Manavgat river bridge to Serik, 3 m, N 36°46'526",
E 031°20'602", 16.03.2013, ZUG 488- A.A. Donmez
(HUB!); Highway to Beskonak, 51 m, N 36°55'333",
E 031°13'872", 26.09.2012, A.A. Dénmez 18206 -Z.
Ugurlu (HUB!); 17 km South of Serik, 16.08.1959, M.
& D. Zohary 3092 (HUJ!).
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Pyrus L. (Rosaceae) cinsina dair taksnomik
va biocografi geydlor: toxum morfologiyasi
moalumatlari ils yeni ad vd yeni sinonim

Ziibeyds Ugurlu Aydin, Ali A. Donmoz
Biologiya sobasi, Elm fakiiltasi, Hacettepe Universiteti, Beytepe, Ankara,
Tiirkiya

Avropada biton Pyrus cinsinin taksonlarina P. comunis,
P. pyraster, P. nivais va P. cordata subsp. cordata aid-
dir. Onlardan P. pyraster bir sira miislliflor torafindon P,
communis noviiniin variasiyasi vo ya yarimnovi kimi
gostorilmisdir. Bu tadqiqat isinds P. pyraster ilk dofo
olaraq Tirkiyadon toqdim edilir. Nov son zamanlarda
Italiyadan tosvir edilmigdir vo burada morfologiyaya
osason P. pashia ndviinlin sinonimino kecirilmigdir.
Homginin bu qrupun taksonomiyasini daha yaxs1 derk

etmok liciin P. pashia vo ona yaxin P. cordata subsp.
boissieriana toxumunun qurulusu (naxis1) miizakirs ed-
ilir.

Acar sozlor: biocografiva, Italiya, yeni malumat, sino-
nim, toxum morfologiyasi, Tiirkiya.

TakcoHomu4yeckne u OuoreorpauyecKue 3aMeTKH
o pone Pyrus L. (Rosaceae): HOBbIIl BUJ M HOBBIii
CHHOHMM, COIVIACHO JAHHBIM MOP(}0JIOTHH CeMIH

3y0eiiga Yrypay Aiiabin, Ajan Jlonmes
buonocuueckuii omoen, Daxynvmem ecmecmeeHHvX HAYK, YHueepcumem
Xacemmene, beiimene, Anxapa, Typyus

K Esponeiickum TakcoHam pona Pyrus OTHOCSTCS
P comunis, P. pyraster, P. nivais u P cordata
subsp. cordata. Cpemn Hux P. pyraster HEKOTOPBIMHU
aBTOpaMH  paccMaTpuBaeTCs KaK BapHalus WIN
noaBua P communis. OnHAaKo HEJABHO NMPOBEICHHBIE
MOJIEKYJISIpHBIE ~HCCJIEZOBaHUS TMOKa3aid, 4dYro P
communis 0onee 0au3ok Kk P. caucasica n P. nivalis,
ueM Kk P pyraster. B atom uccinenosanuu P. pyraster
BIIEpBEIC mpeactaBieH u3 Typuun. Bun Pyrus vallis-
demonis HenaBHO omnucaH u3 Mranuu, 31ech Ha OCHOBE
MOPQOJIOTHYECKUX JAHHBIX O3TOT BHJ NPOBEICH B
CUHOHUMBI P. pashia. Taxxe Hamu 00CyXAanach
opHaMeHTanus ceMsH P. pashia v 0nu3kuii K Hemy P
cordata subsp. boissieriana sl yTOYHEHUS TAKCOHOMUH
TpYIIIbL.

Knrouesvle cnosa: o6uoceocpagus, Hmanus, Hogvlll
PEeKOpO, CUHOHUM, ceMeHHas mopnaoaus, Typyus.



