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Poplar plantations in Turkey: an overlooked habitat for orchids
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Abstract: Turkey’s orchid flora is one of the richest in the Mediterranean region, but is also under
threat from intensification of agriculture, land-use change, habitat loss, overgrazing and salep har-
vesting (tuber collection). With this study, we would like to draw attention to the importance of eco-
nomic poplar plantations as orchid habitats. In six of the eight plantations surveyed in five provinces
of Turkey, altogether 12 orchid species (Anacamptis elegans, A. fragrans, A. pyramidalis, Cephalanthera
longifolia, C. damasonium, Epipactis helleborine, E. persica, Himantoglossum jankae, Ophrys apifera, O.
oestrifera, Ophrys sp., Serapias feldwegiana) were found. In the plantations with an average area of only
0.27 + 0.21 hectares, the presence of 0-5 orchid species was recorded (mean + SD = 1.88 + 1.80). The
density of orchid populations varied from 0 to 355.6 specimens per hectare. Both tuberous and rhi-
zomatous orchids were encountered in the studied plantations, but the former ones were dominant:
8 species (67%) and 232 specimens (94%) of the studied orchids were tuberous. The average trunk
diameter in poplar plantations harboring orchids ranged from 16.7 to 21.8 cm. In the surveyed plan-
tations, there were no traces of tuber harvesting or overgrazing, which may contribute to their suit-
ability as habitat for orchids. Considering the recent extent of poplar plantations and their expected
further increase in Turkey, studying their role in orchid conservation seems important and timely.
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Introduction

Turkey has one of the richest floras among the countries of the Mediter-
ranean region. Due to its geographic location and varied climatological, geo-
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logical and geomorphological conditions, about one third of the approximately
9,000 species of vascular plants found in the country are endemic (CoLAk 2001).
Unfortunately, this important biodiversity hotspot on a global scale is now in
crisis (SEKERCIOGLU et al. 2011), mainly due to dramatic changes in natural
habitats caused by human activities. Agricultural intensification has resulted in
a significant reduction in the extent of natural habitats in Turkey. For example,
total forest cover had declined by 44% by the end of the 20th century (MAYER
and AKSoY 1986).

Turkey is probably the richest in orchid floras in the Mediterranean region.
The species richness of orchids is well documented by Kirca et al. (2020), who
discusses 191 orchid taxa (species and subspecies), including 39 Turkish en-
demics (20.4%). The most important threats to orchids in Turkey are agricul-
tural intensification, overgrazing, tuber (salep) collection, habitat loss and rapid
urbanization (KASPAREK and GRIMM 1999, SEZIk 2002a, 2002b; KIRCA et al.
2020). Although the country’s forest cover increased by 5.9% between 1973 and
2009 (Gross 2012), this is mainly due to the establishment of conifer monocul-
tures. Due to the increase in intensive farming, the total grassland area and the
Mediterranean shrubland, which is home to a highly diverse biodiversity, have
decreased drastically in recent decades in the country (CAMCI CETIN et al. 2007).

With the degradation and fragmentation of natural habitats worldwide,
small patches of semi-natural habitats have become more valuable as refugia for
native wildlife (SAUNDERS et al. 1991). Anthropogenic habitats now occupy a
significant proportion of the Earth’s surface, and their extent is increasing rap-
idly (ELr1s 2019). Recently, it has become increasingly evident that anthropo-
genic habitats such as abandoned mines and industrial sites (GREENWOOD and
GEMMELL 1978, BARINA 2000, 2001; ESFELD et al. 2008, SHEFFERSON et al.
2008, LunpHOLM and RICHARDSON 2010), urban environment (KANTSA et
al. 2013, L1szTES-SzZABO 2013, SONKOLY 2014, REWICZ et al. 2017) and road-
side verges (FEKETE et al. 2017, 2019, 2020) could be colonized by European and
Mediterranean orchids. Cemeteries may also play a significant role in the conser-
vation of orchids in Turkey (LOKI et al. 2015,2019a, b; MOLNAR et al. 2017a, b).
Another type of anthropogenic habitats, poplar plantations harbor at least 31 or-
chid species in 15 European countries (WERNER 1982, ADAMOWSKI and CONTI
1991, MOLNAR et al. 1998, 2000; ADAMOWSKI 2006, CSIKY 2006, JAKUBSKA et
al. 2006, T6TH 2009, ARCHAUX et al. 2010, VoI1GT and SomAY 2013, CSABI et
al. 2015, TuLLus et al. 2015, ARADI et al. 2017, ILLYES et al. 2017, LUKACS et al.
2017, SUVEGES et al. 2019, 2020; MOLNAR et al. 2022).

The aim of this paper is to investigate whether industrial poplar plantations
are a suitable habitat for orchids in Turkey.
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Materials and methods

We studied eight randomly selected economic plantations of Populus x
canadensis in five Turkish provinces in June 2014 (Table 1, Fig. 1). The geoco-
ordinates and the elevation of the visited plantations were determined using a
Garmin eTrex Legend handheld GPS device and recorded in WG S84 format. We
aimed to quantify age and tree density of the poplar plantations. As an estimate
for tree age, we recorded the trunk diameter of ten poplar trees in five plantations
at a height of 130 cm above ground by using a standardized measuring tape. The
distance from the nearest neighbor was also determined for ten tree individu-
als. The area of each plantation was measured using Google Earth Pro software.
All orchid taxa and the number of generative individuals were counted in the
whole area of each visited plantation. Species were identified based on KUHN et
al. (2019) and DELFORGE (2006). Authors of plant names are listed in Table 2.
During fieldwork, particular attention was devoted to searching tracks of salep
collection activity.

Table 1. Location, area and trunk characteristics of poplar plantations studied.
1. tiblazat. A vizsgalt nyérfaiiltetvények elhelyezkedése, teriilete és torzsjellemzdi. (1) Telepiilés
(tartomany); (2) LelShely; (3) Tszf. magassag; (4) Teriilet; (5) Torzsatmérd étlag + szords (cm);
(6) Torzstavolsag atlag + szérds (m); (7) nincs adat.

ID Settlement Location  Altitude Area  Trunk diameter Distance to
(Province) (2) a.s.l. (4) at breast height  nearest trunk
(1) (3) Mean+SD (cm) Mean+SD (m)
(5) (6)
1 Giileg 39.11637°N 531m  0.13ha no data (7) no data (7)
(Tunceli) 39.62231°E
2 Kuzalan 41.06667°N 307m 0.18 ha 21.5+3.7 3.2+0.8
(Samsun) 35.98157°E
3 Kuzalan 41.06635°N 618 m  0.71ha 21.3+2.8 2.8+0.4
(Samsun) 35.98108°E
4 Tasmanl 41.90456°N 46 m 0.16 ha 21.8+£6.0 32409
(Sinop) 35.04779°E
5 Demirciler 40.70732°N  761m  0.27 ha 16.7 +£2.9 32407
(Bolu) 31.67928°E
6  Hisamettindere 40.39653°N  1090m  0.19 ha 225453 3.8+0.3
(Bolu) 31.12635°E
7 Memeceler 40.37810°N  554m  0.53 ha no data (7) no data (7)
(Bolu) 30.66119°E
8 Yenikoy 40.39562°N  494m  0.29ha no data (7) no data (7)
(Sakarya) 30.58363°E
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Fig. 1. Location of the surveyed poplar plantations in Turkey. For location data see Table 1.
1. dbra. A vizsgélt nyarfa iiltetvények elhelyezkedése T6r6korszagban. A lel6helyek adatait az 1.
tablazat tartalmazza.

Table 2. Orchids of poplar plantations studied in Turkey. Abbreviated growth habit: T = tuber-
ous, R = rhizomatous species.
2. tablazat. A vizsgalt torokorszagi nyariiltetvények orchidedi. A novekedési tipusok roviditése:
T = gumos, R = rizémas. (1) Telepiilés (Tartomany); (2) Orchideafajok (példdnyok szdma)
[Novekedési tipus]; (3) Orchidea-stirtiség (példany/ha); (4) felszantva.

Settlement Orchid species (number of individuals)  Orchid density (spe-
(Province) (1) [Growth habit] (2) cimens/hectare) (3)
1 Giileg (Tunceli) Epipactis persica (S06) Nannf. (4) [R], 38.5
Cephalanthera longifolia (L.) Fritsch (1) [R]
2 Kuzalan (Samsun)  Himantoglossum jankae Somlyay, Kreutz et 11.1
Ovari (2)[T]
3 Kuzalan (Samsun) Anacamptis pyramidalis (L.) Rich. (120) 171.8

[T], Serapias feldwegiana H. Baumann et
Kiinkele (2) [T]

4 Tagmanl (Sinop) Anacamptis pyramidalis (5) [T], 118.8
Anacamptis fragrans (Pollini) Bateman et
al. (1) [T], Serapias feldwegiana (3) [T],
Ophrys oestrifera M. Bieb. (3) [T], Ophrys
sp- (7) [T]
S Demirciler (Bolu) Ophrys apifera Huds. (1) [ T], Anacamptis 355.6
elegans A. Molnér et Lovas-Kiss (30) [T],
Anacamptis pyramidalis (58) [ T, Epipactis
helleborine (L.) Crantz (7) [R]

6 Hiisamettindere Cephalanthera damasonium (Mill.) Druce 15.8
(Bolu) (3)[R]
7  Memeceler (Bolu) - (ploughed) (4) 0
Yenikoy (Sakarya) - (ploughed) (4) 0
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Fig. 2. Orchids occurring in poplar plantations in Turkey. A — Himantoglossum jankae (Kuzalan,
Samsun); B — Anacamptis elegans, A. pyramidalis, Epipactis helleborine, Ophrys apifera (Demirciler,
Bolu); C — Anacamptis pyramidalis, Serapias feldwegiana (Kuzalan, Samsun). Photo by A. Molnér
V. (A and C) and T. Nagy (B).
2. dbra. Orchidedk eléforduldsa torokorszagi nyarfaiiltetvényekben. A — Himantoglossum jankae
(Kuzalan, Samsun); B — Anacamptis elegans, A. pyramidalis, Epipactis helleborine, Ophrys apifera
(Demirciler, Bolu); C — Anacamptis pyramidalis, Serapias feldwegiana (Kuzalan, Samsun). Molnar
V. A. (A és C) és Nagy T. (B) felvételei.
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Results

Orchids were found in six of the eight plantations surveyed (75%), with a to-
tal of 12 orchid species and more than 240 generative specimens (Table 2, Fig. 2).
(We were unable to identify fruiting specimens of one early flowering Ophrys spe-
cies in the lack of flowers bearing key specific characteristics.) Two of the eight
plantations were recently ploughed, where no orchid specimens were found. The
most widespread and abundant species was Anacamptis pyramidalis, which was
found in three plantations. Serapias feldwegiana was encountered in two planta-
tions, while both species were observed in one plantation. Although occurrences
of eight tuberous orchid species were documented in four plantations, no evi-
dence of tuber collection for salep was detected.

In the plantations with an average area of only 0.27 + 0.21 hectares, the pres-
ence of 0-5 orchid species was recorded (mean + SD = 1.88 + 1.80). The density
of orchid populations varied from 0 to 355.6 specimens per hectare (Table 2).
The average trunk diameter in poplar plantations harboring orchids ranged from
16.7 to 21.8 cm, and the average distance between the neighboring trunks ranged
from 2.8 to 3.8 m (cf. Tables 1 and 2).

According to growth habit, both tuberous and rhizomatous orchids were
found in the studied plantations, but the former ones were dominant: 8 species
(67%) and 232 specimens (94%) of the studied orchids were tuberous (Table 2).

Discussion

Based on our study, industrial poplar plantations in Turkey represent valu-
able habitats for terrestrial orchids. Although the orchid flora of Turkey is well
known and recently intensively studied (KREUTZ 1998, KREUTZ and COLAK
2009, K1rcaA et al. 2020), to our knowledge, hitherto no orchids have been docu-
mented in Turkish poplar plantations. This may be an important finding from a
conservational point of view for the three following reasons:

1) Plantations of Populus X canadensis (= xeuramericana) and P. deltoides
are widely cultivated in Turkey. The total area of Turkish poplar plantations in
1993 was estimated 160,000 hectares (ENGINDENIZ 2003) and annual poplar
wood production is about 4 million m* (TUNGTANER and OZEL 2008). Current
Turkish wood production does not meet the national demand for wood-prod-
ucts and therefore it seems necessary to increase the area of tree plantations
(SEMERCI et al. 2020).

2) Tuber collection for culinary purposes (salep and ice cream) is considered
as a key threat to Turkish orchids (SEz1k 2002a, 2002b, 2006, KASPAREK and
GRIMM 1999). Fortunately, in the studied plantations we did not detect any tuber
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collecting activity, which may suggest that plantations may be at least partially
exempt from tuber harvest.

3) Overgrazingis a major general conservation problem globally (CALLAWAY
etal. 2000, HOMEWOOD and RODGERS 1987, PAPANASTASIS etal. 2002, MOLNAR
et al. 2017c) and especially in Turkey (OzTAs et al. 2003, SEKERCIOGLU et al.
2011). Based on our experience, poplar plantations are largely free from grazing,
and this may play a role in the establishment and survival of orchids.

According to MOLNAR et al. (2022), it is poorly understood how certain
characteristics of poplar plantations influence presence and abundance of or-
chids such as area and age of the plantations. Based on our study, the area of pop-
lar plantations hosting orchids was 0.27 + 0.21 hectares (mean + SD), suggesting
that very small plantations may be suitable for orchid establishment.

The productivity of poplars and profitability of plantations strongly de-
pends on fertility treatments (GHEZEHEI et al. 2021), as well as rotation period
(SCHIBERNA et al. 2021). These factors are also likely to be related to the suit-
ability of the plantations for orchids, but this needs further research. From a
conservation point of view, increasing the rotation age, low-intensity cultiva-
tion, and minimizing ploughing and usage of herbicides in the plantations is
highly favorable.

Our preliminary results suggest that poplar plantations in Turkey may pro-
vide suitable habitat islands for certain orchid species — especially in landscapes
under intensive agricultural cultivation. However, it is important to emphasize
that cultivated plantations of poplars for timber production should not replace
natural forests.
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Elfogadva: 2022. 4prilis 19.

Kulcsszavak: Kis-Azsia, Orchidaceae, Populus x canadensis, szilepgytijtés, tillegeltetés,
tiltetvényszeril fatermesztés.

Osszefoglalas: Torokorszag orchideaflorajara jellemzd, hogy egyrészt az
egyik leggazdagabb a Mediterran térségben, masrészt a mezégazdasag intenzi-
vebbé valasa, a tajhasznalat megvéltozdsa, az él6helyek atalakuldsa, a tullegel-
tetés és a gumok kidsdsaval jard szalep-gytijtés miatt rendkiviil veszélyeztetett.
Kozleményiinkben szeretnénk felhivni a figyelmet a gazdasagi céli nyarfaiiltet-
vényekre mint orchidea-él6helyekre. 5 tartomany 8 tanulmanyozott iltetvénye
koziil 6-ban fordultak el orchidedk, 6sszesen 7 nemzetség 12 fajat (Anacamptis
elegans, A. fragrans, A. pyramidalis, Cephalanthera longifolia, C. damasonium, Epi-
pactis helleborine, E. persica, Himantoglossum jankae, Ophrys apifera, O. oestrifera,
Opbhrys sp., Serapias feldwegiana) talaltunk meg. Az dtlagosan minddssze 0,27 +
0,21 hektar teriiletd iiltetvényekben 0-5 faj (atlag + sz6rds = 1,88 + 1,80) jelen-
létét regisztraltuk. Az orchideaallomanyok stirtisége 0 és 355,6 példany/hektar
kozott véltozott (atlag + szérds = 88,95 + 124,6). Az iltetvényekben egyarant
el6fordultak gumos és rizémds névekedési tipusu orchidedk, de tobbségben vol-
tak az eldébbiek: a megtaldlt orchideafajok koziil 8 (67%), az egyedek koziil 232
(94%) volt gumés. Az orchideds ultetvényekben az dtlagos térzsatméré 16,7 és
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21,8 cm kozotti volt. A tanulményozott iiltetvényekben nem tapasztaltuk orchi-
deagumok gytijtésének vagy tdllegeltetésnek nyomait, ami hozzdjarulhat ahhoz,
hogy megfelel$ él6helyiil szolgaljanak egyes orchideafajok szimdra. Figyelembe
véve a nyarfaiiltetvények jelentds kiterjedését és teriiletitk varhaté tovabbi nove-
kedését Torokorszagban, szerepiiket az orchidedk meg6rzésében érdemesnek tii-

nik vizsgalni.
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orchidedk figyelmen kiviil hagyott él6helye]. Bot. K6zlem. 109(1): 55-66. [in English with Hungar-
ian abstract] DOI: 10.17716/BotKozlem.2022.109.1.55
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