KSU Tarim ve Doga Derg 23 (3): 606-610, 2020
KSU J. Agric Nat 23 (3): 606-610, 2020
DOI:10.18016/ksutarimdoga.vi.657654

A New Genus Record for the Flora of Turkey: Reynoutria (Polygonaceae)

Fergan KARAER!, Salih TERZIOGLUZ/, Hamdi Giray KUTBAY3

Department of Science, Faculty of Education, Ondokuz Mayis University, Samsun, 2Department of Forest Botany, Faculty of Forestry,
Karadeniz Technical University, Trabzon, 3Department of Biology, Faculty of Art and Science, Ondokuz Mayis University, Samsun, Turkey
thttps://orcid.org/0000-0003-3781-2128, 2https://orcid.org/0000-0003-4146-3514, 3https://orcid.org/0000-0001-9511-9159

P4 sterzi@ktu.edu.tr

ABSTRACT

This paper describes FKeynoutria as a newly recorded genus of Dock
Family (Polygonaceae) to Turkey. Specimens of R. japonica Houtt.
(Polygonaceae) were collected from Terme/Bazlamac¢ (Samsun).
Adding this new genus, the number of genera in Turkish Flora
reached to 11 and the identification key for genera of Polygonaceae
was updated. In addition, Turkish name, detailed description,
photographs, locality information and geographical distribution map
of the species were given in the present study.

Tiirkiye Florasi icin Yeni Bir Cins Kayd1 : Reynoutria (Polygonaceae)

OZET

Bu calismada, Madimakgiller familyas1 (Polygonaceae)nin bir cinsi
olan Reynoutria Turkiye i¢in yeni kayit olarak tanmitilmaktadir. Z.
japonica Houtt. (Polygonaceae) tiiriine ait bitki o6rnekleri
Terme/Bazlamac¢ (Samsun) yéresinden toplanmistir. Bu cinsin de
ilavesiyle familyanin Turkiye florasindaki cins sayisi 11’e yiikselmig
ve familyanin cins anahtari yeniden hazirlanarak sunulmustur.
Ayrica turin Turkce adi, detay tanmimlamasi, fotograflari, lokasyon
bilgileri ve tilkemizdeki yayilis haritas: bu ¢alismada verilmektedir.
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INTRODUCTION

The family Polygonaceae Juss. (Buckwheat or Dock
family) encompasses about 50 genera and 1200 species
worldwide and distributed mainly in temperate zone of
the Northern Hemisphere and rarely in tropical
regions (Heywood, 1978; Freeman and Reveal, 2005).
This family has already been reported that it consists
of nine native and one naturalized genus in Turkish
flora (Keskin, 2012). Reynoutria Houtt. is closely
related to genera such as Fallopia Adans, Calligonum
L. and Fagopyrum Mill. Reynoutria japonica Houtt.
(Japanese knotweed), a noxious weed in Turkey, grows
naturally in Japan, Eastern Asia, China, Korea and
Taiwan (Beerling et al., 1994; Bailey, 2003). As
ornamental plant, it was introduced into Europe from
Japan and Eastern Asia in the 19th century (Conolly,
1977; Py$ek and Prach, 1993). International Union for
Conservation of Nature IUCN) ranked this species as
one of the most invasive 100 organisms of the world
(Lowe et al., 2000). It is also recognised as one of the

worst invasive alien species (IAS) at a European scale
(Nentwig et al., 2017; Fennel et al., 2018) and
according to the DAISIE database it is one of the 18
most invasive plants in Europe (Kirpluk et al., 2019).
This study aimed to record the genus Reynoutria and
its species (R. japonica) to the alien vascular flora of
Turkey.

MATERIAL and METHOD

Some specimens of Reynoutria Houtt were collected in
June of 2014, during the fieldwork of a project
(supported by Republic of Turkey Ministry of
Agriculture and Forestry, General Directorate of
Nature Conservation and National Parks) in A6
Samsun province, National Biodiversity Inventory and
Monitoring. After checking the literature, it was
concluded that the specimens of K. japonica were
previously unknown in Turkey (Keskin, 2012).
Additionally, all specimens were cross-checked
according to the relevant literature (Bimova et al.,
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2004; Lee, 2002; Mack et al., 2000; Pysek and Prach,
1993; Pysek, and Richardson, 2000; Pysek el al., 2003;
Rejméanek, 1995; Richardson et al.,, 2000). The
specimens were also cross-checked with the specimens
of Polygonaceae in different herbaria (E, OMUB,
KATO, GAZI, ANK, HUB, ISTE and ISTF). The
specimens of new findings were kept at the OMUB and
KATO Herbaria.

RESULTS and DISCUSSION
Reynoutria Houtt., Nat. Hist. 2 (8): 639 (1777).

Perennial, rhizomes thick, stems erect, stout, hollow.
Ocrea oblique, leaves simple, alternate, petiolate, blade
ovate or ovate-elliptic, margin entire. Inflorescence
axillary, paniculate, flowers unisexual, perianth
persistent, 5-parted including 2 inner and 3 outer,
tepals accrescent, winged on abaxial surface in female
flowers, stamens 8, styles 3; stigmas fimbriate, achenes
ovoid, trigonous.

Reynoutria can be distinguished from the related
genera, Fallopia and Fagopyrum, by its not twining
stems, wingless achenes, bisexual flowers, broadly
cuneate-rounded and truncate leaves and fimbriate
stigmas. However, identification key in the Flora of
Turkey and the East Aegean Islands not includes these
taxa (Davis, 1967). Thus, key to genera of Polygonaceae
was rearranged below for the Turkish vascular flora:

1. Shrub or rarely subshrub
2.5tems tWININg ......ccooevenvvrrrieeeeeeeeeeeecnvenneee. 5.Fallopia
2. Stems not twining

3. Stamens 10-18; fruit covered with stiff, tuberculate,
intertwined bristles, leaves small, scaly; styles 4
........................................................ 2. Calligonum

3. Stamens 6-8; fruit not covered with bristles, leaves
large, not scaly; styles 2 or 3

4. Stamens inserted at the mouth of the perianth; fruit
with three bilobed wings ..................... 8. Pteropyrum

4. Stamens inserted at the base of the perianth; fruit
UNWINEGEA. . uiiiriiiiiiieeieieeieneeneeeieenees 1. Atraphaxis

1. Annual or perennial, sometimes with woody stocks
herbs

5. Achenes with wings

6. Tepals 4; stigma 2, stamens 4-5; achenes biconvex,
leaves mostly all basal, reniform to triangular-cordate,
long-petiolate .....ccoeveviiiiiiiiiiiiiiine . 6. Oxyria

6. Tepals 6; stigma 3, stamens 9; achenes trigonous not
horned at base; leaves palmately veined...... 10. Rheum

5. Achenes without wings
7. Flowers unisexual, bisexual

8. Leaves broadly cuneate, rounded, truncate stigmas
fimbriate ....cocovviiviiiiiiiei e 9. Reynoutria

8. Leaves, hastate, sagittate or cordate, stigmas not
fimbriate
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9. Leaves cordate; fruiting perianth segments with
hard spiny tiPp..cccceeereieieiiiiiiiiiicie e, 3. Emex

9. Leaves hastate or sagittate; stigmas penicillate,
fruiting perianth segments without hard spiny tips
11. Rumex

7. Flowers hermaphrodite

10. Perianth segments 6, the inner much larger than
the outer in fruit; stamens 6..................... 11. Rumex

10. Perianth segments 5; tepals not enlarged in fruit,
rarely enlarged, becoming fleshy, all + equal in fruit;
stamens 8

11. Achenes trigonous, much longer than or rarely
equalling persistent perianth stamens usually 3
......................................................... 4. Fagopyrum
11. Achenes trigonous or biconvex, shorter than or
rarely longer than persistent perianth stamens usually
B e —————— 7. Polygonum

Reynoutria japonica Houtt., Nat. Hist. 2(8): 639 (1777).
(Figures 1, 2).

Figure 1. Reynoutria japonica A and B: Branches with
leaves and axillar inflorescences and the
base of the stem above each joint is
surrounded by a membranous sheath; C:
Inflorescence 1s erect raceme or panicle
(photos by F. Karaer).

Sekil 1. Reynoutria japonica A ve B: Dallar yaprakli ve
koltuklarda c¢icek kurullu ve her eklemin
yukarisindaki govde tabani bir zarsi kilifla
cevrilidir; C° C(Cigek kurulu salkim veya
birlesik salkim (Foto F. Karaer).



KSU Tarim ve Doga Derg 23 (3): 606-610, 2020
KSU J. Agric Nat 23 (3): 606-610, 2020

Arastirma Makalesi
Research Article

Syn.: Fallopia compacta (Hook.f.) G.H.Loos & P.Keil,
Fallopia japonica (Houtt.) Ronse Decr., Fallopia
Japonica f. colorans (Makino) Yonek., Fallopia japonica
var. compacta (Hook.f.) J.P.Bailey, Fallopia japonica
var. compacta J. Bailey, Fallopia japonica var.
hachidyoensis (Makino) Yonek. & H.Ohashi, Fallopia
Jjaponica var. uzenensis (Honda) Yonek. & H.Ohashi,
Pleuropterus cuspidatus (Siebold & Zucc.) H.Gross,
Pleuropterus zuccarinii (Small) Small, Polygonum
compactum Hook.f., Polygonum cuspidatum Siebold &
Zucc., Polygonum cuspidatum var. spectabile Noter,
Polygonum  hachidyoense  Makino, Polygonum
reynoutria Makino, Polygonum reynoutria f. Colorans
Makino, Polygonum sieboldii de Vriese ex L.H.Bailey,
Polygonum zuccarinii Small, Reynoutria compacta
(Hook.f) Nakai, Reynoutria hachidyoensis (Makino)
Nakai, Reynoutria hachidyoensis var. terminalis
Honda, Reynoutria hachijoensis Nakai ex dJotani,
Reynoutria hastata Nakai ex Ui, Reynoutria henryi
Nakai, Reynoutria japonica var. compacta (Hook.f.)
Moldenke, Reynoutria japonica var. hastata Nakai ex
Ui) Honda, Reynoutria japonica var. spectabilis
(Noter) Moldenke, Reynoutria japonica var. terminalis
(Honda) Kitag., Reynoutria japonica var. uzenensis
Honda, Reynoutria uzenensis (Honda) Honda, Tiniaria
japonica (Houtt.) Hedberg (TPL, 2019).

Shrub like or woody based herbaceous perennial,
adventitious roots thread-like. Rhizomes thickened,
dark brown, knotty, up to 8 cm in diameter, spread
laterally, ca. 7-20 m. Above ground stems numerous,
smooth, erect, 1-2 (—3) m tall, stout, branched above,

hollow, striate, papillate, often with red or purple
spots, the base of the stem above each joint is
surrounded by a membranous sheath. Petiole 1-2 cm,
papillate; leaf blade ovate or broadly elliptic, 3—12(—14)
X 4-9 cm, sub leathery, both surfaces glabrous,
papillate along veins, base broadly cuneate, rounded or
truncate, margin entire, apex acute or shortly
acuminate. Inflorescence axillary, erect raceme or
panicle, 3-8 (-15) cm long, bracts funnel-shaped, 1-2
mm, oblique, each 2—4-flowered, flowers borne in

fascicles, pedicels 3—4 mm, slender, articulate below
middle. Flowers minute white, cream or greenish,
occur in perianth, 5-parted. Stamens 8, longer than
perianth in male flowers. 3 outer petals acrescent and
winged on abaxial surface; styles 3; stigmas fimbriate
in female flowers. Achenes black-brown, shiny, ovoid-
ellipsoid, 4-5 mm. and included in persistent perianth.
Flowering 6-9, fruiting 7-10, field margins, roadsides.

Collected locality: A6 Samsun - Terme, Bazlamacg
district, field margins, roadsides, 210-315 m,
16.10.2014, F. Karaer 30135 (OMUB!), Ibid. 250-425
m, 15. xi. 2014, F. Karaer 30375 (OMUB!), (KATO
19251!) (Figure 2).

Turkish name: Japon Madimag.

Reynoutria japonica is found in different habitats such
as edge of road, wasteland and open woodland.
Specimens were collected during the flowering and
fruiting periods from semi natural populations near
Bazlamag district in Terme /Samsun province, Turkey.
The following species were growing in association with
R. japonica at its sites in Samsun: Tagetes minuta L.,
Galinsoga parviflora Cav., Urtica dioica L., Cynodon
dactylon (L.) Pers., Geranium robertianum L. and
Sambucus ebulus L.

The species belongs to the sect. Reynoutria (Houtt.)
Ronse Decr., characterized by herbaceous perennial
plants, with erect robust stems, well-developed thick
rhizomes, large orbicular to broadly ovate leaves,
deeply three-parted styles with fimbriate stigmas and
a functionally dioecious breeding system.

The specimens were collected from a population of
approximately 1.5 km2 growing at the border of both
sides of road and open woodland. The population have
individuals from 0.5 to 1.2 m high.

Reynoutria japonica was determined by the Houttuyn
(in 1777 and independently Siebold (n 1846)
described it as Polygonum cuspidatum Sieb & Zucc. In
recent times, this taxon is adopted Meissner’s
classification (in 1856) as Fallopia japonica var.
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Figure 2. Distribution of Keynoutria japonica (.) in Turkey (adapted from Giiner, 2014).
Sekil 2. Reynoutria japonica (.)’mn Tiirkiye'deki yayilis1 (Giiner, 2014’den uyarlanmistir).
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Jjaponica; the classification and nomenclature of it has
been changed, because of the historical complication
(Beerling et al.,, 1994; Bailey and Conolly, 2000).
Today, authors use different names. In Europe the
species are recognized in two different generic names;
Reynoutria and Fallopia. Fallopia combinations are on
the standard list of British and German flora, while
IPNI (2019) and Tropicos (2019) and other researchers
use Reynoutria as a generic name (Mirek et al., 2002;
Tokarska-Guzik, 2003, 2005).

In the one hand Japanese knotweed spreads mainly by
vegetative way, on the other hand it shows sexual
reproduction by hybridization (Vichotovd and Sera,
2008). It easily establishes the monoculture by
spreading clonally via rhizomes (Forman and Kesseli,
2003) that they are capable of extensive spread both
horizontally and vertically. In riparian areas in south
eastern Terme/Samsun, some sprouts of unidentified
knotweeds do not emerge for 1 to 2 years all
aboveground growth. Rhizome shoot production is in
May, July, and September. It is gynodioecious in the
Samsun.

Reynoutria japonica is commonly establishing in
disturbed areas, including water sources, such as
stream sides, in low-lying areas, waste places and
roadsides, around old home sites and abandoned fields
or gardens. However, its growth is limited by
availability of sunlight (Beerling, 1993; Beerling et al.,
1994; Mandak et al., 2004). Its wide distribution in the
world refers that this species has a strong potential to
be invasive in Turkey. Its distribution has already
confined to only few very close localities in Terme
where the potential waste places and farm lands occur.
It is capable of easily producing new colonies via fruits,
which can be dispersed by wind, and rhizomes. Once
established, the populations of Japanese knotweed are
extremely persistent especially in riparian areas.
Control methods are expensive and extremely labor
intensive. Mechanical methods followed by herbicide
treatments have proven somewhat successful in
heavily infested areas and biological control agents are
not currently available (Klein, 2011). This is an
extremely difficult vascular plant species in order to
control because of its ability to regrow both from
vegetative and generative parts.
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