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Cogunlukla kiglik-orta boylu, genis tepeli, yapragini doken bir agag
olan Makedonya mesesi (Quercus trojana Webb), en batida Giiney
italya’dan baslayarak doguya dogru Balkanlar ve Tiirkiye’nin batisi ile
glineyini kapsayan kesintili bir yayilis gosterir. Makedonya mesesi saf
ormanlar olusturmamaktadir. Yaprakl ormanlarda diger mese takson-
lariyla, maki elemani cali ve agacciklarla karisima girmekte, ayrica
karagam, kizilgam, sedir ve Toros goknari ormanlarinda da bulunabil-
mektedir. Farkli arastirmacilar tarafindan giinimiize kadar yayinlanan
kayit ve yayilis alanlarina gére, Makedonya mesesinin i¢c Anadolu’nun
kuzeyinde ve Ankara’da kaydi bulunmamakla birlikte bu galisma ile
birlikte turtin Ankara’nin kuzeybatisinda yayilis gosterdigi tespit edil-
mistir. Makalenin amaci, Makedonya mesesinin Ulkemizdeki yayihs
alanlarini irdeleyerek yeni bir yayilis alanini ve bu yayilis alanindaki
bireylerin botanik &zelliklerini tanimlamaktir. Calisma ile Ankara’nin
Beypazari ilgesi, Cakiloba mahallesi civarinda 900-1100 m yuikseltiler
arasinda Makedonya mesesi toplulugu tespit edilmistir. Alandan top-
lanan herbaryum ornekleri, morfolojik 6zellikleri en yakin olan
Makedonya ve Libnan mesesi ile detayh olarak karsilastirilmis olup
Olglilen tim parametreler Q. trojana tird ile uyumlu bulunurken
ozellikle yaprak sapi boyu ve yaprak kenari dislerinin kisa olmasiyla Q.
libani tiriinden ayrilmaktadir. Beypazari Cakiloba’nin giineyinde yak-
lasik 4 km civari bir hat boyunca Makedonya mesesi yer yer hakim tir
olmak Uzere, tlyli mege ve karagam ile birlikte karisik ormanlar olus-
turmaktadir. Ayrica, alanda iki farkli mevkide 75-85 cm ¢apli ve 150-
200 civari yasl anitsal Makedonya mesesi 6rneklerine de rastlanmis-
tir. Ankara’dan Makedonya mesesinin ilk kaydi niteligindeki bu toplu-
luga en yakin Makedonya meseleri daha batida Bilecik, Kitahya ve
Eskisehir illerinde, kus ugusu 150 km civari mesafededir.

Anahtar Kelimeler: Yeni kayit, Beypazari, yeni yayilis, anitsal
Makedonya mesesi, Tirkiye meseleri

ABSTRACT

The Macedonian oak (Quercus trojana Webb) is a mostly small- to
medium-sized broad-crested deciduous tree that shows an interrupted
distribution starting from Southern Italy in the far west and spreading
eastward, covering the Balkans as well as western and southern Tiirkiye.
Macedonian oaks do not form pure stands. They mix with other oak taxa
in broad-leaf forests and with shrubs and small trees in sclerophyllous
habitats and can also be found in black pine (Pinus nigra J. F. Arnold),
Turkish pine (P. brutia Ten.), Taurus cedar (Cedrus libani G. Olivier), and
Taurus fir (Abies cilicica [Antoine & Kotschy] Carriere) forests. According
to the records and distribution areas published by different researchers,
although no record exists for Macedonian oaks in the northern area of
Central Anatolia or in Ankara, this study has determined the species to be
distributed in the area northwest of Ankara. The article aims to examine
the distribution areas of Macedonian oak in Turkiye and to present a new
distribution area and the botanical characteristics of the specimens
within this distribution area. The study has identified an assemblage of
Macedonian oak between 900-1100 m above sea level around the village
of Cakiloba in Ankara’s Beypazari district. A detailed comparison of the
herbarium specimens collected from the area was made with
Macedonian and Lebanese oaks, and all the measured parameters were
found to be compatible with Q. trojana while differing from Q. libani,
especially with respect to the length of the petiole and short sharp-edged
teeth along the leaf margins. In terms of habitat, while the Macedonian
oak trees are the dominant species in some locations, they are also found
in mixed forests of downy oak (Q. pubescens) and black pine. In the
studied area, two monumental Macedonian oak trees between 75-85
cm in diameter and between 150-200 years old were also found. The
closest Macedonian oaks to this newly discovered community around
Ankara are located further west in the provinces of Bilecik, Kiitahya, and
Eskisehir at a bird-flight distance of 150 km.

Keywords: New record, Beypazari, new distribution, monumental
Macedonian oak, oaks of Turkiye
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Extended Abstract

The Macedonian oak (Quercus trojana Webb) is a mostly small- to medium-sized broad-crested deciduous tree that shows an
interrupted distribution starting from Southern Italy in the far west and spreading eastward, covering the Balkans and western and
southern Turkiye. Macedonian oaks are situated among the Cerris section of the red oak group and is morphologically very similar
to the Lebanese oak (Q. libani Oliv.). These two oak species can be distinguished by features such as their petioles, leaf margin,
tooth length, number of teeth and veins, leaf size, and cupule scale shape. In addition, the Lebanese oak geographically spreads
further east than the Macedonian oak in eastern and southeastern Turkiye and Iran.

Macedonian oaks do not form pure forests. They mix with other oak taxa in broad-leaf forests and with shrubs and small tress
in maquis habitats and can also be found in black pine (Pinus nigra Arnold), Turkish pine (P. brutia Ten.), Taurus cedar (Cedrus
libani Oliv.), and Taurus fir (Abies cilicica [Antoine & Kotschy] Carriere) forests. According to the records and distribution areas
published by different researchers, the Macedonian oak was known to not be distributed in northern Central Anatolia or in Ankara
province. In 2020, however, Macedonian oak communities were found around the village of Cakiloba in Ankara’s Beypazari district.
Herbarium samples were collected from these oaks in order to determine the species of the oak community found in the Cakiloba
neighborhood of Beypazari. Information about the herbarium sample is provided below:

A3 Ankara: Beypazari, south and east of Cakiloba village, mixed oak forest between Findicak valley and Ziyarettepe, 900-1060 m,
11.10.2020, T. Korukla (ANK 21102)!

The morphological features of the collected samples were evaluated according to the identification key from the Cerris section.
Afterwards, herbarium samples collected from the field were examined with a stereo microscope for detailed species identification,
with morphological measurements being made and compared to the morphological values for Q. trojana and Q. libani as found
in the literature.

After the first evaluation following the identification key, the samples were found to have features similar to Q. trojana and Q. libani
based on the long lanceolate (i.e., linear leaves), leaf margins with sharp-edged teeth, cupule of the acorn with scales closed on
each other at the bottom while loose and elongated at the tip, and old trunk bark cracked into small scales.

For a more detailed comparison, the study examined 27 leaves from nine different samples under a stereo microscope and recorded
the leaf sizes, petiole lengths, leaf margin tooth count measurements, and indumentum characteristics. This evaluation determined
the oak samples collected from the forests of Cakiloba village in Ankara’s Beypazari district to be Macedonian oak (Q. trojana), as
the values for all parameters were within the range of Q. trojana. While evaluating all parameters holistically is important when
comparing two oak species, the petiole length and short leaf margin teeth are particularly prominent for distinguishing between
these two species, as they are very similar in appearance.

During the field visits, the Macedonian oak communities were determined to be distributed between 900-1100 m above sea
level and to cover an area of about 400 ha, extending along the northeast-southwest axis south of Cakiloba. In terms of habitat,
the Macedonian oak trees were mostly observed in abundance in the mixed forests of downy oak (Q. pubescens) and black pine
(P. nigra), while Juniperus oxycedrus, Crataegus sp., Q. ithaburensis subsp. macrolepis, Pinus brutia, Pistacia terebinthus, Pistacia
atlantica, Rosa sp., Rhamnus sp., Prunus divaricata, Colutea cilicica and Rhus coraria were seen seldomly. Considering that Q.
trojana is generally a Mediterranean and Balkan oak species, the vegetative structure of Cakiloba is seen to be consistent with the
habitat of the Macedonian oak as provided in the literature. Beypazari district is located in northwestern Ankara, which is a region
that transitions from the Mediterranean in the west to the Black Sea region in the north. Therefore, many Mediterranean species
including Pinus brutia, Rhus coraria, Pistacia terebinthus are naturally distributed in this region.

In addition, the study found two monumental Macedonian oak trees with diameters between 75-85 cm and between 150-200
years old in the Ziyarettepe and Findicak localities of the village. In addition to covering a large area with its abundant presence,
the observation of old Macedonian oak trees in the area also support the species’ natural distribution. This also marks the first
record from Ankara province.




S.T. Kériikli ve ark., Makedonya Mesesinin (Quercus trojana Webb) Ankara’dan ilk Kaydi

GiRiS

Quercus trojana ayri bir mese tiri olarak ilk defa P.B. Webb’in
1839 tarihli bir mektubunda, Biga yarimadasindan topladigi
meseler arasinda bahsedilmektedir. Webb, Alexandria Troas
antik kentinin giineyinde (Ezine ilgesi, Dalyan K&yi sinirlari
icerisinde Kestanbolluk mevkiinde) rastladigi bu yeni mese
tlranun palamut kadehinin bir sekilde Palamut mesesinin (Q.
ithaburensis Decne.) kadehine benzedigini, diger taraftan sert
yapraklarinin iki yizintn de parladigini belirtmektedir (Webb,
1839). Latince ismini (Quercus trojana) ilk defa tanitildig
Truva bélgesinden almakla birlikte, Tirkge adini ingilizce’den
(Macedonian oak) gevrilmis olan Makedonya mesesi adindan
almaktadir.

Makedonya mesesi ¢ogunlukla kiiglik-orta boylu, genis tepeli,
yapragini doken veya yari-herdem yesil bir agactir (Yaltirik,
1984). Makedonya mesesi, en batida Giiney italya’dan
baslayarak doguya dogru Balkanlar ve Turkiye'nin batisi
ile glineyini kapsayan kesintili bir yayilis gosterir (Sekil 1)
(Browicz 1982, Jalas & Suominen 1976). Kirmizi meseler
grubunda, Cerris seksiyonunda yer alan Makedonya mesesi,
bu meseyi ilk yayinlayan Webb tarafindan Palamut mesesine
benzetilmekle birlikte aslinda kadeh pullarinin yapisi, yaprak
sekli ve tlly durumuyla bu mese tiirtinden kolaylikla ayrilabilir.
Diger taraftan, morfolojik olarak Makedonya mesesine en yakin
tur Libnan mesesi (Q. libani G. Olivier) olup Libnan mesesi
Makedonya mesesine gore daha doguda, Tiirkiye'nin dogu ve
glineydogusu ile iran’da yayilis géstermektedir. Birbirlerine
oldukga benzeyen bu iki mese tlri yaprak sapi, yaprak kenari
dis uzunlugu, dis-damar sayisi, yaprak boyutu ve kadeh pulu
sekli gibi ozellikleriyle ayrilabilmektedir.

Makedonya megsesi saf ormanlar olusturmamaktadir. Yaprakl
ormanlarda diger mese taksonlariyla (Q. ithaburensis subsp
macrolepis (Kotschy) Hedge & Yalt., Q. pubescens Willd., Q.
infectoria G.Olivier, Q. cerris L.) karisikhga giren Makedonya
mesesi, bozuk mese baltaliklarinin pseudo-maki’ye dénlstugi
yerlerde Pistacia terebinthus L., Juniperus oxycedrus L., Phillyrea
latifolia L., Pyrus spinosa Forssk., Crataegus spp. ile birlikte
bulunur. Ayrica, karagam (Pinus nigra J.F.Arnold), kizilgam (Pinus
brutia Ten.), sedir (Cedrus libani A.Rich.) ve Toros goknari (Abies
cilicica (Antoine & Kotschy) Carriére) ormanlarinda da gorulur
(Yaltirik, 1984). Kavgaci ve ark. (2021) tarafindan Akdeniz
ormanlarinin vejetasyon siniflandirmasina gére Makedonya
mesesi, kayacigin (Ostrya carpinifolia) baskin oldugu, yaprak
doken meselerin (Q. trojana, Q. vulcanica) ve agag/callarin
(Acer hyrcanum, A. monspessulanum, Cornus sanguinea ve
Fraxinus ornus gibi) karisima girdigi 9. vejetasyon grubunda
yer almaktadir. Yazarlar bu vejetasyon grubunun Akdeniz’de
daha yiksek kesimlerde, yagisin nispeten daha gok ve sicaklik
mevsimselliginin daha az etkili oldugu supra- ve oro-Akdeniz
vejetasyon kusaginda yetistigini belirtmektedir.

Farkli arastirmacilar tarafindan giiniimiize kadar yayinlanan
kayit ve yayilis alanlarina gére, Makedonya mesesi tilkemizde
Canakkale, Balikesir, Bursa, Bilecik, Manisa, Kiitahya, Eskisehir,
Isparta, Aydin, Nigde, Aksaray, Usak, Burdur, Afyon, Konya,

Karaman, Antalya ve Mersin illeri sinirlarinda yayihs gésterirken
(Hedge ve Yaltirik, 1982; Yaltirik, 1984; Zielinski ve ark., 2006 ve
Yilmaz, 2018), Orta Anadolu’da Sakarya nehrinin dogusunda ve
Ankara’da yayilis alani bulunmamaktadir (Sekil 1).

Ancak, 2020 yilinda Ankara’nin Beypazari ilgesi, Cakiloba
mahallesi civarinda gergeklestirilen arazi gezisi esnasinda
900-1100 m arasindaki mese-karagcam karisik ormanlarinda
anitsal nitelikte ¢ap ve yasa sahip drnekleri dahil olmak Gzere
Makedonya mesesi topluluklarina rastlanmigtir.

Bu makalede, Makedonya mesesinin botanik 6zellikleri ve
ilkemizdeki yayilis alanlarinin tanitilmasinin ardindan, ig
Anadolu’da Sakarya nehrinin dogusundan ve Ankara ilinden
bu mese tiriinln ilk kaydi hakkinda bilgiler verilmistir.

10° 15°

Sekil 1. Q. trojana’nin dlnyadaki yayilis alani. Tarali alanlar ve
kare isaretleri Q. trojana’nin ana alttiri Q. trojana subsp.
trojana’ninyayilisinigosterirken, iggenisaretleri Yunanistan’daki
Q. trojana subsp. euboica alttirtnin yayilisini, yuvarlak isaretler
ise Turkiye'nin giineyinde Mersin ve Antalya civarinda yayilis
gosterdigi yayinlanan Q. trojana subsp. yaltirikii alttGrind
gostermektedir (Kaynak: Zielinski ve ark., 2006).

MAKEDONYA MESESININ BOTANIK OZELLIKLERI, TANI
ANAHTARI VE YAYILISI

Makedonya mesesinin botanik 6zellikleri ve Cerris seksiyonu
icerisindeki yerini gosteren tani anahtari, literatir bilgilerine
dayanarak asagida verilmistir;

10-18 m’ye kadar boylanabilen, yapragini déken ya da yari
herdem yesil, yuvarlak veya genis tepeli bir agactir. Sivri uglu,
yumurta, uzun eliptik veya dar dikdortgen bigimindeki yapraklar
3-8 (10) x 1,5-3 (-4) cm boyutlarindadir. Yaprak kenarlari 8-10
(-12) cift dikensi dislidir. Yaprak sapi 2-8 mm (Yaltirik, 1984)
veya 1 cm’den kiguktur (Yilmaz, 2018). Yaprak sekli, boyutu,
kenarindaki dis sayisi, tiyltulik durumu ve kadeh pullari
acisindan ¢ok degiskenlik gostermektedir. Yapraklarin Gst yiza
tlystz ve parlak koyu yesil ya da seyrek/yogun yildiz tiyli ve
donuk yesil iken, alt yiizii ise hemen hemen tiysiiz ve agik yesil
ya da yogun yildiz taylQ, gri renkli olabilmektedir (Zielinski ve
dig., 2006).
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Kadeh pullari birbiri tGzerine sikica kapanmis veya tiim pullar
sapa dogru geri kivrilmis ya da alt ve ortada yer alan pullar
geriye dogru kivrik oldugu halde, kadeh kenarina yakin olanlar
birbiri Gzerine sikica kapanmis ve diiz olabilmektedir (Yaltirik,
1984). Gévde kabuklari geng yaslarda duizgtin ve koyu gri renkli
iken, ileri yaslarda govde kabuklari kiigiik ya da uzunca pargalar
halinde ¢atlakli, agik gri-kahverengidir.

Q. trojana’nin da iginde yer aldigi Cerris seksiyonu igin asagida
sunulan tani anahtari (Yaltirik, 1984; Yilmaz, 2018) kullanilarak
Makedonya mesesi diger mese tirlerinden ve kendisine en
yakin mese turl Q. libani’den ayirt edilebilir.

1. Meyve olgunlasmasi 2. yilda olur; olgunlasan kupulalarin
sapi kalindir (2,5-5 mm g¢apinda); yaprak loplarinin ucunda az
veya ¢ok belirgin kilgiksi-dikenli ¢ikintilar bulunur; kadeh pullari
¢ogunlukla birbiri Gzerine gevsek kapanmis veya geriye dogru
kivrik (seksiyon Cerris)

2. Yapraklar yumurtamsi-eliptik veya dar yumurta bigiminde;
alt ylzleri kege gibi sik yildiz tlylerle kaplh; kadeh blyik,
tirnaklar uzun, seritsi, ¢ogunlukla birbiri Gzerine gevsek
kapanmig veya geriye dogru kivrik.

3. Tomurcuk dis pullari sag gibi ince ve uzundur ve dokilmezler;
yapraklar az veya c¢ok derin lopludur ve loplarin ucunda
oldukga kisa dikenleri vardir; kupulanin pullari (tirnaklar)
iPlik gIDI INCEAIN...ciiietiere e
Quercus cerris

3. Tomurcuk dis pullari sag gibi uzamamistir. Yapraklar digli
veya ¢ogunlukla sig loplu; dis ve loplarin ucu uzun kilgiksi
dikenlidir; kupula pullari (tirnaklar) genis seritsi veya
koselidir.

4. Yaprak kenarlari diizenli araliklarla disli, loplu degil;
kupula pullari genis veya dar lggen seklinde, geriye
KIVEIMAMIS.tie it s s Quercus
brantii

5. Yaprak kenarlari diizensiz araliklarla loplu, loplar
sivri uglu; kupula pullari dar serit seklinde ve
koseli, olgunlastiginda odunlasir, cogunlukla geriye
KIVEIK ottt s v e QU@ CUS
ithaburensis subsp. macrolepis

2. Yaprak uzun mizrak veya genis seritsi bigimde; alt yuzleri
ciplak veya seyrek yildiz tiiyli bazen her iki yizi de yogun
yildiz taylu (Q. trojana subsp. yaltirikii) ; yaprak kenarlari
sivri keskin disli; kadehin pullari dip tarafta birbiri Gzerine
kapanmis; kadeh kenarina dogru pullarin ucu gevsemis.

6. Yaprak saplari 1 cm’den kisa; yapraklar 3-8 (-10)x(1,5-
3 (-4) cm boyutlarinda; yaprak kenarlarindaki dis sayisi
8-10 (-12) Gift woereeereeerrereceen Quercus trojana

7. yaprak saplari 1-2 cm uzunlugunda; yapraklar 6-10
(-15) x 2-3 (-6) cm boyutlarinda; yaprak kenarlarindaki
dig sayiIst 10-14 Gift v.ceveererreeceeeeere e Quercus libani

Tablo 1. Makedonya ve Libnan meseleri arasindaki farklar

Q. trojana Q. libani
Yaprak sapi uzunlugu 1 cm’den kisa 1-2cm
Yaprak uzunlugu 3-8 (-10) cm 6-10 (-15) cm
Yaprak genisligi 1,5-3 (-4) cm 2-3(-6) cm
Yaprak kenari dis sayisi 8-10 (-12) gift 10-14 gift
Dislerin uzunlugu Kisa Uzun

Alt yuzleri giplak veya
seyrek yildiz tiylu
(subsp. trojana)

Cogunlukla her
iki ylzu de giplak
veya alt yiizii sik
Her iki yiizii de yoBun | v da seyrek yildiz
yildiz tayld (subsp. tiyl
yaltirikii)

Yaprak alti tly durumu

Ulkemizde yayihis

Yapilan literatlir ve gozlem kayitlari taramasina gore,
Makedonya mesesinin yayilis gosterdigi alanlar Davis’in Tirkiye
florasinda kullandigi kareleme sistemi esas alinarak asagida
verilmistir.

Q. trojana subsp. trojana

Al Canakkale: Dimrekgay serisi, 4 nolu Bolme, Kizilkegili, 300m,
1972 Yaltirik (ISTO 17588!); Eceabat (Yaltirik, 1984).

A2 Bilecik: Bilecik yakini, Dingler 733.; Asagikoy yakini, Dingler
558 (Yaltirik, 1973).;

B1 Canakkale: Ezine, Alexandria Troas antik kentinin glineyi
(Geyikli’nin dogusu), (holo. K!); Bayramig, Yigitler nahiyesi,
Agilalt, 150m, Goktiirk ISTO 15039 (Yaltirik, 1973); Manisa:
Kirkagag, Sarikaya zirve yakininda, Pesmen ISTO 769! (ISTO
55741);

B2 Bursa: M. Kemalpasa, Devecikonagi bolgesi, 370 m, Gl
101291, 10128! (Yaltirik, 1973); Uluabat goli civari, A. Baytop
(ISTE 18711)!; Balikesir: Dursunbey, Gélciik bdlgesi, ismailler
koyl, Sahmardi, 640 m, ISTO 15038! (Yaltirik, 1973); Usak:
Gure (https://www.gezenadam.com/biota/support/biota_
Observation.php?ID=302&sID=1624214069), Kitahya: Tavsanli-
inegdl arasi, Tavsanl’dan 5km sonra, 800 m, Dudley, D. 36137
(ISTO 3113)!; Domanig, eski mezarlik, 900 m, Davis ve Coode,
D. 36416 (ISTO 3738) |; Domanig, Hisar, Dinler 770.

B3 Afyon: Sultan daglari, Deregine, 1100 m, A. Baytop (ISTE
28987)!; Eskisehir: Kirka, Kunduzlar Baraji gevresi, N: 390 21’ 27.9"-
E: 300 34' 08.8", 1064 m., 20.05.2010, D. Akd. El., OUFE: 15091.

B5 Aksaray: Hasan Dagi, Helvadere-Yenipinar arasi tarla ve yol
kenarlari, 1300-1400 m, 09.06.2009, Baskose 1540; Hasan
Dagi, Karacadren Ust kesimleri, yiksek tepelik alanlar, Ali'nin
Korusu mevkii, 1600-1750 m, 17.06.2009, Baskose 1598; Nigde:
Murtaza barajinin etrafindaki yamacglar, 382 09’ 16” N - 342
32’ 52" E, 1765 m, 11.07.2010, N. Kenar 1291; Ciftlik, Azatli ve
Komircu koyleri arasindaki kuzey yamaglar, 382 12’ 05” N - 342
31’ 58” E, 1655 m, 17.07.2011, N. Kenar 1706.
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C2 Denizli: Acipayam (Bulut ve ark., 2017); Cardak, Gemis koy(,
Acigol’tin glineyindeki ardig ormanlari, 1400-1500 m (https://
www.gbif.org/occurrence/3466118356); Burdur: Tefenni, Eseler
Yaylasi, Pinus nigra ormani, 1498 m, 21.11.2009, ZCA, GA,
HUEF09426; Antalya: EImal, Ciglikara’nin giineyi, Kohu dagi,
Fitz & Spitz. 924!.

C3 Isparta: Beysehir géliiniin batisi ve giineyi, 1400 m (Ozkan ve
Kantarci, 2008); Afyonkarahisar: Basmakgi, S6gut Daglari, Cigri
Koy, Degirmendere Kanyonu, 1130 m, 11.09.2013, Kargioglu
7739 (Kargioglu ve Baygil, 2019); Konya: Beysehir goliniin
24 km guneybatisi, 1200 m, Sorger65-40-1!; Huyuk’in 4 km
kuzeydogusu, Suludere-Mutlu arasi, Koru belbasi mevkii, 1400-
1450m (A. Demirtas gdzlemi); Bozkir, Akgapinar ve Ugpinar yash
karagam ormanlari, 1300-1400 m (Kirsal Cevre, 2019); Antalya:
Akseki, Cini yaylasi, 1350 m, Karatas & Avci ISTO 15623! (yaprak
alt kalici-yogun yildiz tlyld, kadeh pullari hep yatik form);
Bayatbademler, 950 m (Kavgaci ve ark., 2021).

C4 Karaman: Ermenek’in 30 km Bati-Kuzeybatisi, Adiller, 1500
m, Spitzenberger 77!; Karapinar-Emirgazi, Karacadag, 1400 m
(Kirsal Cevre, 2019).

C5 Konya: Eregli, Aydos dagi, Cakillar koyid, 1600 m, Erik 24931.
Q. trojana subsp. yaltirikii

Holotip: Mersin: icel, Hact Ahmetli ve Cukurbag arasinda,
Cukurbag yakininda, Mut’un 18-20 km Kuzey-Kuzeydogusunda,
1200 m, Kizilgam ormaninin kenari, tash-killi yamaglar,
31.5.1991, Boratyoski, Browicz & Zielioski 6863 (KOR 25094).

C4 Mersin: igel, Ermenek yolu kenarinda, Abanoz yakininda,
kayalar arasinda kiiglik mera, 29.5.1991, Boratyoski, Browicz
& Zielioski 6780 (KOR 31026); Antalya: Geyik daglari, 1500 m,
kiregtasi kayalik arazi Gizerinde Toros goknari-karagam (Abies
cilicica-Pinus nigra) ormani, 5.8.2005, Boratyoski & Boratyoska
TU-05/32 (B, KOR 44631).

GEREC VE YONTEM

Ankara’nin Beypazari ilgesi, Gakiloba mahallesinde rastlanan
mese toplulugunun tir tespiti icin dncelikle bu meselerden

herbaryum o6rnekleri toplanmis olup toplanan 6rneklerin
morfolojik 6zellikleri, Cerris seksiyonunun teshis anahtarina gére
degerlendirilmistir. Sonrasinda detayli tlr tespiti igin araziden
toplanan herbaryum o6rnekleri stereo mikroskop ile incelenmis,
morfolojik dl¢imleri yapilarak Q. trojana ve Q. libani’'nin
literattirde yer alan morfolojik degerleri ile kiyaslanmistir.

Ayrica, tespit edilen Makedonya mesesinin yaprak, palamut,
geng-yash govde, anitsal agaclar ve habitat 6zellikleri sahada
detayh bicimde fotograflanmistir. Ankara’dan Makedonya
mesesinin bu ilk kaydi, tirtn literatirde sunulan kayitlari ve
Liibnan mesesinin yayilisi ile birlikte cografi bilgi sistemleri (CBS)
kullanilarak haritalanmistir.

BULGULAR

Ankara’nin Beypazari ilgesine 2020 yilinda yapilan bir arazi
gezisi sirasinda, Cakiloba mahallesinin ¢evresinde, 900-1100
m ylkseltiler arasindaki mese-karagam karisik ormanlarinda
bolgenin yaygin mege tirlerinden yaprak ve palamut ozellikleriyle
belirgin farkliliklar gosteren (Sekil 2.A) ve Makedonya mesesinin
ozelliklerini yansitan mese agagclarina rastlanmistir.

Ankara’da Makedonya mesesinin ve ona en yakin Liibnan
mesesinin kaydi bulunmamasi nedeniyle, tir tespiti igin
bu agaclardan herbaryum ornekleri toplanmis ve Ankara
Herbaryumu’na teslim edilmistir. Herbaryum 6rneginin bilgileri
asagida sunulmustur:

A3 Ankara: Beypazari, Cakiloba kdyliniin glineyi ve dogusu,
Findicak vadisi ve Ziyarettepe arsindaki karisik mese ormani,
900-1060 m, 11.10.2020, T. Korukli (ANK 21102)!

Yapraklari uzun mizrak ya da seritsi bigimli, kenarlari sivri
keskin disli; palamut kadehinin pullari dip tarafta birbiri Gzerine
kapanmis, ug tarafta gevsek ve uzamis; yash govde kabuklari
kuguk pullar halinde gatlakli 6zellik gdsteren bu agaglar (Sekil 3)
teshis anahtarina gore yapilan ilk degerlendirmede Q. trojana
ve Q. libani'nin ozellikleri ile uyumlu bulunmustur.

Teshis anahtarinda (Yaltirik, 1984; Yilmaz, 2018) Makedonya ve
Lubnan megeleri arasindaki farklarin yaprak morfolojisi ile ilgili
olmasi nedeniyle, toplanan 9 farkli 6rnekten 27 yapragin (her
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Sekil 2. Beypazari Cakiloba’da ve civar bolgede rastlanan mese tirlerinin palamutlarinin karsilastiriimasi (A. Q. trojana-Cakiloba,
B. Q. ithaburensis subsp. macrolepis-Cakiloba, C. Q. cerris-Nallihan ve D. Q. pubescens-Cakiloba).
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gbvde gorinima.

ornekten kiguk, orta ve blylk 3 yaprak segilerek) dlglimleri
yapilmis ve tly ozellikleri incelenmistir. Karsilastirma sonuglari
Tablo 2’de agiklanmigtir.

Tablo 2’de gorildugi Gzere, 6zellikle yaprak sapi boyu ve
yaprak kenari dislerinin kisa olmasiyla Cakiloba érnegi Q. libani
tirinden ayrilmaktadir. Ankara’nin Beypazari ilgesine bagh
Cakiloba mahallesi ormanlarindan toplanan mese 6rneklerinin
Makedonya mesesi (Q. trojana) oldugu anlasiimaktadir. Alt tir
olarak ise yaprak tiy durumu degisken olmakla birlikte her iki
yuzii de yogun yildiz tiylu 6rnek gézlenmediginden, incelenen
ornekler yaygin alttlir olan Q. trojana subsp. trojana olarak
degerlendirilmistir. iki mese tiiriiniin karsilastiriimasinda tim
parametrelerin butunlikli olarak degerlendirilmesi 6nemli
olmakla birlikte, birbirine oldukga yakin bu iki tiiriin ayriminda
yaprak sapi uzunlugu 6zellikle 6ne gikmaktadir.

Daha sonra ayni alana ilave saha ziyaretleri gergeklestirilmis,
tekil agaglarin 6tesinde Cakiloba’nin dogusundaki Ziyarettepe
mevkiinden glineybatiya dogru uzanan yaklasik 4 km civari bir hat
boyunca, yer yer hakim tlr olmak lzere, Makedonya mesesinin
tlyli mese ve karagam ile birlikte karisik ormanlar olusturdugu
gozlenmistir (Bkz. Sekil 4). Ankara’nin kuzeybatisinda Beypazari-
Nallihan boyunca uzanan ve Akdeniz’e 6zgii kizilgam ormanlarinin

Sekil 3. Beypazari, Cakiloba kdyu cevresinde rastlanan Makedonya mesesinin A. yaprak, B. Palamut, C. geng¢ govde ve D. yash

Sekil 4. Beypazari-Cakiloba’da Makedonya mesesinin gozlendigi
bolgenin genel habitat yapisi.

dogal yayilis gosterdigi bir hattin dogu ucunda yer alan bolgede,
diken ardici (Juniperus oxycedrus), kusburnu (Rosa sp.), cehri
(Rhamnus sp.), yunus erigi (Prunus divaricata), patlangag (Colutea
cilicica), alig (Crataegus sp.) yaninda, Anadolu palamut mesesi (Q.
ithaburensis subsp. macrolepis), menengig (Pistacia terebinthus),

Tablo 2. Cakiloba 6rneginin Makedonya mesesi (Q. trojana) ve Lilbnan mesesinin (Q. libani) morfolojik karsilastirmasi

Cakiloba érnegi Q. trojana Q. libani
Yaprak sapi uzunlugu 0,52 (0,2-1) cm 1 cm’den kisa 1-2cm
Yaprak uzunlugu 6(3,3-10,4) cm 3-8 (-10) cm 6-10 (-15) cm
Yaprak genisligi 2,3(1,1-3,9) cm 1,5-3 (-4) cm 2-3 (-6) cm

Sivri disli (akut) ya da uzunca sivri

Yaprak kenan disli (akuminat)

Sivri disli (akut) ya da uzunca sivri

Kilgiksi digli (aristat)
disli (akuminat)

Yaprak kenari dis sayisi 9 (5-15) cift

8-10 (-12) cift 10-14 cift

yuzu giplak-alt yuzi seyrek yildiz

Ty durumu oldukga degisken. Ust | Alt yiizleri ciplak veya seyrek yildiz

tuylu (subsp. trojana)

tyli veya Ust yuzu seyrek-alt yuzi

yogun yildiz tiiylt yapraklar yaygin

iken, her iki ylzu ciplak yaprak da
nadiren gozlenmistir.

Yaprak alti tily durumu

Her iki yuzu de yogun yildiz tuylu

Cogunlukla her iki yizu de ¢iplak veya

(subsp. yaltirikii alt yzl sik ya da seyrek yildiz taylu

*Tablodaki Cakiloba degerleri tiim dlgimlerin ortalamasini gosterirken, parantez igindeki degerler minimum ve maksimum 6lgtimlerdir.
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Sekil 5. Ziyarettepe (A. gogus cevresi: 245 cm) ve Findicak (B. gégis ¢evresi: 270 cm) mevkilerindeki anitsal Makedonya meseleri.
C. 245 cm gogus cevreli agacin (A) yaprak ve palamut detaylari.

200E wv0e o0e

Sekil 6. Beypazari-Cakiloba’da tespit edilen Makedonya
mesesinin (Q. trojana) konumu (Kirmizi) ve Q. trojana ve ona
en yakin Q. libani tirlerinin Turkiye’deki dagilimi (Tir dagilimi
haritalarinda Q. trojana igin ‘Ulkemizde yayilis’ bélimiindeki
kayitlar kullanilirken, Q. libani igin Hedge ve Yaltirik (1982),
Coban ve ark. (2020), Aykut ve ark. (2008)).

sakizlik (Pistacia atlantica), sumak (Rhus coraria) ve kizilgam (P
brutia) gibi Akdeniz elementi agag ve galilar da bulunmaktadir.

Arazi ¢alismalari sirasinda, Cakiloba’nin Ziyarettepe ve Findicak
mevkiilerinde 75-85 cm ¢apli ve 150-200 civari yash (alinan
karot 6rnegine gore) anitsal Makedonya mesesi agaglari da

gozlenmistir (Sekil 5). 400 hektari asan bir alanda her yastan
Makedonya meselerinin orman karisimina girmesi ve 150-200
civari yasli bireylerinin de goézlenmesi tiiriin bu bélgede dogal
yayilisinin gostergesidir.

Sekil 6’da goruldigl tzere, Ankara’dan Makedonya mesesinin
ilk kaydi niteligindeki bu topluluga en yakin Makedonya meseleri
daha batida kus ugusu 150 km civari mesafede Bilecik, Kiitahya
ve Eskisehir illerinde bulunurken, bu noktaya glineydeki Afyon
Sultan daglarindaki Makedonya meseleri kus ugusu 200 km
mesafede, giineydoguda Aksaray Hasan dagindaki Makedonya
meseleri ise yaklagik 300 km mesafededir.

TARTISMA VE SONUCLAR

Bu makale ile Makedonya mesesinin Ankara’dan ilk kaydi
verilmis ve tlrin Orta Anadolu’da Sakarya nehrinin dogusuna
kadar yayilis gosterdigi ortaya konulmustur. Hem Beypazari-
Cakiloba bdlgesinin civarinda hem de Bilecik-Eskisehir-Ankara
hattinda benzer yapilardaki ormanlarda yapilacak arastirmalarla
Makedonya mesesinin yeni topluluklarina ulagiimasi olasidir.

Birbirlerine olduk¢a benzeyen Makedonya ve Libnan
meselerinin ayrimi igin literatirde yaprak sapi ve yaprak
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kenari dis uzunlugu, dis-damar sayisi, yaprak boyutu ve
kadeh pulu sekli gibi parametreler 6ne ¢ikmaktadir. Ayni
agactan yapraklarin bile boyut, sekil, dis-damar sayisi ve
kadeh pulu seklinin degiskenlik gosterdigi dikkate alindiginda,
bu tir morfolojik karsilastirmalarin mevcut populasyonun
varyasyonunu yansitacak sayida érnek kullanilarak yapiimasi
daha saglikli sonuglar verecektir. Bununla birlikte, Cakiloba
orneginde bu iki tarGn ayrimi igin yaprak sapi uzunlugu en
tutarh parametre olarak éne ¢ikmistir.

Yaltirik (1984)’te vurgulandig tizere Makedonya mesesinin
palamut kadehleri boyut ve sekil olarak blyik varyasyon
gostermektedir. Cakiloba’da rastlanan Makedonya mesesi
topluluklarinda da palamut kadehlerinin sekli biiyik varyasyon
gostermektedir. Sekil 7°de farklh form ve kadeh pulu sekline
sahip palamut 6rnekleri gosterilmistir.

Literatirde Makedonya mesesi, yapragini doken veya yari-
herdem yesil bir agag olarak belirtiimektedir (Yaltirik, 1984).
Bununla birlikte, Ankara-Beypazari'nda ve baska noktalarda
bugiine kadar rastladigimiz 6rneklerde yari-herdem vyesil
ozellige rastlanmamis olup Makedonya meselerinin sonbaharda
yapraklarinin kurudugu ve kahverengi kuru yapraklarin kisi
agacin tizerinde dokllmeden gegirdigi gozlenmistir (Sekil 4).

) L

=

Sekil 7. Beypazari Cakiloba’dan farkl form ve kadeh pul sekilli M

Cografi olarak batidan doguya birbirinin devami niteliginde olan
ve morfolojik olarak ozellikleri birbirine benzeyen Makedonya
ve Libnan meselerinin ayriminin daha iyi anlagilabilmesi igin
hem bu meseleri karsilagtiran hem de Anadolu’nun tim megse
taksonlarini kapsayan filogenetik arastirmalar, Anadolu’da
meselerin tirlesmesinin anlasilmasina katkilar saglayacaktir.
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akedonya mesesi palamutlari. Alt ve ortadaki kadeh pullari birbiri

Uzerine sikica kapanmis (A) veya pullar diklesmis/geriye kivrik (B, C, D), uctaki pullar diize yakin ya da geriye kivrik.




S.T. Kériikli ve ark., Makedonya Mesesinin (Quercus trojana Webb) Ankara’dan ilk Kaydi

KAYNAKCA/REFERENCES

Arituluk, Z. C., Ezer, N., ve Akaydin, G. (2014). Flora of Tefenni district
(Burdur/Turkey). Biological Diversity and Conservation, 7/3, 146-
166.

Aykut, Y., Uslu, E., ve Babag, M.T. (2008). Karyological studies on four
Quercus L. species in Turkey. Caryologia, 61:4, 397-401, DOI:10.1
080/00087114.2008.10589653

Browicz, K. (1982). Chorology of trees and shrubs in south-west Asia and
adjacent regions Volume 1. Warszawa & Poznao, Davis, P.H. (ed.).

Bulut, G., Haznedaroglu, M.Z., Dogan, A., Koyu, H., Tuzlaci, E. (2017).
An Ethnobotanical Study of Medicinal Plants in Acipayam
(Denizli-Turkey). Journal of Herbal Medicine. http://dx.doi.
org/10.1016/j.hermed.2017.08.001

Coban, H. 0., Oriicii, O. K., ve Arslan, E.S. (2020). MaxEnt Modeling
for Predicting the Current and Future Potential Geographical
Distribution of Quercus libani Olivier. Sustainability 12, no. 7:
2671. https://doi.org/10.3390/su12072671

Davis, P. H.(ed.). (1965-1988). Flora of Turkey and East Aegean
Islands, 9 vols. + Supplement. University Press, Edinburgh.

Dere, H.H., Koyuncu, O., Yaylaci, O.K., Oztiirk, D., Ozgisi, K., Sezer,
0., Savaroglu, F. (2013). Kirka (Eskisehir) ve Cevresinin Damarh
Bitki Florasi. Artvin Coruh Universitesi Orman Fakiiltesi Dergisi,
ISSN:2146-1880 (basih) 2146-698X (elektronik).

Hedge, I. ve Yaltirik, F. (1982). Quercus L. in: Davis P. H. (ed.), Flora
of Turkey and the East Aegean Islands 7. University Press,
Edinburgh, Pp. 659-683.

Jalas, J. ve Suominen, J. (ed.). (1976). Atlas Florae Europeae 3.
Helsinki.

Kargioglu, M. ve Baygiil, i. (2019). Degirmendere Kanyonu Florasi.
Afyon Kocatepe Universitesi Fen ve Miihendislik Bilimleri Dergisi,
19, 031002 (508-532).

Kavgaci, A., Balpinar, N., Oner, H.H., Arslan, M., Bonari, G., Chytry,
M., Carni, A. (2021). Classification of forest and shrubland
vegetation in Mediterranean Turkey. Appl Veg Sci, 24(2):e12589.

Kirsal Cevre. (2019). i¢ Anadolu’nun Kalinti Ormanlari. Kirsal Cevre ve
Ormancilik Sorunlari Arastirma Dernegi Yayini, ISBN: 978-9944-
0142-7-4, Arkadas Basim Sanayi Ltd. Sti., Ankara.

Ozkan, K. ve Kantarci, M.D. (2008). Beysehir Gélii Havzas’'nin Orman
Yetisme Ortami Alt Bolgeleri ve Yoreleri Gruplari. Siileyman
Demirel Universitesi Orman Fakiiltesi Dergisi, Seri: A, Sayi: 2,
ISSN: 1302-7085, 123-135.

Webb, P.B. (1839). Gard. Mag. & Reg. Rural Domest. Improv, 15: 590.

WFO (2023, 13 Ocak): World Flora Online. Retrieved from http://
www.worldfloraonline.org.

Yaltirik, F. (1984). Tiirkiye meseleri. Yenilik Basimevi, istanbul.

Yaltirik, F. (1973). Some Notes on the Morphological Characteristics
and the Distribution of a Balkan Woody Species Grown in
Turkey: Macedonian Oak (Quercus trojana Webb). First
International Symposium on the Problems of Balkan Flora and
Vegetation, 4-7 June 1973.

Yilmaz, H. (2018). Quercus L. (Ed. U. Akkemik) Tiirkiye’nin Dogal-
Egzotik Agac ve Calilari. Orman Genel Mudurlugl Yayinlar,
Ankara, 338-356.

Zielinski, J., Petrova, A. ve Tomaszewski. (2006). Quercus trojana
subsp. yaltirikii (Fagaceae), a new subspecies from southern
Turkey. Willdenowia, DOI: 10.3372/wi.36.36214.




[STANBUL

UNIVERSITY
PRESS

RESEARCH ARTICLE / ARASTIRMA MAKALESI
DOI: 10.26650/HT.2023.1239982
Herbarium Turcicum 2023;1:10-13

Illustration of Succulent Taxa from Amaranthaceae:
Problems and Proposed Solutions

Amaranthaceae Familyasindaki Sukulent Taksonlarin llliistrsasyonu:

Sorunlar ve €éziim Onerileri

Giil Nilhan Tug! ©, isa Baskose!

*Ankara University Faculty of Science Department of Biology, Ankara, Turkiye

ORCID ID: G.N.T. 0000-0002-2702-2387; i.B. 0000-0001-7347-3464

Citation/Atif: Tug, G.N., & Baskose, |. (2023 lllustration of succulent taxa from amaranthaceae: problems and proposed solutions. Herbarium

Turcicum, 1, 10-13. https://doi.org/10.26650/HT.2023.1239982

ABSTRACT

The illustration of each taxon in “lllustrated Flora of Turkey” is
attached to a reference herbarium specimen. In most cases, the dried
herbarium specimens provide suitable reference specimens, but
especially for succulent taxa like Amaranthaceae/Salicornia, it is not
possible to draw each three-dimensional structure without fresh or
spirit specimens. The focus of this article is the problems faced during
the illustration of succulent taxa of the Amaranthaceae family and the
authors’ attempts to solve these problems and to share their
solutions.

Keywords: Botanical illustration, Amaranthaceae, succulent,
Salicornia, spirit collections

INTRODUCTION

The species of Amaranthaceae are mainly annual or perennial
herbs, subshrubs, and shrubs, and, rarely, small trees. There are 10
Subfamilies: Amaranthoideae, Betoideae, Camphorosmaoideae,
Chenopodioideae, Corispermoideae, Gomphrenoideaea,
Polycnemoideae, Salicornioideae, Salsoloideaeae, and
Suaedoideae. Because of their ecological preferences, especially in
saline, arid and semi-arid areas, Salicornioideae and Suaedoideae
are succulent and/or have articulated stems (Kiihn et al., 1993).
The changing ecological conditions result in great plasticity
and variability, especially in the stem morphology of succulent
or non-succulent plants. This article focuses on the succulent
Amaranthaceae species, whose stems are terete, thick, often

6z

Resimli Turrkiye Florasi projesi kapsaminda Turkiye bitkilerinin tamami
ilistrasyonun yapilacagi herbaryum 6rnegine baglanarak gizilmekte-
dir. Bir ok durumda kurutulmus herbaryum &rnekleri uygun referans
materyal saglamaktadir, ancak 6zellikle Amaranthaceae familyasi gibi
sukulent taksonlarin bulundugu familyalarda kuru herbaryum 6rnek-
leri yeterli gelmemektedir. Bu gibi durumlarda canli bitkiden veya
alkol 6rneginden gizim bilimsel olarak dogru bir ¢izimin yapilabilmesi
icin gerekli olmaktadir. Bu makale ile Amaranthaceae familyasindaki
sukulent taksonlarin gizimlerinde karsilagilan zorluklar ve bu zorlukla-
rin asilmasi igin yazarlarin ¢6ziim 6nerileri paylagiimaktadir.

Anahtar Kelimeler: Botanik illistrasyon, Amaranthaceae, sukulent,
Salicornia, alkol 6rnegi

articulate, and mainly leafless and show mostly opposite
branching (Kihn et al., 1993). The succulent species of the family
are in the Salicornioideae subfamily and the genera Salicornia
L., Halocnemum M.Bieb., Halostachys C.A.Mey., Halopeplis
Bunge, Kalidium Moq., Bienertia Bunge, Sarcocornia A.).Scott,
Microcnemum Ung.-Sternb.

To explain the illustration-related problem without getting
involved in the taxonomical ones, we concentrated on
Salicornia to express the complexity and difficulty of the
succulent structures, especially from herbarium material.

The members of Salicornieae tribe are characterized by reduced
leaves and flowers, with simple and similar morphological

Corresponding Author/Sorumlu Yazar: Gil Nilhan Tug E-mail: tug@science.ankara.edu.tr
Submitted/Bagvuru: 20.01.2023 e Revision Requested/Revizyon Talebi: 15.02.2023 e Last Revision Received/Son Revizyon: 21.02.2023

Accepted/Kabul: 21.02.2023 e Published Online/Online Yayin: 12.06.2023

—@ caxcml This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License.



https://orcid.org/0000-0002-2702-2387
https://orcid.org/0000-0001-7347-3464

G.N. Tug and i. Bagkdse, lllustration of Succulent Taxa from Amaranthaceae: Problems and Proposed Solutions

structures. Morphological differentiation can only be possible
with fresh specimens, especially in flowering or fruit bearing
periods (Gehu et al., 1979). Also, the members of this tribe
have a high degree of phenotypic plasticity.

Salicornia L. (glasswort, saltwort, samphire) is a well-known
genus with succulent, articulated, and leafless stems and
branches. In addition, the floral structure is specified with
aggregated spike like inflorescences (Kadereit et al., 2007;
Shepherd et al., 2005).

Salicornia members are gnarled, succulent, and annual
herbaceous plants. Stems prostrate or erect, simple, or
branched; stems are succulent, hairless, and articulated. Stem
leaves are opposite, reduced, scale-like, glabrous, sessile, fused
to each other at the base, and cover the stem like a sheath.
Inflorescence is a branched spike. Perianth 2-4 lobed. The
flowers are hermaphrodite, 1-3-flowered, fused with each
other and with brackets, and partially embedded in the major
axis of the inflorescence (Yaprak, 2008; Ball, 1967). In Turkey,
the Salicornia genus has 6 species (Yaprak, 2012; 2022).

Spirit collections are a fairly common storage method for
succulents, large fruits, and mushrooms that are not suitable
for drying, pressing, or placing in an herbarium file. Because
drying the samples can cause shrinkage, it is often possible to get
more accurate measurements from materials preserved in spirit
liquids. In addition, this method allows the three-dimensional
arrangement of flower parts to be clearly observed and illustrated.
(Bridson and Forman, 1999; Hodges, 1989). According to this
method, samples are sometimes stored in 70% ethyl alcohol or
Copenhagen Solution (70% industrial methylated spirits, 28%
distilled water, and 2% glycerol). Alcohol is a good preservative
and glycerol prevents samples from becoming too brittle.

With this article we would like to find answers to the following
problems:

e Succulent species lose their three-dimensional shapes and
it is not possible to draw them in scientifically correct form
from the two-dimensional, dried out herbarium specimen.

e  Theinflorescence of the genus Salicornia has a specialized
and reduced structure with minute flowers lacking in
many floral components.

e Lack of spirit collections at Turkiye’s herbaria.

MATERIALS AND METHODS

Two types of plant materials were used during this study: the
spirit collection of Prof. Dr. Ahmet Emre Yaprak from the Tohumlu
Bitkiler Sistematigi Lab, and dried herbarium materials from the
Tohumlu Bitkiler Sistematigi Lab. Morphological illustrations are
done with ink from spirit materials. The spirit collections and dried
herbarium materials were compared in light of plant illustration.

DISCUSSION AND CONCLUSION

With the development of modern techniques, it is expected
that interest in plant illustrations will decrease as a result of

developments in photography and microscopy techniques.
However, in Tlrkiye, scientific botanical illustration is gaining
attention, particularly as a result of the project “lllustrated Flora
of Turkey,” which is attempting to illustrate every plant species
in the country.

During illustration processes, technical problems specific to
families or even genera can arise. The focus of this work is the
problems that arise during the illustration of succulent taxa of
the Amaranthaceae family and the authors’ attempts to solve
these problems and share their solutions.

The Amaranthaceae family consists of both succulent and
non-succulent taxa. For the scientifically correct illustration of
succulent and articulated taxa, the specimen should be precise,
with all the specific characteristics.

The habitus and inflorescence of Salicornia sp. as a succulent
taxon can be seen in Figure 1. It is clear that it is not easy
to differentiate each taxon without specialization or exact
knowledge of the structure. The determination process of
the succulent and articulated taxa can only be done if the
specimens are fresh or deposited in 70% ethanol solution.

The form of dried specimens of succulent taxa from
Amaranthaceae, Salicornia freitagii, can be seen in Figure 2,
and it is not easy to determine discriminative characteristics
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Figure 1. Salicornia freitagii specimen from spirit collection.
A-habitus B-Inflorescence.

such as flowers and scale-like structures at each segment and
three-dimensional structure of the specimen. For this reason,
it is not possible to illustrate the scientifically correct form of
succulent species of the Amaranthaceae family from dried
herbarium specimens (Figure 2).

If it is not possible to draw the specimen when it is still fresh,
spirit collections provide an opportunity to solve this problem.
Specimens from spirit collections are very important and can be
used to draw scientifically correct structures of reduced flowers
and three-dimensional structures of shoots and branches.
However, even at the biggest herbaria in Turkiye, the lack of
spirit collections makes it difficult or impossible to compare the
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Figure 2. Dried herbarium specimen of Salicornia freitagii.
A-habitus B-Infloresence.

specimen with the reference herbarium materials and to draw
scientifically proper illustrations. In addition, succulence makes
these taxa stay fresh for longer periods, and being kept at +4
°C during the illustration process can increase this duration.

As can be seen from Figures 1 and 3, the three-dimensional
structure can easily be understood from spirit collection and
provide convenience during illustration.

It is also better to evaluate the floral structure of the genus
Salicornia, which is much reduced, from fresh specimens or
spirit collections. The structure and parts of inflorescence of
the Salicornia species can be seen in Figure 4, where fertile
spikes and general flower structure were drawn. The illustrated
fertile segments of three species, S. emerici, S. freitagii, and

Figure 3. lllustration of Salicornia freitagii species from spirit
specimen.

S. dolychostachia, are very similar to each other and can be
differentiated by the sizes of their central and lateral flowers,
and also the prominence of their scaleous borders, which are
a reduced leaf at the upper parts of their fertile segments.

In light of all this information, we can conclude that the lack of
spirit collections, especially for succulent taxa in Tirkiye, is a

0,5 mm

Figure 4. Flower of three different Salicornia species; S.
emerici, S. freitagii and S. dolychostachia (from left
respectively). c central flower, | lateral flower.

weakness of Turkish herbaria. As with most succulent plants, it is
not easy to illustrate the exact details of a specimen from a dried
herbarium specimen. In some cases, dried specimens placed in
hot water for 24 hours may regain their succulent structure,
but according to the authors’ experiences and trials with the
succulent Chenopodiacea species, this process did not yield any
positive results. During the preparation of “lllustrated flora of
Turkey,” all the species should be illustrated with water color
or ink. As the illustrators of the family Amaranthaceae (s.l.) in
“lllustrated Flora of Turkey,” to deal with the succulent structures,
we used specimens preserved in 70% alcohol or fresh specimens
that were dried as an herbarium specimen after illustration.
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ABSTRACT

Sahinler Natural Park is one of the 262 natural parks in Turkiye and
was studied to identify its flora. Sahinler Natural Park is threatened by
rapid population growth and rapidly expanding human activities, like
all other natural areas. Accordingly, it is important to know and
protect existing plant species in the Sahinler Natural Park. The study
area is within the boundaries of the Kizilcahamam District of Ankara.
According to P.H. Davis’s grid system, it is located in the A4 square and
Irano-Turanian phytogeographic region. The altitude of the study area
varies between 1450 and 1500 m. The general vegetation of the area
consists of forests and glades. As a result of the evaluation of the
samples collected from the study area, 112 species and sub-species
taxa belonging to 84 genera were identified from 40 families. 10 of
these taxa are endemic and the endemism ratio is 8.9%. According to
the information and data obtained from the List of Threatened Plant
Species, the conservation status of 7 species in the area was
evaluated. Accordingly, there are 4 species evaluated in the LC (Low
Risk) category, 1 species in the NT (Near Threatened) category, 1
species in the VU (Vulnerable) category, and 1 species in the CD
(Subject to Conservation) category. When evaluated according to the
red book of Turkish plants, 14 taxa were determined to be in the LC
category, 1 taxon was determined to be in the NT category, and 2 taxa
were determined to be in the VU category. The study area was
evaluated according to the EUNIS Habitat classification criteria.

Keywords: Flora, natural park, Ankara, Kizilcahamam
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Ulkemizde bulunan 262 tabiat parkindan biri olan Sahinler Tabiat
Parki, diger tim dogal alanlar gibi, hizli niifus artisi ve hizla genisleyen
insan faaliyetleri ytziinden tehdit altindadir. Bu anlamda, alandaki
mevcut bitki tlrlerinin bilinmesi ve korunmasi énem tasimaktadir.
Calisma alani Ankara ili, Kizilcahamam ilgesi sinirlari icerisindedir. P.H.
Davis'in grid sistemine gdre A4 karesinde ve iran- Turan fitocografya
boélgesinde yer almaktadir. Calisma alaninda ytikseklik 1450 ve 1500 m
araliginda degisiklik gostermektedir. Genel bitki Ortlisi orman ve
orman agikliklarindan olugmaktadir. Calisma alanindan toplanan
orneklerin degerlendirilmesi sonucu 40 familyadan 84 cinse ait 112 tir
ve tir alti seviyede takson tespit edilmistir. Bu taksonlardan 10’u ende-
miktir ve alanin endemizm orani %8,9’dur. Tehdit Altinda Bitki Turleri
Listesi’nden elde edilen bilgi ve verilere gore alanda bulunan 7 tirin
koruma statileri degerlendirilmistir. Buna gore alanda LC (Dislk
Riskli) kategorisinde degerlendirilen 4, NT (Tehdite yakin) kategorisin-
de 1, VU (Duyarh) kategorisinde 1 ve CD (Korumaya tabi) kategorisinde
degerlendirilen 1 tir bulunmaktadir. Turkiye Bitkileri Kirmizi Kitabi'na
gore degerlendirilme yapildiginda ise LC kategorisinde 14, NT katego-
risinde 1 ve VU kategorisinde 2 takson belirlenmistir. Alan EUNIS
Habitat Siniflandirmasi kriterlerine gore de degerlendirilmistir.

Anahtar Kelimeler: Flora, tabiat parki, Ankara, Kizilcahamam
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INTRODUCTION

Turkiye is located in one of the world’s richest geographies in terms
of floristic diversity. The reasons for Turkiye’s substantial biological
diversity are the existence of different types of soils, variations in
topography and climatic diversity, as well as the fact that it is located
in a region where three of the world’s 37 phytogeographical regions
(namely, the Euro-Siberian, Irano-Turanian, and Mediterranean
phytogeographical regions) intersect. Another important feature
of the flora of Turkiye is that it contains many endemic taxa. The
number of endemic taxa in Turkiye is 3,649, and the endemism rate
is 31.82% (Guner et. al., 2012).

Wildlife habitats have narrowed due to the increase in human
population, urbanization, and industrialization. Therefore,
there is negative pressure on protected areas. Research shows
that environmental awareness and an increase in the number
of protected areas lead to a decrease in this negative pressure
(Sezen, 2017). Environmental awareness for protected areas in
Turkiye is still in its development phase. In her study, Sezen (2017)
concluded that the industrialization and urbanization impact
on protected areas should be assessed in detail and policies
should be reviewed to eliminate regulatory inconsistencies. The
UNEP (United Nations Environment Program), WCMC (World
Conservation and Monitoring Center), and IUCN (International
Union for Conservation of Nature) have taken a leading role in
the recognition and scientific promotion of protected areas in
the world. (www.iucn.org/sites/dev/files/important/downloads/
natural_solutionturkish.pdf.2016,21.02.2017).

Protected areas in Turkiye are specified in the legislative
framework under the relevant ministries. Protected areas that are
regulated by the Ministry of Agriculture and Forestry in Turkiye
have protected status as national parks, nature parks, nature
conservation areas, natural monuments, and wildlife development
areas. Special environmental protection areas, natural protected
areas, and natural assets (monumental trees, caves) are managed
as protected areas by the Ministry of Environment, Urbanization,
and Climate Change. As of 2022, there are 634 protected areas
registered in Turkiye, including 48 national parks, 262 nature
parks, 113 natural monuments, 31 nature protection areas, 95
wetlands, and 85 wildlife development areas (https://www.
tarimorman.gov.tr/DKMP). The study area is in the nature park
category. Nature parks are natural areas that have vegetation
and wildlife characteristics and are suitable for the recreation
and entertainment of people in the integrity of the landscape
(https://www.tarimorman.gov.tr/DKMP/Menu/34/Temel-
Kavramlar). Nature parks, similar to all other natural areas, are
threatened by rapid population growth and rapidly expanding
human activities. Sahinler Nature Park (see Figure 1), which is
one of the 262 nature parks in Turkiye, has had protected status
since 17.07.2009 and attracts attention with its natural structure
(https://www.tarimorman.gov.tr/DKMP/Menu/28/Tabiat-Parklari).
Therefore, it is important to know and protect the existing plant
species in the area. This study aims to identify the seed plant flora
of the area, reveal the habitat types with respect to EUNIS habitat
classification, and develop a foundation for studies regarding the
protection of the nature park.

(»

s c
L CEVRE VE ORMAN BAKANLIGI
{ 'DOGA KORUMA VE MILLI PARKLAR |\ !
‘GENEL MUDURLUGU

SAHINLER TABIAT PARKI
UZUN DEVRELI GELISME PLANI

)

’ MEVCUT ARAZi KULLANIMI ‘

3
PR— o

)
dLgex: wsom

GOSTERIM
SINIRLAR
[ Tabat s
ARAZI KULLANIMI
Oman [ Meveut Karayolu
OmanlGiAgiik  —— Toprak Yol
e Patia Yol
I sev © Sukuyusu
T Misafienane. * Pompa
I scisarnag Gt Kapis
I ek Kutooes
T s Kolobesi
I st Temer
I s Oeposs
¥ L[ | cesme
° . e

I 22 Su Bosaitma Yapisi

Figure 1. Sahinler Natural Park Land Use Map (Ministry of
Environment, Urbanization and Climate Change).

No previous study has been conducted in the study area,
however, studies have been conducted in nearby regions.
Summaries of the studies previously conducted in the area
are given below:

Giiner and ikinci (2006) investigated the vascular plant flora of
the Golctik (Bolu) region in their study. As a result of the study,
277 genera, 461 species, and a total of 475 taxa belonging to
80 families were identified. The number of endemics in the
area was determined to be 16, and the endemism rate was
evaluated as 3.5%.

Ugar and Giner (2002) evaluated the plant diversity of Abant
Nature Park (Bolu) in their study. As a result of the research,
1,440 plant samples were collected from the area. The number
of endemic taxa in the area is 55. Therefore, the endemism
rate of the area is 8.1%. As a result of the evaluation of the
samples, 332 genera, 664 species, 150 subspecies, and 67
varieties belonging to 84 families were identified.

Tekin, K. (2005) investigated the synecological and
syntaxonomic characteristics of the coniferous forests located
between Gerede and Gamlidere in the northwestern part of the
Central Anatolia region in his study. It was determined that the
research area had a transitional zone characteristic.

Topaloglu, S. (2005) collected 931 plant samples in his study on
the flora of Camkoru Lake and its surroundings. As a result of
the identification of the samples, 59 families, 217 genera, 377
species, 4 subspecies, and 1 variety were identified. According
to this study, which provides us with information about the
general vegetation of the research area, it was determined that
the largest family in the area was Asteraceae, with 42 species.

MATERIAL AND METHODS
Plant Material

Sampling activities were carried out between 2016 and 2019.
Sahinler Nature Park was visited during the vegetation period,
during which plant samples bearing roots, stems, leaves,
flowers, and fruits were collected in doublets. Samples which
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were identified to be incomplete were subject to subsequent
sampling during the following sampling survey. Samples were
registered with respect to their locality information.

The locality information of the samples collected from the
field was recorded. All samples were pressed and dried. The
dried samples were left for sterilization for 72 hours at -20
degrees to remove parasites. The work titled “Flora of Turkiye
and East Aegean Islands” (Davis, 1965-1988) was used for
the identification of dried and sterilized samples. Identified
specimens were verified in the herbarium (“Herbaryum
ANK”) located at the Ankara University, Faculty of Science,
Department of Biology.

Climate of the Study Area

The climate data of the study area were obtained from
the General Directorate of Meteorology of the Ministry of
Agriculture and Forestry. Using the climate data, the bioclimatic
characteristics of the region were identified and ombrothermic
climate diagrams were generated.

Evaluation of the Habitat Types

Habitat types in the study area were identified using the
European Nature Information System (EUNIS) database, which
provides comparative habitat data (EUNIS, 2012).

Evaluation of the Collected Material

The list of the collected plant samples was generated in
accordance with family, genus, species name, author and the
distribution in the research area, name of the sampler, date,
sample ID, plant’s geographic region, and endemism status. The
identified taxa were sorted according to the alphabetical order
of the family names. Recent modifications in the classification
were revised in accordance with the Turkiye Bitkileri Listesi
Damarl Bitkiler Kitabi (Guner et. al., 2012).

The classification of the samples which bear uncertainties was
carried out with expert guidance. The identified samples were
verified through comparisons with samples in the Herbarium
ANK. The sampling date, endemism status, and chorology of
each species are given in the flora list.

RESULTS

The study area is located within the Sahinler Nature Park, in
the Kizilcahamam district of Ankara province, and lies in grid
square A4 according to the grid system set up by P.H. Davis.
The Sahinler Nature Park was founded in 2009 and has a total
surface area of 40 Ha. The area lies between the longitudes

Table 1. Bioclimatic Synthesis

329226° 24°°- 322 26" 49" and latitudes 402 37" 24"'- 402 38’
01”". The Sahinler Nature Park is located 107 km from Ankara
city center, 30 km from the center of the Kizilcahamam district,
and 30 km from the Gerede district of Bolu province (http://
sahinler.tabiat.gov.tr).

In order to distinguish the samples and facilitate the
identification phase, the area was categorized into three
stations: forest, pond and its surroundings, and glades. The
dominant vegetative cover in the area is Pinus slyvestris
forests. There is a pond in the study area which is recharged
by precipitation and groundwater flow. The pond’s surface area
is 1.7 Ha and it is located 1465 meters above sea level. The
total perimeter of the pond is 682 m, with a maximum depth
of 2 meters.
Kizilcahamam Ombrothermic Climate Diagram
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Figure 2. Kizilcahamam Ombrothermic Climate Diagram.

Using the data obtained from the Kizilcahamam meteorological
station, mean monthly temperatures, mean monthly
precipitation, maximum mean temperature of the warmest
month, minimum mean temperature of the coldest month, and
summer season mean precipitation values were evaluated to
generate ombrothermic (precipitation — temperature) climate
diagrams and to identify climate types in accordance with the
Emberger method (Figure 1 and Figure 2) (Akman 1999). The
following results were achieved:

The annual precipitation in the study area is 586.8 mm.

Maximum precipitation occurs in the winter season, whereas
minimum precipitation occurs in the summer season at
meteorological station.

The study area shows semi-arid Mediterranean climate
characteristics (Table 1).

As a result of the study, 84 genera and 112 taxa belonging
to 40 families were identified. One of these taxa (Asplenium

Meteorological

Station P(mm)| M(C) [ m(°C) | Q PE | s

Precipitation Regime | Bioclimate

Kizilcahamam 586.8 27,9 -4,1 64,3 89.3 | 3,2

W. Sp.Su.F. Semi-arid upper, very cold Mediterranean climate

P: Annual precipitation M: Maximum mean temperature for the warmest month PE: Summer precipitation (mm)
m: Minimum mean temperature for the coldest month Q: Precipitation-Temperature index S: Drought index W: winter Sp: spring Su: summer F: fall.
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onopteris) belongs to the Lycopodiophyta division. Three of the
taxa belong to the Pinophytina subdivision of Magnoliophyta.
The remaining 108 taxa belong to the Magnoliidae class
of the Magnoliophytina subdivision of the Magnoliophyta
division. The Asteraceae family contains the most taxa in
the area, with 12 taxa (10.7%). The Asteraceae family is
followed by Brassicaceae and Fabaceae (8.9%), with 10 taxa,
Caryophyllaceae and Plantaginaceae (5.4%), with 6 taxa, and
Poaceae, Rosaceae, Asparagaceae, and Lamiaceae (4.5%), with
the same rate (5 taxa). The remaining families include 48 taxa
and 42.9% of the taxa in the area. The taxa numbers and their
percent distributions for each family are provided Table 2.

Table 2. Taxa Numbers and Their Percent Distributions for
Each Family

Family Number of Taxa %

Asteraceae 12 10.7
Brassicaceae 10 8.8
Fabaceae 10 8.8
Caryophyllaceae 6 5.4
Plantaginaceae 6 5.4
Poaceae 5 4.5
Rosaceae 5 4.5
Asparagaceae 5 4.5
Lamiaceae 5 4.5
Others 48 42.9
Total 112 100

The families which were found to have the most genera in the
study area are Asteraceae, with 10 genera (11.9%), Brassicaceae
and Fabaceae, with 6 genera (7.1%), Caryophyllaceae and
Rosaceae, with 5 genera (5.9%), Boraginaceae and Lamiaceae,
with 4 genera (4.8%), and Asparagaceae, Plantaginaceae, and
Poaceae, with 3 genera (3.6%). The remaining families include
35 genera, which comprise 41.7% of the total number of genera
in the area. The genus numbers and percent distributions for
the families are given in Table 3.

According to the evaluation of the collected samples in
the research area, the genera containing the most taxa are
Veronica, with 4 taxa (3.57%) and Ranunculus, Poa, Hypericum,
Trifolium, Barbarea, and Thlaspi, with 3 taxa (2.68%). The
remaining genera comprise 90 taxa, which corresponds to
80.36%. The number of taxa for the genera and their percent
distributions are given in Table 4.

The distribution rates of the taxa according to the
phytogeographic regions show that Euro-Siberian, Irano-
Turanian and Mediterranean elements comprise 9.82%
(11 taxa), 16.07% (18 taxa), and 5.36% (6 taxa). The ratio of
widespread taxa or the taxa whose distribution is not known
is 68.75%, with 77 taxa. The phytogeographic distribution of
the taxa are given in Table 5.

Table 3. Genus Numbers and Their Percent Distributions for
Each Family

Family Number of Genus %

Asteraceae 10 11.90
Brassicaceae 6 7.14
Fabaceae 6 7.14
Caryophyllaceae 5 5.95
Rosaceae 5 5.95
Boraginaceae 4 4.76
Lamiaceae 4 4.76
Asparagaceae 3 3.57
Poaceae 3 3.57
Plantaginaceae 3 3.57
Others 35 41.67
Total 84 100

Table 4. Number of Taxa and Their Percent Distribution for
Each Genus

Genus Number of Taxa %
Veronica 4 3.57
Ranunculus 3 2.68
Poa 3 2.68
Hypericum 3 2.68
Trifolium 3 2.68
Barbarea 3 2.68
Thlaspi 3 2.68
Others 90 80.36
Total 112 100

Table 5. Distribution of Taxa with respect to Phytogeographic
Regions

Phytogeographic Region Number of Taxa %
Euro—Siberian 11 9.82
Irano-Turanian 18 16.07
Mediterranean 6 5.36
Widespread / unknown 77 68.75
Total 112 100

The evaluations show that, following the widespread and
unknown taxa, the most common taxa in the study area were
identified as belonging to the Irano-Turanian element. 10 of
the collected samples were found to be endemic. Accordingly,
the endemism rate in the area was estimated to be 8.9%. The
list of endemic species and their conservation status are given
in Table 6.
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Table 6. Endemic Plants and Their Conservation Status

Species Conservation | Endemism
Status Status

Achillea aleppica subsp. zederbaueri - +
Barbarea trichopoda NT +
Bornmuellera cappadocica - +
Crocus ancryrensis (Figure 3) LC +
Dianthus ancyrensis VU +
Digitalis lamarckii LC +
Eremogone ledebouriana (Figure 4) - +
Helichrysum arenarium (Figure 5) - +
Helianthemum nummularium subsp. ) +
Lycaonicum

Muscari aucheri (Figure 6) LC +

1. Asplenium L.

1. Asplenium onopteris L., around pond, B. Erdem 1051-
1052, 06.05.2016

Divisio: Spermatophyta
Subdivisio: Gymnospermae
1. Cupressaceae

1. Juniperus L.

1. J. communis Pall. var. saxatilis, B. Erdem 1180, 1014,
1020, 1022, 1121, 1122, 09.04.2016

Figure 5. Helichrysum arenarium (Endemic).

1. Pinacaea
Plant List 1. Pinus L.
Divisio: Lycopodiophyta 1. P. sylvestris L., forest, B. Erdem 1120, 1124, 1189.

10.06.2016, Euro-Siberian
Subdivisio: Lycopodidae

) 2. P. nigra (Lamb.) Holmboe subsp. pallasiana forest, B.
1. Aspleniaceae
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Erdem 1015, 1016, 1021, 1123. 09.04.2016.
Subdivisio: Magnoliophytina

Classis: Magnoliidae

1. Adoxaceae

1. Sambucus L.

1. S. nigra L., Glade, B. Erdem, 08.10.2016, 1198.
2. Apiaceae

1. Anthriscus Pers.

1. A. nemorosa (M.Bieb.) Spreng., Glade, B. Erdem, 10.06.2016,
1125. 2.

2. Daucus L.

1. D. guttatus Sibth. & Sm., Glade, B. Erdem, 10.06.2016, 1184.
3. Asparagaceae

1. Muscari Mill.

1. Muscari armeniacum Leichtlin ex Baker, Glade, B. Erdem,
09.04.2016, 1005-1045-1063.

2. M. aucheri (Boiss.) Baker, Glade, B. Erdem, 06.05.2016, 1096,
endemic.

2. Ornithogalum L.

1. Ornithogalum armeniacum Baker, Glade, B. Erdem,
09.04.2016 — 06.05.2016, 1004-1027-1043-1057, East
Mediterranean.

2. 0. montanum Cirillo, Glade, B. Erdem, 06.05.2016, 1041-
1049, East Mediterranean.

3. Scilla L.

1. Scilla bifolia L., Glade, B. Erdem, 09.04.2016, 1023-1018-
1003, Euro-Siberian.

4. Asteraceae
1. Achilliea L.

1. A. aleppica (Hayek) Hub.-Mor. subsp. zederbaueri, Glade, B.
Erdem, 17.07.2018 - 01.07.2016, 2001-1216, Irano-Turanian,
endemic.

2. Centaurea L.

1. Centaurea virgata Lam., Glade, B. Erdem, 01.08.2016, 1181-
1178, Irano-Turanian.

3. Cyanus Mill.

1. Cyanus pichleri (Boiss.) Holub subsp. pichleri, Glade, B.
Erdem, 10.06.2016, 1106-1210.

4. Cota J.Gay

1. Cota austriaca (Jacq.) Sch.Bip., Glade, B. Erdem, 01.07.2016,
1118-1149.

5. Helichrysum Mill.

1. Helichrysum arenarium (L.) Moench, Glade, B. Erdem,
01.08.2016, 1174, Irano — Turanian, endemic.

6. Scorzonera L.

1. Scorzonera cana (W.Koch) D.F.Chamb. var. jacquiniana,
Glade, B. Erdem, 10.06.2016, 1115.

2. S. mollis (DC.) D.F.Chamb. subsp. szowitzii, Glade, B. Erdem,
06.05.2016, 1083, Irano — Turanian.

7. Tanacetum L.

1. Tanacetum armenum (DC.) Sch. Bip., Glade, B. Erdem,
06.05.2016, 1038.

8. Taraxacum F.H.Wigg.
1. Taraxacum buttleri Soest, Glade, B. Erdem, 09.04.2016, 1011.
9. Tripleurospermum Sch.Bip.

1. Tripleurospermum oreades (Boiss.) Rech. f., Glade, B. Erdem,
09.04.2016 — 06.05.2016, 1055-1030-1031-1048-1010-1054.

10. Xeranthemum L.

1. Xeranthemum annuum L., Glade, B. Erdem, 01.08.2016 -
17.07.2018, 2013- 2012-1168.

2. X. longipapposum Fisch. & C.A.Mey., Glade, B. Erdem,
01.08.2016, 1175-1166, Irano-Turanian.

5. Berberidaceae

1. Berberis L.

1. Berberis crataegina DC., Glade, B. Erdem, 17.07.2018, 2009.
6. Betulaceae

1. Betula L.

1. Betula pendula Roth, Glade, B. Erdem, 09.06.2019, 3000.
7. Boraginaceae

1. Anchusa L.

1. Anchusa leptophylla Roem. & Schult. subsp. leptophylla,
Glade, B. Erdem, 10.06.2016, 1143-1199-1031-1098.

2. Buglossoides Moench

1. Buglossoides arvensis (L.) I. M. Johnst., Glade, B. Erdem,
06.05.2016, 1056.
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3. Echium L.

1. Echium vulgare L., Glade, B. Erdem, 01.07.2016, 1188-1137-
1133, Euro-Siberian.

4, Myosotis L.

1. Myosotis sylvatica Hoffm., Glade, B. Erdem, 10.06.2016,
1209-1108-1105.

8. Brassicaceae
1. Alyssum L.

1. Alyssum linifolium Stephan ex. Willd., Glade, B. Erdem,
06.05.2016, 1081.

2. Barbarea W.Aiton

1. Barbarea plantaginea DC., Glade, B. Erdem, 09.04.2016,
1006.

2. B. trichopoda Hausskn.ex Bornm., Glade, B. Erdem,
06.05.2016, 1065-1067, Akdeniz, endemic.

3. B. vulgaris R. Br., Glade, B. Erdem, 06.05.2016, 1073.
3. Bornmuellera Hausskn.

1. Bornmuellera cappadocica (Willd.) Cullen & T.R. Dudley,
Glade, B. Erdem, 1070-1072, Irano — Turanianendemic.

4. Draba L.
1. Draba verna L., Glade, B. Erdem, 06.05.2016, 1040-1090.
5. Microthlaspi F.K. Mey.

1. Microthlaspi perfoliatum (L.) F. K. Mey., Glade, B. Erdem,
06.05.2016, 1095.

6. Thlaspi L.
1. Thlaspi arvense L., Glade, B. Erdem, 06.05.2016, 1088.
2. T. huetii Boiss., Glade, B. Erdem, 06.05.2016, 1093.

3. T. oxyceras (Boiss.) Hedge, Glade, B. Erdem, 06.05.2016,
1071.

9. Campanulaceae

1. Campanula L.

1. Campanula persicifolia L., Glade, B. Erdem, 01.07.2016, 1109.
2. C. rapunculus L., Glade, B. Erdem, 01.07.2016, 1146.

10. Caryophyllaceae

1. Arenaria L.

1. Arenaria serpyllifolia L., Glade, B. Erdem, 01.07.2016, 1165,
East Mediterranean.

2. Cerastium L.

1. Cerastium diffusum Pers. subsp. diffusum, Glade, B. Erdem,
06.05.2016, 1058.

2. C. dubium (Bastard) O. Schwarz, Glade, B. Erdem, 10.06.2016,
1201.

3. Dianthus L.

1. Dianthus ancyrensis Hausskn. & Bornm., Glade, B. Erdem,
01.07.2016 - 17.07.2018, 2005-1158-1164-1151-1192, Irano —
Turanian, endemic.

4. Eremogone Fenzl

1. Eremogone ledebouriana (Fenzl) lkonn., Glade, B. Erdem,
09.04.2016 — 06.05.2016, 1064-1112-1079-1160-1009,
endemic.

5. Silene L.

1. Silene compacta Fisch. ex Hornem., Glade, B. Erdem,
01.07.2016, 1134-1135- 1185-2004.

11. Caprifoliaceae

1. Dipsacus L.

1. Dipsacus laciniatus L., Glade, B. Erdem, 01.08.2016, 1147.
2. Scabiosa L.

1. Scabiosa argentea L., Glade, B. Erdem, 01.08.2016 —
17.07.2018, 2008-1176-1177- 1195.

12. Cistaceae
1. Helianthemum Mill.

1. Helianthemum nummularium (L.) Miller subsp. lycaonicum
Coode & Cullen, Glade, B. Erdem, 10.06.2016, 1097, endemic.

13. Crassulaceae
1. Sedum L.
1. Sedum album L., Glade, B. Erdem, 17.07.2018, 2003.

2. S. steudelii Boiss., Glade, B. Erdem, 01.08.2016, 1167, Irano-
Turanian.

2. Sempervivum L.

1. Sempervivum armenum Boiss. & A.Huet subsp. armenum,
Glade, B. Erdem, 01.07.2016 - 01.08.2016, 1155, 1169, 2006.

14. Euphorbiaceae
1. Euphorbia L.

1. Euphorbia myrsinites L., Glade, B. Erdem, 01.07.2016 —
01.08.2016, 2006-1155- 1169.

15. Fabaceae
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1. Astragalus L.

1. Astragalus ptilodes Boiss. var. ptilodes, Glade, B. Erdem,
06.05.2016 — 10.06.2016, 1033-1204-1029.

2. A. microcephalus Willd., Glade, B. Erdem, 10.06.2016, 1103,
Irano-Turanian

2. Cytisus Desf.
1. Cytisus hirsutus L., Glade, B. Erdem, 10.06.2016, 1077.

2. C. pygmaeus Willd., Glade, B. Erdem, 10.06.2016, 1102-1214,
Euro-Siberian.

3. Dorycnium Mill.

1. Dorycnium graecum (L.) Ser., Glade, B. Erdem, 01.07.2016,
1140, Karadeniz.

4, Genista L.

1. Genista januensis Viv. subsp. lydia (Boiss.) Kit Tan & Ziel.,
Glade, B. Erdem, 06.05.2016, 1044-1213, East Mediterranean.

5. Lotus L.

1. Lotus aegaeus (Griseb.) Boiss., Glade, B. Erdem, 01.07.2016,
1138.

6. Trifolium L.
1. Trifolium campestre Schreb., Glade, B. Erdem, 01.07.16, 1162.
2. T. nigrescens Viv., Glade, B. Erdem, 10.06.2016, 1113.

3. T. pratense L., Glade, B. Erdem, 10.06.2016 — 01.07.2016,
1110-1196.

16. Gentianaceae
1. Centaurium Hill.

1. Centaurium erythraea Roth. subsp. turcicum (Velen.)
Melderis, Glade, B. Erdem, 01.07.2016, 1156.

17. Geraniaceae
1. Erodium LUHér. ex Aiton

1. Erodium cicutarium (L.) L Hér., Glade, B. Erdem, 06.05.2016,
1078.

2. Geranium L.

1. Geranium pyrenaicum Burm.f., Glade, B. Erdem, 10.06.2016,
1130-1104.

18. Hypericaceae
1. Hypericum L.

1. Hypericum elongatum Ledeb. ex Rchb., Glade, B. Erdem,
01.08.2016, 1173.

2. H. lydium Boiss., Glade, B. Erdem, 01.07.2016, 1136.

3. H. pseudolaeve N. Robson, Glade, B. Erdem, 01.08.2016,
1171, Irano — Turanian.

19. Iridaceae
1. Crocus L.

1. Crocus ancyrensis (Herb.) Maw, Forest and forest opening,
B. Erdem, 09.04.2016- 25.03.2017, 1218, endemic.

20. Juncaceae
1. Luzula DC:

1. Luzula multiflora (Ehrh.) Lej., Glade, B. Erdem, 06.05.2016,
1074-1094-1092.

21. Lamiaceae
1. Lamium L.
1. Lamium album L., Glade, B. Erdem, 10.06.2016, 1129.

2. L. purpureum L. var. purpureum, Glade, B. Erdem, 09.04.2016
—06.05.2016, 1025-1206-1215-1084, Euro-Siberian.

2. Salvia L.

1. Salvia verticillata L., Glade, B. Erdem, 17.07.2018, 2007.

3. Stachys L.

1. Stachys iberica M.Bieb., Glade, B. Erdem, 01.07.2016, 1157.
4. Thymus L.

1. Thymus longicaulis C.Presl subsp. longicaulis, Glade, B.
Erdem, 01.07.2016, 1187-1159-1161-1170-1172-1202-1150-
1154, Euro-Siberian.

22. Liliaceae
1. Gagea Salisb.

1. Gagea reticulata (Pall.) Schult. & Schult.f., Glade, B. Erdem,
09.04.2016, 1001-1007-1028, Irano — Turanian.

23. Oleaceae
1. Ligustrum L.

1. Ligustrum vulgare L., Glade, B. Erdem, 08.10.2016, 1194,
Euro-Siberian.

24. Onagraceae
1. Epilobium L.

1. Epilobium hirsutum L., A4, Ankara, Kizilcahamam, Sahinler
Natural Park, pond and its near vicinity, B. Erdem, 17.07.2018,
2002.
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2. E. minutiflorum Hausskn., Glade, B. Erdem, 01.09.2016,
1186-1193, Irano — Turanian.
25. Orobanchaceae

1. Rhinanthus L.

1. Rhinanthus angustifolius C.C.Gmel., Glade, B. Erdem,
10.06.2016, 1205.

26. Papaveraceae
1. Corydalis DC.

1. Corydalis cava L. subsp. marschalliana (Willd.) Hayek, Glade,
B. Erdem, 09.04.2016, 1002-1026-1019, Euro-Siberian.

27. Plantaginaceae
1. Digitalis L.

1. Digitalis lamarckii Ivanina, Glade, B. Erdem, 01.07.2016,
1141, Irano — Turanian, endemic.

2. Globularia L.

1. Globularia trichosantha Fisch & C.A.Mey. subsp. trichosantha,
Glade, B. Erdem, 10.06.2016, 1100, Irano-Turanian.

3. Veronica L.

1. Veronica anagallis-aquatica L., Glade, B. Erdem, 01.07.2016,
1132.

2. V. multifida L., Glade, B. Erdem, 06.05.2016-10.06.2016,
1035-1037-1099, Irano — Turanian.

3. V. pectinata L., Glade, B. Erdem, 06.05.2016, 1060-1061-
1117.

4. V. polita Fr., Glade, B. Erdem, 10.06.2016, 1203.

28. Poaceae

1. Poa L.

1. Poa angustifolia L., Glade, B. Erdem, 09.06.2019, 3001.
2. P. pratensis L., Glade, B. Erdem, 06.05.2016, 1066-1085.
3. P. sterilis M. Bieb., Glade, B. Erdem, 09.06.2019, 3002. 39
2. Dactylis L.

1. Dactylis glomerata L., Glade, B. Erdem, 03.06.2019, 3003,
Euro-Siberian.

3. Bromus L.

1. Bromus tomentellus Boiss., Glade, B. Erdem, 09.06.2019,
3004, Irano-Turanian.

29. Polygonaceae

1. Rumex L.

1. Rumex acetosella L., Glade, B. Erdem, 10.06.2016, 1107-
1148-1200.

30. Potamogetonaceae
1. Potamogeton L.

1. Potamogeton praelongus Wulfen., A4, Ankara, Kizilcahamam,
Sahinler Natural Park, pond and its near vicinity, B.Erdem,
06.05.2016, 1075-1076.

31. Primulaceae
1. Lysimachia L.

1. Lysimachia vulgaris L., A4, Ankara, Kizilcahamam, Sahinler
Natural Park, pond and its near vicinity, B. Erdem, 17.07.2018,
2015.

2. Primula L.

1. Primula acaulis subsp. acaulis (L.) L., Glade, B. Erdem,
09.04.2016-06.05.2016, 1013-1024-1068-1069, Euro-Siberian.

32. Ranunculaceae
1. Ranunculus L.

1. Ranunculus argyreus Boiss., Glade, B. Erdem, 10.06.2016,
1101. 40

2. R. arvensis L., Glade, B. Erdem, 06.05.2016, 1211-1212.

3. R. damascenus Boiss. & Gaill., Glade, B. Erdem, 06.05.2016,
1039-1053-1127, Irano-Turanian.

33. Rosaceae
1. Cotoneaster Medik.

1. Cotoneaster nummularius Fisch. & C.A.Mey., Glade, B.
Erdem, 06.05.2016, 1046-1047.

2. Crataegus L.

1. Crataegus orientalis Pall. ex M.Bieb. subsp. orientalis, Glade,
B. Erdem, 01.08.2016, 1182-1183-1191.

3. Potentilla L.

1. Potentilla recta L., Glade, B. Erdem, 10.06.2016-17.07.2018,
1114-1163-2010.

4. Pyrus L.

1. Pyrus elaeagnifolia Pall. subsp. elaeagnifolia, Glade, B.
Erdem, 10.06.2016, 1126.

5. Rosa L.

1. Rosa canina L., Glade, B. Erdem, 01.07.2016, 1144-1152-
1179-1197.
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34. Rubiaceae
1. Cruciata Mill.

1. Cruciata taurica (Pall. ex Willd.) Ehrend., Glade, B. Erdem,
06.05.2016, 1036-1042-1062-1207, Irano — Turanian.

35. Salicaceae
1. Salix L.

1. Salix caprea L., Glade, B. Erdem, 09.04.2016, 1012, Euro-
Siberian.

36. Typhaceae
1. Sparganium L.

1. Sparganium erectum L. subsp. neglectum (Beeby) K. Richt.,
Glade, B. Erdem, 01.09.2016, 1190, Euro-Siberian.

37. Violaceae

1. Viola L.

1. Viola parvula Tineo, Glade, B. Erdem, 06.05.2016, 1082.

2. V. suavis M.Bieb., Forest, B. Erdem, 06.05.2016, 1032-1059.
Conservation Status

The knowledge on the conservation status of plants provides
identification of threatened plants and increases awareness
among people, which prevents the collection of plants and
improves protection. Therefore, the conservation status
was established for the taxa in Sahinler Nature Park. The
conservation status was determined using The Red Book of
Turkish Plants (Ankara, 2000), the IUCN official website (https://
www.iucnredlist.org/), and the List of Threatened Plant Species
(Nezahat Gokyigit Botanical Garden and ANG Foundation
official web site http://www.tehditaltindabitkiler.org.tr/v2/).

According to the information and data obtained from the List of
Threatened Plant Species, the conservation status of 7 species
in the area was evaluated. Accordingly, there are 4 species
evaluated in the LC (Low Risk) category, 1 species in the NT
(Near Threatened) category, 1 species in the VU (Vulnerable)
category, and 1 species in the CD (Subject to Conservation)
category. When evaluated according to The Red Book of Turkish
Plants, 14 taxa were determined to be in the LC category, 1
taxon was determined to be in the NT category, and 2 taxa
were determined to be in the VU category. This paper takes
into account the conservation status of the Threatened Plant
Species List, since it contains more up-to-date data. Five of the
7 species evaluated according to the List of Threatened Plant
Species are endemic.

It does not seem possible to protect biodiversity while meeting
the nutritional and shelter needs of people and contributing to
economic development at the same time. However, efficient
and sustainable use of existing resources can be achieved
(Arslan et. al., 2013). In order to achieve this, each country

should carry out studies to determine its biodiversity. European
Union countries have developed a classification system for
this purpose. The goal of this classification system, which they
call the European Nature Information System (EUNIS), is to
create habitat types with European references and to obtain
habitat data comparable to nature conservation by making a
hierarchical classification (EUNIS, 2012). The study area was
evaluated according to the EUNIS Habitat classification criteria.
The evaluation of the research area according to the EUNIS
habitat types hierarchical ranking is as follows (https://eunis.
eea.europa.eu/habitats/2826):

C: Inland surface waters
C1: Surface standing waters
C1.3 : Permanent eutrophic lakes, ponds, and pools
R: Grasslands and lands dominated by forbs, mosses, or lichens
R1: Dry grasslands
R1B: Continental Dry Grasslands
R1B9: Irano-Anatolian Steppes
T: Forests and other wooded land
T3: Coniferous forests

T36: Temperate and sub-Mediterranean montane Pinus
sylvestris-Pinus nigra forests

Irano-Anatolian steppes are included in Bern Convention Annex
1 at a higher rank, and conservation measures are needed at
the level of Continental Dry Grasslands. Temperate and sub-
Mediterranean montane Pinus sylvestris-Pinus nigra forests
are listed in Bern Convention Annex 1 as an endangered habitat
that requires conservation measures.

DISCUSSION

The study area (Sahinler Nature Park) is within the borders
specified by the Ministry of Agriculture and Forestry. A large
portion of the study area consists of forests and glades. The
terrestrial ecosystem is dominant in the Nature Park, which
consists of flat areas and gentle and steep slopes. While the
terrestrial ecosystem is represented by a forest ecosystem,
the aquatic ecosystem is represented by a permanent
standing water ecosystem (pond). The dominant vegetation
in and around the area consists of coniferous forests. This
explains the limited diversity of plant taxa in the area. During
field studies carried out from 2016-2019, it was observed
that the number of visitors to Sahinler Nature Park increased
gradually. Visitors were observed to have picnics and light
campfires in the study area. It was observed that visitors
did not collect their garbage when leaving the site. For
this reason, the increase in the number of visitors causes
environmental pollution. As a result, it is believed that the
natural vegetation of the nature park will be affected in the
future.
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Since there is no meteorological station located in the study
area, the bioclimatic conditions were identified using the
nearest station that has meteorological data spanning over
30 years (Kizilcahamam). The altitude of the study area is
around 1,500 m, whereas the altitude of the Kizilcahamam
meteorological station is 1,033 m. The temperature decrease
(0.5°C on average every 100 m) and location at a higher
elevation makes the study area colder and more humid, which
further results in a shorter vegetation period.

The study area was evaluated according to the EUNIS
habitat types hierarchical sorting. According to this habitat
classification, 3 habitat types were in from the area: permanent
eutrophic lakes, ponds and pools; Irano-Anatolian steppes; and
temperate and sub-Mediterranean montane Pinus sylvestris-
Pinus nigra forests. EUNIS habitat classification was developed
according to the habitats observed in European Union
countries. When applied to Turkiye, differences are observed
due to characteristic taxa. For this reason, the classification was
limited. With more detailed studies, new habitat types that
are unique and suitable for Turkiye can be defined. The same
applies to the EUNIS classification of the pond in the study
area. The classification of stagnant surface waters is carried
out according to chemical analysis of the water and its trophy
status. As there is no relevant data available for the study area,
the classification was kept at the “Surface standing waters”
level and could not be carried out to provide further detail. The
Pinus nigra forest and glades have shaped the general status
of the area. In addition, the temporary streams that dry up
during the summer season and the pond in the area increases
the habitat diversity in the area. As a result of the identification
of the samples, the Asteraceae family was determined to have
the most taxa in the area. The ratio between the number of
taxa in the Asteraceae family and the number of taxa in the
other families is 10.7%. A flora study completed in Camkoru
Nature Park, which is approximately 7 km southeast of the
study area, revealed that the largest family was Asteraceae,
with 42 species (Topaloglu, 2005). The remaining families with
the highest number of taxa and their percent distributions
are Brassicaceae and Fabaceae (8.93%), Caryophyllaceae and
Plantaginaceae (5.4%), and Poaceae, Rosaceae, Asparagaceae,
and Lamiaceae (4.5%), with the same percentage. The family
with the highest number of genera in the area is also the
Asteraceae family, whereas the genus containing the most taxa
in the area is Veronica. Most of the identified specimens belong
to the Irano-Turanian phytogeographic region, with a value of
16.1%. 10 of the taxa are endemic and the endemism rate in
the area is 8.9%. A comparison of the families with the highest
taxa content of previous studies in the study area and its near
vicinity has been carried out and is given in Table 8.

The table shows the ratio of families to the total number of
taxa determined in the study area. As seen in this table, the
family with the most taxa in the area is Asteraceae, which is
similar to other studies. The data presented in Table 8. indicate
that the number of taxa belonging to the Asteraceae family
has a distribution above 10% in all four studies. While the
ratio between the number of taxa for the Caryophyllaceae

Table 8. Comparison of the Taxa Percentages Between the
Study Area and its Surrounding Areas

Family Erdem Ugar | Topaloglu | ikinci et. al.,
(2019) (1996) (2005) (2007)
Asteraceae 10.7 10.4 11.2 10.3
Brassicaceae 8.9 4.6 6.1 4.7
Fabaceae 8.9 7.1 8.0 6.9
Caryophyllaceae 5.4 3.4 3.4 3.5
Poaceae 4.5 8.3 9.0 8.3
Rosaceae 4.5 5.3 6.9 5.3
Asparagaceae 4.5 3.0 4.2 -
Lamiaceae 4.5 6.7 6.4 6.8
Others 42.9 43.2 35.0 -

family and the number of taxa for other families is 5.4%, it
varies between 3.4% and 3.5% in studies conducted in the
immediate environment. Similarly, the percentage of taxa for
the Poaceae family (4.5%) in the study area differs from studies
in the immediate environment (8.3-9%). The relatively low
percentage of Poaceae is attributed to the altitude and climatic
characteristics of the study area, which allows an enhanced
floristic diversity at this elevation zone. When compared to
other areas, our study area covers a smaller area and also,
since the area is largely covered by Pinus nigra forests, it is
thought that the proportion of Poaceae family members is
low. The conservation status of 7 species identified in the
area was determined to be 4 species of LC, 1 species of NT, 1
species of VU, and 1 species of CD. 5 of these 7 species with
that conservation status have been determined to be endemic.
The remaining species were found to have insufficient data
and therefore were registered as “not evaluated.” In addition,
while only 3 of the remaining taxa are endemic, the fact that
the others are widely distributed is also effective in this case.
It has been observed that the number of visitors to the area
has increased gradually during the field studies carried out over
3 years. It was observed that activities in the field increased
especially in the spring months. Visitors camp in the area,
have picnics, and leave a significant amount of garbage in the
area. In order to prevent impacts on the existing vegetative
cover and the other living species in the area, and to improve
sustainability, it is recommended that additional studies
be conducted. Furthermore, the recommended measures
include establishing informative signboards about endemic
plants and other living species and placing warning signs
regarding environmental damage. Understanding biodiversity
is of primary importance for the sustainable and efficient
use of resources. Accordingly, studies on biodiversity should
be expanded and improved to provide more detail. The data
obtained will allow the determination of the flora of the
study area, which is a protected area, and will emphasize the
importance and value of the area in terms of biodiversity,
drawing attention to the importance of its protection. The data
will provide the necessary information for visitors about the
plant diversity present in the area.
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ABSTRACT

The digitization of herbaria and other scientific collections has been
championed by many researchers, especially taxonomists, who are
acutely aware of their importance for the future. Both technological
developments and the progression of globalization have accelerated
digitization efforts worldwide in recent years. The digitization of the
Istanbul University Faculty of Science Herbarium (ISTF) is one example
of such a project, which has spanned many years, through various
challenges, constantly changing conditions, and technological
advancements. This article aims to briefly document the history of
efforts made to this end, from the very first spark of an idea to the
eventual procurement of institutional support and the start of
digitization in October 2022. As of February 2023, data entries for
25,584 specimens (53% of the collection), 3,442 (8% of the collection)
of which include high-quality photos, can be accessed through the ISTF
virtual herbarium website. We also aim to outline the methods used at
ISTF, which we hope will serve as a reference for virtual herbaria yet to
be established. We discuss the place of undergraduate and graduate
students in digitization alongside best practices to manage these
volunteer students so that they may effectively contribute to herbarium
work for the long-term benefit of themselves and the collections.

Keywords: Herbarium management, digitization, natural history
collections, imaging

0z

Herbaryumlar ve diger bilimsel koleksiyonlarin dijitallesmesinin 6nemi,
basta taksonomistler olmak Uzere ¢ok sayida bilim insaninin uzun
zamandir farkinda oldugu bir konudur. Son yillarda hem teknolojik
gelismeler hem de kiresellesme, dijitalizasyona diinya ¢apinda hiz
kazandirmistir. istanbul Universitesi Fen Fakiiltesi Herbaryumunun
(ISTF) dijitallesme sureci, gesitli zorluklardan, degisen kosullardan ve
teknolojik ilerlemelerden gegen, uzun yillara yayilmis bir gabanin tri-
nidir. Makalede bu gabanin ilk hayal edilen fikirden, nihayet kurumsal
destek saglanmasina ve dijitallesme sirecinin baslangincina kadar kisa
bir tarihini anlatmak amaglanmistir. Ekim 2022’den Subat 2023’e kadar
toplam 25,584 6rnegin (koleksiyonun %53’0) veri girisi yapilmis ve bu
orneklerden 3,442'si (koleksiyonun %8'i) fotograflanmis olarak ISTF
sanal herbaryum web sitesinden erisilebilir. Ayrica, ISTF herbaryumu-
nun sayisallasmasi konusunda hangi yolun izlendigini anlatmak ve
daha sonra kurulacak diger sanal herbaryumlar igin bir referans olmak
amaglanmistir. Lisans ve lisanststl 6grencilerin sayisallagsmadaki yeri
tartisilirken, 6grenciler ve herbaryum igin faydal olacak sekilde, hangi
sartlarda calismada yer almalarinin ve nasil yonetilmelerinin saglikli
olduguna da deginilmistir.

Anahtar Kelimeler: Herbaryum yonetimi, sayisallasma, doga tarihi
koleksiyonlari, goriintileme
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INTRODUCTION

With 3,100 registered herbaria globally, and the 390 million
plant, algae, and fungus specimens they house (Thiers, 2017),
herbaria constitute a vast and extremely valuable databank
of the world’s biodiversity. However, the majority of these
collections remain “inaccessible” to the worldwide scientific
community, which prevents them for being used to their full
potential (Thiers, 2017). The movement toward digitization
and online mobilization of herbarium specimens has helped
overcome this impasse and stands to revolutionize the
biological sciences. At the time of his writing, Seregin (2016)
reported that more than 17 million specimens had been
recorded in digital herbaria worldwide. Although this is but a
small fraction of the total number of specimens found around
the world, these efforts have had an outsized effect in terms
of contributions to science. Before the digitization movement
began, herbarium collections were a database used almost
exclusively by taxonomists. Today, their reach has expanded
to include all plant-related scientific studies, from studies on
biodiversity to global ecological changes (Heberling et al.,
2019). In particular, massive and diverse collections such as
the US National Herbarium housed at the Smithsonian Museum
of Natural History, whose 3.8 million herbarium sheets were
digitized over seven years in 2015-2022, have ensured that
their data is useable by researchers around the world (Tamisiea,
2022). Today, it is becoming increasingly feasible for smaller
herbaria to digitize their collections.

Although digitization efforts are ongoing at several herbaria in
Turkey, there are very few resources documenting their methods
and processes (Yilmaz et al., 2012; Oztiirk & Ege, 2018; Budak
et al., 2021; Demirkus et al., 2021). The first virtual herbarium
established in Turkey was at the Izmir Ege University Faculty of
Pharmacy Herbarium (1ZEF) (Oztiirk & Ege, 2018). While many
herbaria in Turkey would soon follow IZEF’s lead, many of these
virtual collections remained inaccessible to third parties at the
time this article was written. This indicates that maintenance and
continuity is an often-overlooked issue that should be given the
same consideration and planning as the initial establishment phase.

Prof. Dr. Hiisni Demiriz took what may be considered the
first steps towards digitizing the Istanbul University Faculty of
Science Herbarium (ISTF) long before digitization works had
been discussed. Demiriz devised a coding system in which he
assigned numerical codes to all plant families, provinces, and
districts. Although he never completed this work, the system he
created represents a first step toward digitization. The current
ISTF curator, Prof. Dr. Osman Erol, has led three digitization
attempts. The first began in 2006, when the collection data of
1,775 specimens were entered into a simple offline software.
The second started in 2009 after publication of the digitization
plan and outline (Simsek et al., 2008). This attempt called on
the support of postgraduate students in the bioinformatics
department and culminated in migration to an online system,
as well as the entry of approximately 20,000 more specimens.
Securing support was a major challenge throughout these
earlier efforts, and lack of funds prevented the start of an

imaging phase. At this point, the only specimens photographed
and uploaded were the Plantago specimens featured in Ciftci’s
thesis (2012); however, these did not make it into the present
system. Meanwhile, all maintenance and digitization efforts
were suspended with the closure of the herbarium due to it
being moved three times from the middle of 2018 to 2022. The
process picked up again only after ISTF settled into its permanent
home at the beginning of 2022. The collections were opened to
visiting researchers once again by early summer and digitization
efforts took off in earnest in the fall of 2022, after procuring the
necessary funding to establish a full imaging system.

The 3rd National Botanical Garden Symposium (2022) brought to
the fore a plan to create a common, online National Herbarium
Network comprising all of the herbaria of Turkey. The success
of such an ambitious project will depend on the swift and
successful digitization of each individual collection. This time-
consuming and labor-intensive process will be facilitated by the
establishment of best practices for digitization, especially in
the realm of software, where a standard, effective and efficient
program will ensure the creation of a common database and
ultimately the success of this project on a national scale.

In this context, this article aims to outline a practical method
for the digitization of medium- to large-scale herbaria, while
summarizing the work done so far at ISTF. We share our
experience in the face of challenges encountered over the last
15 years and provide tips and advice to herbarium workers who
intend to follow a similar path toward collection digitization. At
the same time, we hope that the opening up of the treasure
trove of data in the form of specimens, plus their collection
data and histories, on a platform to be used by all will benefit
researchers around the world.

MATERIALS AND METHODS
Mounting of Specimens

Materials in use at ISTF include: 260-gram acid-free white
cardboard and water-activated paper tape for mounting,
graphite pencil to write specimen numbers, solvent-free solid
adhesive for adhering labels to herbarium sheets, and scissors
to cut tape to the desired size. For plant parts too small to be
mounted, envelopes made of tissue paper are prepared and
glued to cardboard using solid adhesive or paperclips (Ciftgi,
2012). We use the herbarium techniques specified in Forman
& Bridson (1998) for mounting (Figure 1).

Data Entry and Printing of Labels

Collection information from each specimen is entered via an
online digital herbarium software developed for easy data
entry by Argenit, a company based in Turkey. The biggest
advantage of an online system is that newly added data are
instantly available to third-party users (Figure 1). Upon entry
of collection data, the user may download a fully formatted A6-
sized label directly from the website. Collection data includes
standard headings used in herbaria worldwide, including
accession number, taxonomic categories (plant family, genus,
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species, subspecies, variety, and their respective authors),
location data (country, province, location description, and
coordinates), habitat, altitude, collector names, date of
collection, identification information (researcher name and
date), as well as endemism and type and a section for notes.
These are printed and immediately fixed to the specimens.

Preparing Mounted Specimens for Imaging

The ISTF herbarium being moved three times in the past three years
has led to extra wear and tear on previously mounted specimens.
The damage most often seen includes loss of tape adhesion due to
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fluctuations in temperature and humidity, and breakage of plant
material. As a result, specimens must be carefully checked, fixed,
and cleaned of dust and debris using a brush or small bursts of air (a
pipette bulb is useful for this purpose), and any missing or erroneous
information is corrected on the labels (Figure 1).

Specimen Imaging and Uploading

Based on the specifications outlined in Davis et al. (2021), a
small, single-user photo station was selected to suit the limited
available space and to save labor while imaging specimens as
quickly as possible. One addition we made to the system came
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Figure 1. The stages of preparation undergone by specimens before photographing at ISTF: a. Mounting plant material to herbarium
sheets, b. Entering label data into the virtual herbarium, c. Maintenance, repair, and cleaning of specimens to be photographed.

Specimens removed
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and fixed as needed I
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processed for digitization

Digitized specimens are stored
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Figure 2. Work flow chart showing the process from removing and photographing the specimens to returning them to their original

place in the collection.
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in the form of thick rubber mats placed under the table, which
was also modified to stand on four legs for added stability. These
were necessary adaptations to minimize vibrations from the
building. The system features a Sony brand ILCE-7RM4A model
camera used with remote controller to avoid bumping or jarring
the table during photography. Images are taken in both JPG
format for uploading and high-quality raw format .ARW at 6336
x 9504 pixels for standard herbarium sheets. Camera settings are
as follows: f value f/6.3, exposure: 1/100. An X-rite ColorChecker
Classic color and millimetric scale is placed on each sheet and
the sheet is stamped with the ISTF logo before imaging. The
workflow for photographing specimens and uploading them to
the online system via web browser is outlined in Figure 2.

Software specifications

The herbarium server is located at the Istanbul University
computer center and operates using the Linux operating
system. My Structural Query Language (MySQL) is the database
management system application housing the herbarium data.
The Laravel Framework, which was developed in the PHP
programming language, was used to prepare the back end in
accordance with the MVC structure. High-quality specimen
photos are uploaded to the server using the “Dropzone.js” plugin
and previews are produced using the PHP-Imagick module. To see
high-resolution photos client-side, we use the “OpenSeadragon”
JavaScript package. Photos are transformed into the multi-
resolution DeepZoom (dzi) format so that OpenSeadragon viewer
clients can access them. The PHP-Imagick library is employed to
allow automatic label printing. Label typefaces and designs were
the subject of a specific study and picture size of the printed label
is a standard A6 sheet. The HTMLS5, CSS, Bootstrap, JavaScript
and jQuery languages were used to construct the front-end. Any
client device, whether a PC, notebook, tablet, or smart phone,
can browse the website in any screen resolution. The Laravel
Framework’s localization capability is used to support several
languages. Specimen locations are shown on the map using the
mapbox code library. A sample specimen page from the ISTF
virtual herbarium website is shown in Figure 3.
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RESULTS

The population of the ISTF Virtual Herbarium is an ongoing
process. Although it has been just a few short months since
support was received, the entry of data for more than
20,000 specimens during the previous digitization efforts
allowed for a quick start. Using the workflow and system
outlined in this paper, approximately 30-100 specimens, or
more, can be imaged and uploaded per day by one person,
depending on their condition and the number of herbarium
sheets per specimen.

As of February 2023, collection data for 25,584 specimens are
available on the ISTF virtual herbarium website, and images
have been uploaded for 3,442 of them. In all, this constitutes
collection data for 53% and images for 8% of the ISTF herbarium
now available to the public (Figure 4).

Data concerning the families with the largest presence in terms
of data entry and photographic digitization at the ISTF Digital
Herbarium (https://istf.istanbul.edu.tr) as of February 2023 can
be found in Table 1.

u specimen entries with photos
w specimen entries without photos

w specimens not yet digitized

Figure 4. Graphic summarizing digitization work completed
at ISTF as of February 2023. All specimen entries include
collection data.

ANASAYFA  HAKKIMIZOA TARINGE SAMAL HERBARYUM OZEL KOLEKSIYOMLAR ILETISIM

+ HERBARYUM

Sanal Herbaryum Sanal Herbaryum

Numune Detay1 QVeni Auma 8 Sonuclara o

DETALAR  FOTOGRAFLAR

HARITA

ISTF No.

Familya

Takson Ade

Ty Durumu
Endemiza Endemik dejil

Ver Bilgisi Athavi: Dikyamag k- Yayla Yolu: Nopapen: Yanki Kaya
Koordinat Bilgisi

Habitat

Yakseknk

Toplayialar AKUR

Toplanma Tariki 06/08/1967

Teghis Eden

iz
Teghis Tarin

a

Net

Numune Detay1 QveniAnma B SonuclaraDin

DETAYLAR  FOTOGRAFLAR HARITA

=== ] ; b

Figure 3. Example specimen page on ISTF Virtual Herbarium website: a. Specimen data tab and b. Specimen images tab.




Herbarium Turcicum

Table 1. The 20 plant families with highest specimen data and image counts in the ISTF Digital Herbarium as of February 2023

Family Specimen data entered Specimens imaged Family Specimen data entered  Specimens imaged
Acanthaceae 32 32 Caryophyllaceae 2,350 274
Aceraceae 48 48 Crassulaceae 1,024 0
Amaranthaceae 33 33 Euphorbiaceae 605 0
Amaryllidaceae 74 42 Fabaceae 2,947 0
Asteraceae 3,713 58 Fagaceae 250 210
Boraginaceae 1,373 48 Geraniaceae 512 379
Brassicaceae 1,684 1,363 Iridaceae 474 270
Campanulaceae 510 493 Lamiaceae 1,589 0
Capparaceae 33 33 Plantaginaceae 544 0
Caprifoliaceae 88 88 Poaceae 1,484 0

Ideally, digitization would proceed in a more or less linear
fashion to avoid skipping over specimens; however, practical
concerns, such as the state of the collections and ongoing
work, including that of visiting researchers, must be taken
into account. For instance, mounting of the entire collection
was never completed at ISTF, while many more specimens
were mounted using outdated methods or otherwise need
maintenance prior to imaging. The initial phase of digitization
started from families such as Aceraceae, Brassicaceae,
Campanulaceae, and Caryophyllaceae, which were ready to
be imaged immediately, while other groups, including Iridaceae
and Lamiaceae, entered into the mounting phase. Families that
were previously mounted but for various reasons require work
before imaging, such as Apiaceae and Amaryllidaceae, have
entered into a maintenance phase that includes cleaning of
the specimens, updating of mounting material, and entry of
collection data into the system, as needed.

We have also prioritized the entry of specimens whose
identifications have been updated by visiting researchers since
the reopening of ISTF, including some groups of Boraginaceae
and Geraniaceae. Entry of many specimens not identified to the
species level has also been postponed in order to cut down on
the labor-intensive task of updating their entries later. These
will be entered either upon identification or after all identified
specimens have been entered.

DISCUSSION AND CONCLUSION

Natural sciences and natural history collections around the world
receive comparatively much less funding than other fields. Many
herbaria struggle with a lack of permanent staff and financial
support, as well as relocations (Personal communication, JE
curator 2018, OSU curator 2021). Beyond digitization, the very
existence and maintenance of herbaria is usually dependent
on the personal efforts and dedication of their workers. In this
context, the inclusion of undergraduate and graduate students in
digitization efforts, at least in university herbaria, is a critical issue
both for the development of students and for the longevity of
the herbarium. The staff of the ISTF herbarium has long worked
to involve students in many herbarium tasks, including mounting,
maintenance, and digitization, as well as packing of specimens

for relocations. While this has brought about a number of
challenges, with proper management, working with student
volunteers can make for a success story.

The most important aspect of working with students is ensuring
they are properly trained and supervised for at least the first
few months. While biology students in many institutions may
learn about herbarium collection management in theory-based
courses, each herbarium has its own system and the best way to
learn is through actively working with the collection. It is helpful
to break down work into clear tasks that are easily taught and
learned in a modular fashion. At ISTF these include mounting,
maintenance, data entry, and imaging. It is also desirable to instill
in students a sense of responsibility and curiosity by teaching
them about the collections and their importance, as well as
encouraging them to take ownership and learn from mistakes
to prevent ongoing or irreversible damage. Errors in data entry
are unavoidable, especially when working with students, and
are much more easily reversed than errors in management of
physical collections. Checking of data entered on a regular basis
by senior herbarium workers helps fix problems before they
get out of hand. As long as these major issues are taken into
consideration, including students in this process benefits both
the students and the herbaria where they volunteer.

Alongside digitization, mounting of specimens is ongoing at
ISTF. Some of the specimens deposited remain housed in
newspapers with their collection information, while other
specimens and collections were added to ISTF from other
herbaria and private collections. These specimens are in
various states of maintenance and many need updating to
archival-quality mounting materials and methods, as well as
cleaning and proper labels. While this process began before
the relocations, transportation and storage in less-than-ideal
conditions has made it even more critical. While imaging is
ongoing at the photo-station in the preparation room for plant
families in good condition, families that have yet to be mounted
or need maintenance are worked on in the main herbarium,
and these two processes are largely independent of one
another. ISTF is arranged alphabetically by family and genus,
and while the majority of work proceeds accordingly, recently
updated groups are prioritized for imaging, while groups to be
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used by visiting researchers, who are often working on revisions
and taxonomic treatments for the ongoing Illustrated Flora of
Turkiye (Gliner et al., 2014) and constitute an important source
of taxonomic updates for the collection, may be prioritized for
mounting.

The software created by Argenit is especially useful to this end
because it allows the user to create and print a standard label
immediately upon creation of an herbarium entry. As previously
noted, long-term maintenance of these systems seems to be a
challenge in virtual herbaria in Turkey. Software and website
selection should include planning for ongoing maintenance and
bug fixing, which in the case of ISTF is handled through direct
communication with Argenit, who then makes the necessary
changes to the code. While larger institutions may be able to
handle all technical aspects in-house, such an agreement may
be appropriate for many smaller herbaria. Another option is
to use commercially available or other ready-built programs,
which have the benefit of previous testing and bug fixing, as
well as good prospects for maintenance.

As far as management of data and images are concerned, we
have found it helpful for the software to check the file name
of the specimen image, which is labelled with its ISTF number,
with the number of the entry in the system, and give an error
if they do not match. This helps prevent errors uploading
the image under the wrong specimen. We have found that
a download to Excel feature that was built into the website
for the benefit of researchers is also useful for checking other
types of errors, including typos. Once the data is downloaded,
it can be quickly checked with basic data-cleaning methods in
Excel and the appropriate errors fixed on the system manually.

Another important outcome of the ongoing digitization at ISTF
is the overhaul of old collections, updated identification of
specimens and, ultimately, the rediscovery of the herbarium’s
richness. ismail Deniz visited ISTF in January 2023 to work on
the treatment of the genus Geranium in the lllustrated Flora
of Turkey, and through his diligent work on the considerable
number of unidentified Geranium specimens, revealed several
rare specimens, including G. lanuginosum Lam., G. macrorrhizum
L., and G. gymnocaulon DC, for which only one other known
specimen is housed in Turkey, and that is incomplete. When
conducted properly, such visits result in the updating of taxon
data and identification of previously unidentified specimens,
which may sometimes wait years waiting for specialist care.
Other collections have come to ISTF from other herbaria
or the personal collections of various researchers, such as
Turhan Baytop’s extensive geophyte collections and Ali Cirpici’s
specimens from Murat Mountain between Usak and Kiitahya,
as well as plants of Uludag Mountain in Bursa collected by ISTF
founder Alfred Heilbronn and Mehpare Heilbronn. Some of these
collections have been entered into the herbarium registry, while
others contribute to a backlog of specimens to be entered. That
some of these collections, and even the various curators of ISTF
themselves, used very different systems for managing their
collection information can make location and entry of data time
consuming. While the official herbarium registry currently goes

up to nearly 41,500 specimens, missing or mixed-up entries and
lost specimens, as well as the backlog of unentered collections
and problematic specimens, mean this number may change
dramatically by the end of the project. The eventual registration
and entry of the entire herbarium into the standardized, online
data management system will bring all of these collections to
the light of day to the benefit of herbarium staff and outside
researchers alike.

Meanwhile, some important collections stored in improperly
labeled boxes and forgotten were rediscovered while organizing
the herbarium before and during its relocations. Among them
are Bilgin Tozlin’s macroalgae collection from Florida (USA),
a collection of fungi that cause diseases in forest trees from
Germany from 1917, an algae and diatom collection from
1887, specimens collected from around the Dead Sea for Sultan
Abdulhamid Il at the turn of the 20* century and, perhaps most
importantly, a number of specimens used in Boissier’s Flora
Orientalis. Parallel to digitization, our graduate students are
conducting a survey of the Herbarium Boissier collection at ISTF to
be prepared for publication. Once fully integrated into the registry,
these collections will join the other herbaria and collections now
housed and entered into the ISTF registry, including the 1,400
specimens of M. J. E. Coode and B. M. G. Jones from 1965, as
well as collections by P.H. Davis and Arthur Huber-Morath, among
others (Demiriz, 1969). These will all be fully accounted for and
accessible online by the end of the project.

One source of difficulty in herbarium management is the
confusion surrounding their museum status. Evaluating and
managing herbarium collections within the same framework
as, say, objects in an archeology museum ignores the dynamic
nature of organic specimens and can lead to management
practices that are impractical at best but more often outright
harmful. While they still require a degree of care and upkeep,
most museum objects are usually not small organic items in use
as active research material that puts them in a constant state of
change. Placing these very different types of objects in the same
regulatory category results in mismanagement of collections.
Institutions in some countries, including Turkey, dictate that
each specimen be registered as an accession with monetary
value attached, in addition to and independent of a standard
international herbarium accession system. Aside from being poor
use of already inadequate labor, this runs contrary to the dynamic
nature of the material itself, to which no monetary value can be
meaningfully assigned. Although herbarium material is ideally
meant for long-term storage and use, it can hardly be classed
as a permanent object any more than it can be understood as
consumable inventory. Understanding this, herbarium curators
are put in a difficult position, because placing high values on
specimens constitutes risk, while underselling them sends the
false message that herbaria collections lack value. In reality,
herbarium collections constitute a priceless source of data
whose uses are constantly changing and whose management
must reflect the reality of the material they house. Transfer of the
herbarium to a digital environment will help prevent damage to
the specimens and benefit their long-term preservation through
reduction of contact with specimens.
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The relocations that have afflicted so many herbaria in Turkey
seem to have hit ISTF the hardest. Having moved once within
the same building and three times between buildings since its
establishment in 1933, ISTF may hold the record in this regard.
The collection was housed in temporary venues during its
past three relocations due to improper planning and delays in
the construction of its permanent location. Specimens were
sealed in plastic bags and packed in cardboard boxes during this
period. Due to the uncertain length of stay, the material was not
unpacked or made accessible at these temporary venues, which
lacked conditions conducive to the long-term health and safety
of the specimens. This ensured that the collections were least
affected by external factors. While there were concerns that
long-term storage in plastic bags may lead to further damage
in the form of mold and humidity, the result was overall very
positive. The vast majority of the specimens arrived at their
final destination intact, without mold or decay. We must
conclude that this was the best decision for these collections.
Open air storage in these temporary venues, which were older
buildings that lack sterile, dry environments, would likely have
resulted in severe mold damage and insect infestation. The
critical factor here is that the specimens were very dry when
packed, largely because ISTF is primarily made up of old, well-
dried specimens. Improperly dried specimens should never be
stored in airtight conditions. Ideally, digitization would have
taken place before moving in order to mitigate the risk of
damage to the specimens before imaging, as well as to keep
the collections accessible for the duration of the herbarium’s
closure. However, adherence to these practices has brought the
collection to its current location with minimal damage.

The staff of ISTF is fully aware that our work has only just
begun. As this process continues, high-resolution image
and collection data of more than 40,000 specimens will be
processed. We believe that this data will inspire many scientific
studies to come and serve as a database for future generations
of researchers. We are also aware that herbaria are not just
about macro-sized material. After the successful digitization of
all the higher plant material in the herbarium we plan to take
the necessary steps to digitize the various micro collections at
ISTF, such as diatoms and algae.
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ABSTRACT

My interest in plants, which started at a young age, was shaped over
time and led me to becoming a collector who started collecting during
my university years. My journey to the magical world of ferns began
with a fern | came across in the Alfred Heilbronn Botanical Garden of
Istanbul University. After that, the tropical fern house | created in the
basement of my home in Istanbul started to develop over time. |
started collecting biological species as well as tropical ferns. This
adventure took me to Thailand, where | had the chance to observe and
collect tropical specimens in the field. | continue to advance this
collection by adding different collection plants in Antalya.

Keywords: Collection, fernery, ferns, Thailand, Turkey

One of the oldest memories | have of my surroundings and
living things is the anthill at my father’s pastry shop entrance.
Whenever | remember it, it makes me happy. | was a six-year-
old boy, and | spent my whole time watching the ants every
time at the pastry shop. | was fascinated with the movements,
behaviors, and attitudes of the ants. | placed food scraps around
the nest, and | watched them for hours with great interest
while they carried the food scraps to their nest. Meanwhile,
we moved to an apartment with a garden which allowed me
to introduce an environment in which | could spend more time
with living things. | spent most of my time watching ant species
and other insects. | sometimes trapped the ants in a jar, and |
was amazed at their movements. Also, | named the ant species
depending on their physical differences and behaviors and told
them to my friends, i.e., fast-moving racing ants, bigheaded
ants, biting vampire ants, and so on.

| have always been in touch with nature and living things since
my childhood. During primary school, | was growing beans in

0z

Kuguk yaslarda baslayan bitkilere olan merakim, zamanla Universite
yillari zamaninda baslayan bir koleksiyoncu olma yoniinde sekillendi.
istanbul Universitesi Alfred Heilbronn Botanik Bahgesi’nde rastladigim
bir egrelti otu ile egreltiotlarinin biylli dinyasina yolculugum
basladi. Bundan sonra istanbul’da evimin bodrumunda olusturdugum
tropical egrelti evi zamanla gelismeye basladi. Tropikal egreltilerin
yani sira dogal tirleri de toplamaya bagladim. Bu macera beni
Tayland’a kadar stiriikledi, orada tropical 6rnekleri arazide gézlemleme
ve toplama sansini elde ettim. Simdi bu koleksiyon tizerinde Antalya’da
farkh koleksiyon bitkilerini de katarak ilerletmeye devam ediyorum.

Anahtar Kelimeler: Egrelti evi, egreltiler, koleksiyon, Tayland, Turkiye

damp cotton, which made me very excited. It was amazing how
a small bean quickly turned into a plant and gave beans again!
After this experiment, | started growing watermelons, melons,
zucchini, and ornamental peppers on our balcony, which can be
considered to be my first collection. Wherever | saw a different
type of pepper, | asked my mom for pepper seeds. Again, one
of my friends in primary school gave me a Betta splendens
(Regan, 1910) fish as a birthday present, which paved the way
for having an aquarium hobby for long years. This hobby also
made me meet Prof. Osman Erol, a distinguished botanist, at
the aquarium club of our university.

While | was studying the teaching of German at Istanbul
University, | spent almost my whole free time at the
Department of Biology. | used to take hydrobiology classes
voluntarily, and | was attempting to gain a better understanding
of the genus Aphanius (Nardo, 1827), mainly, which is an inland
water fish. | harbored these fish species, which are of many
endemic species in Turkey, in an aquarium and observed
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their breeding. Even after graduation, | tried to maintain my
relations with the Department of Biology as much as possible.
One day when | visited the Istanbul University Alfred Heilbronn
Botanical Garden, a plant caught my attention: a bird’s nest
fern belonging to the genus Asplenium L. had a very different
structure from the usual fern form with its large fancy and full-
form fronds (Figure 1). | couldn’t believe it, when | first learned
that this plant was a type of fern! That day was the beginning
of a new adventure for me. It was such a unique and gorgeous
plant that | couldn’tget it out of my mind. As | started to search
for this splendid species, which grows on trees as epiphytes in
nature, | opened the door to the magical world of ferns.

Figure 1. Asplenium australasicum Hook. in Alfred Heilbronn
Botanical Garden.

Ferns also took me back to one of my old curiosities. When |
was in primary school, | always wanted to be a paleontologist.
The world of dinosaurs fascinated me like every child. Ferns,
an indispensable part of the age of dinosaurs, were one of the
earliest inhabitants of our world, and it was stunning that | was
traveling in time as | watched them. As | was curious about
these subjects, | started to read and investigate today’s ferns,
as well as the evolution of land plants and paleobotany. In a
short time, my love of ferns turned into a passion, and | started
to create my living plant collection. Undoubtedly, Asplenium
australasicum Hook. was the first plant. As a result of a web
search, | put it in a sun-drenched corner of the house and
watered it almost daily. What a mistake! It rotted in 10 days.
Then, | realized that there was a lot to learn.

For us, a shadow and low light spot away from the glass can
be quite dark for plants. Although the need for light varies
depending on the plant species, plant care can be complex if
the interior of the home is not bright enough in general for ferns.
For appropriate plant care at home, proper lighting is required. In
general, ferns in nature need wet areas such as damp brooks and
waterfalls, and irrigation should be carried out without overdoing
it. In particular, rot is inevitable if parameters such as light and
heat are not feasible. After my first failure, | attempted many
types of lamps starting with aquarium lamps. | started to use
the basement of my house in Istanbul as my new laboratory. |
achieved quite favorable results with sodium lamps and metal
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halide lamps. | was easily able to keep the humidity at high levels,
as it was an indoor place that | only used for plants. During the
winter, | used to heat with a central heating system to maintain
the room temperature at >22°C and to minimize the loss with
70 to 80% humidity and plant lighting. Meanwhile, | visited plant
importers located in Istanbul every week and tried to discover
new species. After a while, the number of species in my collection
increased from 70 to 80. Although the environment was quite
satisfactory, as the collection grew, | considered that there might
be different requirements for each type of species. For instance,
some species are epiphytes growing on a tree trunk, while others
are limestones, or in the forest and rich in organic materials.
In addition, some species are green throughout the year, while
some others go through periods of dormancy or disappear and
sprout out when seasonal conditions are met. The environment |
provided was stable without these alterations. As a result, | cared
for tropical evergreen ferns the most successfully. (Figure 2, 3).

The essential species | had were not all tropical species and
some were even grown in the Black Sea region of our country.
| exposed these species to seasonal transitions in the north-
facing windows of the house. By the way, these plants formed
the greenest windows of the street and attracted a lot of
attention from outsiders. Some found them very attractive
and took photos, while others considered that | had a plant
obsession which made me famous in my neighborhood in
those days. | spent my days watching healthy and good-
looking fiddleheads of ferns with a delicate touch (Figure
4). As a reminder, observing and imitating nature are the

Figure 2. Tropical fernery in the basement.
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key steps to making plants happy at home. | also tried to
enrich my knowledge and gain a better understanding of the
natural habitat of ferns by visiting the groves and forests of
Istanbul as much as possible. | observed many natural species
grown in our country in the Northern forests of Istanbul, on
the historical buildings in the city and on the islands. One of
them was Pteris multifida Poir. that became naturalized in the
Suleymaniye region of the city, probably when spores escaped
from the Istanbul University botanical garden and came to life
on the nearby historical buildings. The article that | wrote on
our naturalized species was first published in Nezahat Gokyigit
Botanical Garden Bagbahge Bilim Dergisi in 2016 (Figure 5).

Figure 4. Ferns grew on the window of the house in Istanbul.

Figure 5. Pteris multifida on the wall in the Sileymaniye
region of Istanbul.

The Antalya province, located in the southwest of the country,
was the second region where | carried out my fern travels.
The province is an essential region with fascinating Adiantum
capillus-veneris L. landscapes that are completely covered with
limestone in the waterfalls and many small rock fern species
adapted to the hot and dry Mediterranean climate of its
mountains and canyons (Figure 6). Undoubtedly, when it comes
to ferns, the Black Sea region comes to mind first in terms
of the amazing species diversity. Ferns are common almost
everywhere in this region, more than in the Mediterranean
region. My first trip to the Black Sea was with one of my friends,
Erglin Bacak, who is a birdwatcher. It was a delightful trip with
many conversations about birds and ferns. The Rize province
fascinated me with its glorious nature and greenery and has a
tremendous fern species diversity. | remember the moment |
first saw the Matteuccia struthiopteris (L.) Tod. so widely and
| felt that | was in a prehistoric forest and would encounter a
dinosaur at any time. If you are interested in ferns, you would
probably like to visit the Black Sea region again and again. My
second trip to this region was with Prof. Adil Glner and the
team of Nezahat Gokyigit Botanical Garden (Figure 7). Besides
having the chance to offer my assistance on the fern specimens
for the illustrated flora of Turkey to be prepared, | had an
unforgettable moment when | first found the Woodsia alpina
(Bolton) Gray that has been widely mentioned in the previous
flora of Turkey, but has no herbarium specimens or records.
Fortunately, the specimen of this species can now be found in
the Nezahat Gokyigit Botanical Garden herbarium (Figure 8) .
In addition to Black Sea trips, Canakkale was the second place
that | frequently visited with Prof. Ersin Karabacak (Figure 9).
Meanwhile, | was also trying to produce almost every species
| had spores (Figure 10, 11). The germination ability of spores
varies depending on the species. To illustrate, some species
are grown on the walls or on the bottom of the pots, even if
it is undesirable. Some others are incredibly picky about the
germination medium. | was germinating spores in small storage
containers using specific materials according to the species:
limestone for those growing on the limestones, peat moss or
cocopeat for those that need organic materials (Figure 12).
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After visiting many regions for ferns in Turkey, | dreamed of going
to tropical countries. | recently met Patra Sangdanuch, who lives
in Bangkok, Thailand, and together we planned our first trip.
Meanwhile, Patra was writing a book about plants, particularly
ferns, and also had a large fern collection. We made fern trips four
times in Thailand and once in Malaysia. We visited Chiang Mai,
Nakhon si Thammarat, Khao Yai, Pahto Chumpon, Chanthaburi
in Thailand, Cameron Highlands in Malaysia, and many natural
habitats on our way. There was an incredible variety of species; we
could see new species at almost every step in some areas (Figure

Figure 8. Habitus of Woodsia alpina.

Figure 6. Adiantum capillus veneris in Kursunlu waterfall in
Antalya.

e hin. s
Figure 7. An excursion view to Black Sea region with Nezahat
GOkyigit Botanical Garden collecting team.
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Figure 11. Mature spore collecting on white paper for
germination studies.

Figure 12. Spore germination in small storage containers.

13, 14, 15, 16). In addition, there were many plant collectors in
Thailand. Indeed, some collectors had much more species than
we saw on a forest trip. It was a fascinating experience for me
to meet academics working on ferns in Thailand, recognize new
collectors, and make these useful trips with Patra Sangdanuch
(Figure 17, 18). The number of living fern species | observed until
that time reached about 500. As a result of these experiences, it
was a pleasure for me to be a co-author of the latest book of Patra
Sangdanuch, Ferns, published in the Thai language.

Figure 13. Observing open forest areas in Thailand. Figure 16. Checking sporangia in the forest.
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Figure 18. Another fern collection in Thailand.

In my humble opinion, it is of utmost importance to identify
species by observing them alive and on-site. It is undeniable that
herbarium specimens are long-lasting and essential for scientific
research; however, visiting the habitats and observing them alive,
and even creating living plant collections would make the picture
in mind much clearer, if possible. Of note, many species are similar
to each other that can be easily mistaken. If you have a living plant
collection, their presence and abundance is everywhere and at
any time, like your family members at home, allowing you to learn
every detail about them. Beyond any doubt, this leads to space
problems over time. In my experience, | made a significant change
in my life and moved to Antalya from Istanbul, as the basement of

A. Ekizoglu, Dare to be Wild: My Journey into the Fern World

my house in Istanbul became inadequate. My parents were living
in a house with a large terrace in Antalya. Despite the common
belief that tropical plants can be easily looked after in the climate
of Antalya, the truth is not like that at all, in particular, for the
ferns! If you can find microclimate areas in this harsh climate,
tropical species with a high tolerance for temperature alterations
can probably be kept under natural conditions. However, the
terrace of my parent’s house had a southwest facade that did not
meet the appropriate conditions. Eventually, | covered the part of
our terrace and its top to form a glass greenhouse and | planned
to control heat as much as possible with an air conditioner,
considering the hot and dry summer days (Figure 19,20). Although
| attempted to maintain the temperature at 22°C at night and 27°C
at daytime throughout the year, these values might be slightly
below or above depending on the season. | also used shade
net 75% to prevent overheating and provide my plants with the
filtered light they needed. | first saw this system in the Nezahat
Gokyigit Botanical Garden tropical greenhouses. Since | moved
to Antalya in 2018, | have had some difficulties in maintaining the
relevant parameters stable, except for having better-quality natural
light. Despite the use of an air conditioner, there were the effects
of seasonal and day & night temperature differences in the glass
greenhouse. It was also not always possible to keep the humidity
high due to the effect of the air conditioner. As the greenhouse’s
ceiling was not high, the plants close to the glass at the top of
the plant shelves experienced heat or cold stress depending on
the season. Consequently, the lack of appropriate conditions and
opportunities resulted in species losses.

Figure 19. Fern collection in the greenhouse in Antalya.

Calcareous tap water in Antalya was the second main problem
for me. Watering the plants with limewater caused lime
accumulation in the pots over time and the pH range of the
material on which the plant was seeded increased and became
alkaline, thereby leading to plant illness due to inadequate
nutrition. To overcome this situation, it is reasonable to harvest
rain, particularly in regions like Antalya, where there is plenty
of rain precipitation. On my terrace, | have a water system
coming from the top of the greenhouse to the water drain and
to the water tanks with a total capacity of 5.000 liters which is
adequate until the summer season comes to an end. In addition,
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| use a reverse osmosis system to prevent the plants from any
harm caused by the limewater in the summer; however, | also
plan to create a more professional fernery in the near future.

Currently, | am working with many tropical plant species, particularly
aroids, zingiberales, bromeliads, palms, and many other plants that
| can achieve much more satisfactory results in my greenhouse
(Figure 21, 22, 23). Despite harsh conditions from time to time, |
keep my motivation and desire for success and to better understand
the fern world. | hope to pursue and share this adventure where
| find true happiness from my new experiences and excitement.

Figure 20. Fern collection in the greenhouse in Antalya.

Figure 22. Calathea G. Mey collection in the greenhouse in
Antalya.

Figure 21. Alocasia Neck. collection in the greenhouse in

Antalya. Figure 23. Caladium Vent collection in the greenhouse in

Antalya.
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Herbariorum (http://sweetgum.nybg.org/science/ih/).

Discussion and Conclusion

The Discussion section should describe and evaluate the findings in terms of the questions and hypotheses presented in the
introduction and in the context of other relevant studies. The conclusion section should logically state the results, drawing attention
to important details in the tables and figures.

Final Word (Optional)

In this section, the authors can briefly describe the main contributions and results of the research and make a clear statement
about its importance and relevance.

Taxonomic Treatment

Descriptions and taxonomic innovations should be presented in separate paragraphs immediately after the “Discussion and
Conclusion” section.

Text

Text Formatting
Manuscripts should be submitted in Word.

Regular 10-point Times New Roman font should be used for text. Use single-line spacing and 6 pt before and after paragraph
spacing. Italics may be used for emphasis.

All page margins should be 2.5 cm.

The automatic page numbering function should be used to number the pages.

Tab stops or other commands should be used for indentations, not the spacebar.

Use the table function rather than spreadsheets to make tables.

Use the equation editor or MathType for equations.

Files should be submitted in .docx format (Word 2007 or higher) or .doc format (older Word versions).

Headings
Please use no more than three levels of displayed headings.
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Abbreviations
Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes
Footnotes should avoided except in special circumstances which require additional clarification for a reference not adequately
described by a standard citation.

Acknowledgments
Acknowledgments of persons, donations, funds, etc. should be placed in a separate section on the title page. The names of funding
organizations should be written in full.

Scientific Style

- Use Sl units and internationally accepted signs and symbols.
- Species and subspecies names should be italicized in normal text. Higher taxonomic levels should not be italicized.

- Itis sufficient to provide plant author names at first mention of the relevant taxon, except in special circumstances. We
recommend www.ipni.org for plant authors. Please provide your source in the reference list as appropriate.

- Herbarium Turcicum requires that supporting data be stored in an appropriate repository to facilitate reader access prior to
final acceptance of the manuscript.

Genetic information, such as DNA, RNA, or protein sequences, should be sent to an appropriate database such as GenBank (http://
www.ncbi.nlm.nih.gov/genbank/) or EMBL (www.ebi.ac.uk/embl/).

All sequences produced from next-generation sequencing techniques may be archived in an appropriate public repository such
as the NCBI Sequence Read Archive (http://www.ncbi.nlm.nih.gov/sra), ENA (http://www.ebi.ac.uk/ena/about/sra_submissions)
or Dryad (http://datadryad.org/).

TreeBase (http://www.treebase.org) and Dryad http://datadryad.org/) are public access and recommended for alignments used
for phylogenetic work.

References

Papers accepted but not yet included in the issue are published online in the Early View section and they should be cited as “advance
online publication”. Citing a “personal communication” should be avoided unless it provides essential information not available from
a public source, in which case the name of the person and date of communication should be cited in parentheses in the text. For
scientific articles, written permission and confirmation of accuracy from the source of a personal communication must be obtained.

Reference Style and Format

Herbarium Turcicum complies with APA (American Psychological Association) style 6th Edition for referencing and quoting. For
more information:

- American Psychological Association. (2010). Publication manual of the American Psychological
Association (6" ed.). Washington, DC: APA.
- http://www.apastyle.org

Accuracy of citation is the author’s responsibility. All references should be cited in text. Reference list must be in alphabetical order.
Type references in the style shown below.

Citations in the Text

Citations must be indicated with the author surname and publication year within the parenthesis.
If more than one citation is made within the same paranthesis, separate them with (;).
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Samples:

More than one citation;

(Esin et al., 2002; Karasar, 1995)

Citation with one author;

(Akyolcu, 2007)

Citation with two authors;

(Sayiner & Demirci, 2007)

Citation with three, four, five authors;

First citation in the text: (Ailen, Ciambrune, & Welch, 2000) Subsequent citations in the text: (Ailen et al., 2000)
Citations with more than six authors;

(Cavdar et al., 2003)

Citations in the Reference
All the citations done in the text should be listed in the References section in alphabetical order of author surname without
numbering. Below given examples should be considered in citing the references.

Basic Reference Types
Book

a) Turkish Book

Karasar, N. (1995). Arastirmalarda rapor hazirlama (8t ed.) [Preparing research reports]. Ankara, Turkiye: 3A Egitim Danismanlik Ltd.

b) Book Translated into Turkish

Mucchielli, A. (1991). Zihniyetler [Mindsets] (A. Kotil, Trans.). istanbul, Turkiye: iletisim Yayinlari.

¢) Edited Book

Oren, T., Uney, T., & Colkesen, R. (Eds.). (2006). Tiirkiye bilisim ansiklopedisi [Turkish Encyclopedia of Informatics]. istanbul, Turkiye:
Papatya Yayincilik.

d) Turkish Book with Multiple Authors

Tonta, Y., Bitirim, Y., & Sever, H. (2002). Tirkge arama motorlarinda performans degerlendirme [Performance evaluation in Turkish
search engines]. Ankara, Turkiye: Total Biligim.

e) Book in English

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

f) Chapter in an Edited Book

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural studies: Adventures in theory (pp.
220-237). Edinburgh, UK: Edinburgh University Press.

g) Chapter in an Edited Book in Turkish

Erkmen, T. (2012). Orgiit kiiltlirii: Fonksiyonlari, 6geleri, isletme yénetimi ve liderlikteki &nemi [Organization culture: Its functions,
elements and importance in leadership and business management]. In M. Zencirkiran (Ed.), Orgiit sosyolojisi [Organization
sociology] (pp. 233-263). Bursa, Turkiye: Dora Basim Yayin.

h) Book with the same organization as author and publisher

American Psychological Association. (2009). Publication manual of the American psychological association (6" ed.). Washington,
DC: Author.

Article

a) Turkish Article

Mutlu, B., & Savaser, S. (2007). Cocugu ameliyat sonrasi yogun bakimda olan ebeveynlerde stres nedenleri ve azaltma girisimleri
[Source and intervention reduction of stress for parents whose children are in intensive care unit after surgery]. Istanbul
University Florence Nightingale Journal of Nursing, 15(60), 179-182.

b) English Article

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive construction of national identity. Discourse and Society, 10(2), 149-173.
http://dx.doi.org/10.1177/0957926599010002002
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¢) Journal Article with DOI and More Than Seven Authors

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo, J., Hwang, S.-J. ... Heineman, T. C. (2015). Efficacy of an adjuvanted
herpes zoster subunit vaccine in older adults. New England Journal of Medicine, 372, 2087-2096. http://dx.doi.org/10.1056/
NEJMo0al1501184

d) Journal Article from Web, without DOI

Sidani, S. (2003). Enhancing the evaluation of nursing care effectiveness. Canadian Journal of Nursing Research, 35(3), 26-38.
Retrieved from http://cjnr.mcgill.ca

e) Journal Article wih DOI

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to measure library website effectiveness. Technical Services
Quarterly, 27, 261-278. http://dx.doi.org/10.1080/07317131003765910

f) Advance Online Publication

Smith, J. A. (2010). Citing advance online publication: A review. Journal of Psychology. Advance online publication. http://dx.doi.
org/10.1037/a45d7867

g) Article in a Magazine

Henry, W. A., lll. (1990, April 9). Making the grade in today’s schools. Time, 135, 28-31.

Doctoral Dissertation, Master’s Thesis, Presentation, Proceeding

a) Dissertation/Thesis from a Commercial Database

Van Brunt, D. (1997). Networked consumer health information systems (Doctoral dissertation). Available from ProQuest Dissertations
and Theses database. (UMI No. 9943436)

b) Dissertation/Thesis from an Institutional Database

Yaylali-Yildiz, B. (2014). University campuses as places of potential publicness: Exploring the politicals, social and cultural practices
in Ege University (Doctoral dissertation). Retrieved from http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-portali

¢) Dissertation/Thesis from Web

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doctoral dissertation, University of California, Berkeley).
Retrieved from http://yunus.hacettepe.edu.tr/~tonta/yayinlar /phd/ickapak.html

d) Dissertation/Thesis abstracted in Dissertations Abstracts International

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification, motion representation, and figure-
ground segregation. Dissertation Abstracts International: Section B. Sciences and Engineering, 65(10), 5428.

e) Symposium Contribution

Krinsky-McHale, S. J., Zigman, W. B., & Silverman, W. (2012, August). Are neuropsychiatric symptoms markers of prodromal
Alzheimer’s disease in adults with Down syndrome? In W. B. Zigman (Chair), Predictors of mild cognitive impairment, dementia,
and mortality in adults with Down syndrome. Symposium conducted at the meeting of the American Psychological Association,
Orlando, FL.

f) Conference Paper Abstract Retrieved Online

Liu, S. (2005, May). Defending against business crises with the help of intelligent agent based early warning solutions. Paper
presented at the Seventh International Conference on Enterprise Information Systems, Miami, FL. Abstract retrieved from
http://www.iceis.org/iceis2005/abstracts_2005.htm

g) Conference Paper - In Regularly Published Proceedings and Retrieved Online

Herculano-Houzel, S., Collins, C. E., Wong, P,, Kaas, J. H., & Lent, R. (2008). The basic nonuniformity of the cerebral cortex. Proceedings
of the National Academy of Sciences, 105, 12593-12598. http://dx.doi.org/10.1073/pnas.0805417105

h) Proceeding in Book Form

Parsons, O. A., Pryzwansky, W. B., Weinstein, D. J., & Wiens, A. N. (1995). Taxonomy for psychology. In J. N. Reich, H. Sands, & A.
N. Wiens (Eds.), Education and training beyond the doctoral degree: Proceedings of the American Psychological Association
National Conference on Postdoctoral Education and Training in Psychology (pp. 45-50). Washington, DC: American Psychological
Association.

i) Paper Presentation

Nguyen, C. A. (2012, August). Humor and deception in advertising: When laughter may not be the best medicine. Paper presented
at the meeting of the American Psychological Association, Orlando, FL.
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Other Sources

a) Newspaper Article

Browne, R. (2010, March 21). This brainless patient is no dummy. Sydney Morning Herald, 45.

b) Newspaper Article with no Author

New drug appears to sharply cut risk of death from heart failure. (1993, July 15). The Washington Post, p. A12.

c) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-sized [Web log post]. Retrieved from http://www.davidbordwell.
net/blog/page/27/

d) Online Encyclopedia/Dictionary

Ignition. (1989). In Oxford English online dictionary (2™ ed.). Retrieved from http://dictionary.oed. com

Marcoux, A. (2008). Business ethics. In E. N. Zalta (Ed.). The Stanford encyclopedia of philosophy. Retrieved from http://plato.
stanford.edu/entries/ethics-business/

e) Podcast

Dunning, B. (Producer). (2011, January 12). inFact: Conspiracy theories [Video podcast]. Retrieved from http://itunes.apple.com/

f) Single Episode in a Television Series

Egan, D. (Writer), & Alexander, J. (Director). (2005). Failure to communicate. [Television series episode]. In D. Shore (Executive
producer), House; New York, NY: Fox Broadcasting.

g) Music

Fuchs, G. (2004). Light the menorah. On Eight nights of Hanukkah [CD]. Brick, NJ: Kid Kosher.
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AMAC VE KAPSAM

Anadolu (g farkh bitki cografyasi bolgesinin kesistigi bir noktada, yine g farkli iklimin etkisinde, ¢ok gesitli kayag ve topraklarda
ve bunlarin gesitli topografik formlarindan olusan gok ézel bir yasam alanidir. Uzerinde yasadigimiz bu topraklar bir zamanlar
yabanci doga gezginlerinin taktigi bir adla Kiiglik Asya olarak anilmistir. Turkiye bir tlke oldugu halde bitki 6rtiisti bakimindan kita
ozelligi gostermektedir. Bu bitki zenginliginin bilimsel hafizasi herbaryumlardir. Herbaryumlarla ve barindirdiklari bitki zenginligiyle
Sistematik Botanikgiler ¢alismaktadir.

Ulkemizde biyoloji ve botanik alaninda uluslararasi saygin dizinlerce taranan birkag dergi olsa da Sistematik Botanik ve Herbayum
odakl bir dergimiz ne yazik ki bulunmamaktadir. Avrupa kitasinin tiimiinden daha fazla bitki tiriine sahip tGlkemizde bu durum
ciddi bir eksikliktir.

Biz bu eksikligi gidermek amaciyla, filogenetik calismalara, modern herbaryum tekniklerine, makine 6grenmesine dayali bitki teshis
yontemlerine, morfometrik ¢alismalara yonelik bir dergi ¢ikarmayi hedefliyoruz.

ANA KONU BASLIKLARI

1. Yeni tirler, sinonimler, aktarimlar, revizyonel ¢alismalar

2. Gegmiste toplanmis, herbaryumda saklanan ancak daha sonra dogadan toplanamamis bitki rnekleri, herbaryumlarda saklanan

ancak nesli tikenen bitki taksonlari

Herbaryumlarin diizeni ve dijitallestirme faaliyetleri

4. Herbaryum hikayeleri: herbaryum 6rnekleri izerinden tanimlanmis yeni tirler, gegmiste belli herbaryumlarda galismis bilim
insanlarinin uluslararasi iliskiler ve bunlarin bilimsel sonuglari, tiplendirme ¢alismalari

5. Herbaryum ve diger disiplinlerle iligkileri; herbaryum 6rneklerinden molekiiler filogeni calismalari, bitki anatomisi galismalari,
adli biyoloji, grafolojik calismalar

6. Herbaryum zararllari, micadele yollari, modern teknikler

7. Herbaryum kiratorleri ve akademik yasamlari

8. llging ve tarihi koleksiyonlar

9. Canl bitki koleksiyonlari

10. Herbaryum etiketlerindeki tarihi yer isimleri, antik yer ve bolge adlari

11. Herbaryum etiketlerinde kalmis, gegersiz isimler

12. Anit agaglar ve tanitimi

13. Bitkiler ve tarih

14. Bitkiler ve kiltur-sanat

15. Bitki epitetlerinin hikayeleri

16. Etik kurallar

17. Herbaryum teknikleri ve yenilikler

18. Fiziki kosullar

19. Herbaryum gesitleri

20. Arkeobotanik galismalari ve koleksiyolari

21. Teknoloji ve herbaryum, makine 6grenmesi, dijital siniflama galismalari

w

POLITIKALAR
Yayin Politikasi

Dergi yayin etiginde en yiksek standartlara baglidir ve Committee on Publication Ethics (COPE), Directory of Open Access Journals
(DOAYJ), Open Access Scholarly Publishers Association (OASPA) ve World Association of Medical Editors (WAME) tarafindan yayinlanan
etik yayincilik ilkelerini benimser; Principles of Transparency and Best Practice in Scholarly Publishing basligi altinda ifade edilen
ilkeler igin: https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-practice-scholarly-publishing

Gonderilen makaleler derginin amag ve kapsamina uygun olmalidir. Orijinal, yayinlanmamis ve baska bir dergide degerlendirme
strecinde olmayan, her bir yazar tarafindan igerigi ve gonderimi onaylanmis yazilar degerlendirmeye kabul edilir.

Makale yayinlanmak lizere Dergiye gdnderildikten sonra yazarlardan higbirinin ismi, tim yazarlarin yazili izni olmadan yazar
listesinden silinemez ve yeni bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.
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intihal, duplikasyon, sahte yazarlk/inkar edilen yazarlik, arastrma/veri fabrikasyonu, makale dilimleme, dilimleyerek yayin,
telif haklariihlali ve gikar gatismasinin gizlenmesi, etik disi davranislar olarak kabul edilir. Kabul edilen etik standartlara uygun
olmayan tim makaleler yayindan gikarilir. Buna yayindan sonra tespit edilen olasi kuraldisi, uygunsuzluklar iceren makaleler
de dahildir.

intihal

On kontrolden gegirilen makaleler, iThenticate yazilimi kullanilarak intihal icin taranir. intihal/kendi kendine intihal tespit edilirse
yazarlar bilgilendirilir. Editorler, gerekli olmasi halinde makaleyi degerlendirme ya da lretim sirecinin gesitli agamalarinda
intihal kontroltne tabi tutabilirler. Yiiksek benzerlik oranlari, bir makalenin kabul edilmeden 6nce ve hatta kabul edildikten sonra
reddedilmesine neden olabilir. Makalenin tiiriine bagli olarak, bunun oranin %15 veya %20’den az olmasi beklenir.

Cift Kor Hakemlik

intihal kontroliinden sonra, uygun olan makaleler bas editér tarafindan orijinallik, metodoloji, islenen konunun énemi ve dergi
kapsamit ile uyumlulugu agisindan degerlendirilir. Editor, makalelerin adil bir sekilde ¢ift tarafli kor hakemlikten gegmesini saglar
ve makale bigimsel esaslara uygun ise, gelen yaziyi yurtigcinden ve /veya yurtdisindan en az iki hakemin degerlendirmesine sunar,
hakemler gerek gérdigii takdirde yazida istenen degisiklikler yazarlar tarafindan yapildiktan sonra yayinlanmasina onay verir.

Acik Erisim ilkesi

Dergi agik erisimlidir ve derginin tim igerigi okura ya da okurun dahil oldugu kuruma Ucretsiz olarak sunulur. Okurlar, ticari amag
haricinde, yayinci ya da yazardan izin almadan dergi makalelerinin tam metnini okuyabilir, indirebilir, kopyalayabilir, arayabilir ve
link saglayabilir. Bu BOAI agik erisim tanimiyla uyumludur.

Derginin agik erisimli makaleleri Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) olarak lisanslidir.
islemleme Ucreti

Derginin tiim giderleri istanbul Universitesi tarafindan karsilanmaktadir. Dergide makale yayini ve makale siireclerinin yiritilmesi
Uicrete tabi degildir. Dergiye gonderilen ya da yayin igin kabul edilen makaleler igin islemleme (creti ya da génderim Ucreti alinmaz.

Telif Hakkinda

Yazarlar dergide yayinlanan ¢alismalarinin telif hakkina sahiptirler ve ¢alismalari Creative Commons Atif-GayriTicari 4.0 Uluslararasi
(CC BY-NC 4.0) olarak lisanslidir. CC BY-NC 4.0 lisansi, eserin ticari kullanim disinda her boyut ve formatta paylasiimasina,
kopyalanmasina, cogaltilmasina ve orijinal esere uygun sekilde atifta bulunmak kaydiyla yeniden diizenleme, donlistirme ve eserin
Uzerine inga etme dahil adapte edilmesine izin verir.

Diizeltme, Geri Cekme, Endise ifadesi

Editorler, yayinlanan makalede, bulgulari, yorumlari ve sonuglari etkilemeyen kiiciik hatalar tespit edilirse diizeltme yayinlamayi
distnebilirler. Editorler, bulgulari ve sonuglari gegersiz kilan buytk hatalar / ihlaller s6z konusu oldugunda, makaleyi geri cekmeyi
dusinmelidir.

Yazarlar tarafindan arastirma veya yayini kotlye kullanmaya yonelik olasilik s6z konusu ise; bulgularin glivenilir olmadigina ve
yazarlarin kurumlarinin olayi sorusturmadigina dair kanitlar var veya olasi sorusturma haksiz veya sonugsuz gériintiyor ise, editorler
endise ifadesi yayinlamayi disiinmelidir. Diizeltme, geri gekme veya endise ifadesi ile ilgili olarak COPE ve ICJME yonergeleri dikkate
alinir.

Arsiv Politikasi

Dergide yayinlanan tim yazilarin korunmasini ve kalici olarak erisilebilir olmasini saglamak igin makaleler, ulusal bir arsiv sitesi olarak
hizmet veren ve ayni zamanda LOCKSS'in igerigi toplamasina, korumasina ve sunmasina izin veren Dergipark’ta saklanmaktadir.

Ek olarak, yazarlarin kendilerinin makalelerinin son PDF stirimunt Open Archives Initiative (https://www.openarchives.org/)
standartlarina uygun agik elektronik arsivierde arsivlemeleri dnerilir. Yazarlar, yayinladiklari arsiv versiyonundan, i.U. Yayinevinin
dergi web sitesinin URLsine baglanti saglamalidir.
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ETIK
Yayin Etigi Beyani

Herbarium Turcicum, yayin etiginde en yiksek standartlara baghdir ve Committee on Publication Ethics (COPE), Directory of Open
Access Journals (DOAJ), Open Access Scholarly Publishers Association (OASPA) ve World Association of Medical Editors (WAME)
tarafindan yayinlanan etik yayincilik ilkelerini benimser; Principles of Transparency and Best Practice in Scholarly Publishing bashgi
altinda ifade edilen ilkeler igin: https://publicationethics.org/resources/guidelines-new/principles-transparencyand-best-practice-
scholarly-publishing

Gonderilen tiim makaleler, orijinal ve yayinlanmamis (tam metin konferans bildirisi dahil) olmali ve baska bir dergide degerlendirme
slirecinde olmamalidir. Her bir makale, editérlerden biri ve en az iki hakem tarafindan cift kér degerlendirmeden gegirilir. intihal,
duplikasyon, sahte yazarlik/inkar edilen yazarlik, arastirma/veri fabrikasyonu, makale dilimleme, dilimleyerek yayin, telif haklari
ihlali ve gikar catismasinin gizlenmesi, etik disi davranislar olarak kabul edilir.

Kabul edilen etik standartlara uygun olmayan tim makaleler yayindan gikarilir. Buna, yayindan sonra tespit edilen olasi kuraldisi
ve uygunsuzluklar iceren makaleler de dahildir.

Arastirma Etigi

Herbarium Turcicum, arastirma etiginde en yiksek standartlari gézetir ve asagida tanimlanan uluslararasi arastirma etigi ilkelerini
benimser. Makalelerin etik kurallara uygunlugu, yazarlarin sorumlulugundadir.

Uluslararasi Aragtirma Etigi ilkeleri

- Arastirmanin tasarlanmasi, tasarimin gézden gegirilmesi ve arastirmanin yiritilmesinde bitlnlik, kalite ve seffaflik ilkeleri
saglanmaldir.

- Arastirma ekibi ve katilimcilar, aragtirmanin amaci, ydontemleri ve 6ngorilen olasi kullanimlari; arastirmaya katilimin gerektirdikleri
ve varsa riskleri hakkinda tam olarak bilgilendirilmelidir.

- Arastirma katilimcilarinin sagladigi bilgilerin gizliligi ve yanit verenlerin gizliligi saglanmalidir. Arastirma katilimcilarin 6zerkligini
ve sayginhgini koruyacak sekilde tasarlanmalidir.

- Arastirma katilimcilari gondlli olarak arastirmada yer almali ve herhangi bir zorlama altinda olmamalidirlar. Katilimcilarin zarar
gormesinden kaginilmalidir. Arastirma, katilimcilari riske sokmayacak sekilde planlanmalidir.

- Arastirma bagimsizligiyla ilgili agik ve net olunmali; ¢ikar catismasi varsa belirtilmelidir.

- Deneysel calismalarda, arastirmaya katilmaya karar veren katilimcilarin yazili bilgilendirilmis onayi alinmalidir. Cocuklarin ve
vesayet altindakilerin veya tasdiklenmis akil hastaligi bulunanlarin yasal vasisinin onayr alinmalidir.

- Gahsma, herhangi bir kurum ya da kurulusta gergeklestirilecekse bu kurum ya da kurulustan galisma yapilacagina dair onay
alinmahdir.

- Insan &gesi bulunan calismalarda, “ydntem” bdliimiinde, katilimcilardan “bilgilendirilmis onam” alindiginin ve ¢alismanin
yapildigi kurumdan etik kurul onayi alindiginin belirtiimesi gerekir.

Yazarlarin Sorumlulugu

Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Yazar makalenin orijinal oldugu, daha 6nce baska
bir yerde yayinlanmadigi ve baska bir yerde, baska bir dilde yayinlanmak lzere degerlendirmede olmadigi konusunda teminat
saglamalidir. Uygulamadaki telif kanunlari ve anlagmalari gézetilmelidir. Telife bagli materyaller (6rnegin tablolar, sekiller veya biyiik
alintilar) gerekli izin ve tesekkurle kullanilmalidir. Baska yazarlarin ve katkida bulunanlarin ¢alismalari ya da yararlanilan kaynaklar,
uygun bigcimde kullanilmali ve referanslarda belirtilmelidir.

Gonderilen makalede tim yazarlarin akademik ve bilimsel olarak dogrudan katkisi olmalidir. Bu baglamda “yazar”, yayinlanan
bir arastirmanin kavramsallastirilmasina ve dizaynina, verilerin elde edilmesine, analizine ya da yorumlanmasina belirgin
katki yapan, yazinin yazilmasi ya da bunun igerik agisindan elestirel bicimde gézden geciriimesinde goérev yapan birisi olarak
gorullr. Yazar olabilmenin diger kosullari ise makaledeki ¢calismayi planlamak veya icra etmek/revize etmektir. Fon saglanmasi,
veri toplanmasi ya da arastirma grubunun genel gozetimi tek basina yazarlik hakki kazandirmaz. Yazar olarak gosterilen tim
bireyler, sayilan tim o6lgutleri karsilamahdir. Yukaridaki 6lgttleri karsilayan her birey yazar olarak gosterilebilir. Yazarlarin isim
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siralamasi, ortak verilen bir karar olmalidir. Tim yazarlar, yazar siralamasini, Telif Hakki Anlagsmasi Formunda imzali olarak
belirtmek zorundadirlar.

Yazarlk igin yeterli 6lgUtleri karsilamayan ancak galismaya katkisi olan tim bireyler “tesekkir/bilgiler” kisminda siralanmaldir.
Bunlara 6rnek olarak ise sadece teknik destek saglayan, yazima yardimci olan ya da sadece genel bir destek saglayan, finansal ve
materyal destegi sunan kisiler verilebilir.

Butilin yazarlar, arastirmanin sonuglarini ya da bilimsel degerlendirmeyi etkileyebilme potansiyeli olan finansal iliskiler, ¢ikar gatismasi
ve glikar rekabetini beyan etmelidirler. Bir yazar, kendi yayinlanmis yazisinda belirgin bir hata ya da yanlislk tespit ederse bu
yanhshklara iliskin dlizeltme ya da geri ¢ekme icin editor ile hemen temasa gegme ve is birligi yapma sorumlulugunu tasir.

Editor ve Hakem Sorumluluklari

Bas editor, makaleleri, yazarlarin etnik kdkeninden, cinsiyetinden, uyrugundan, dini inancindan ve siyasi felsefesinden bagimsiz
olarak degerlendirir. Yayina gonderilen makalelerin adil bir sekilde ift tarafli kor hakem degerlendirmesinden gegmelerini saglar.
Gonderilen makalelere iliskin tim bilginin, makale yayinlanana kadar gizli kalacagini garanti eder.

Bas editor, icerik ve yayinin toplam kalitesinden sorumludur. Gerektiginde hata sayfasi yayinlamali ya da diizeltme yapmalidir. Bas
editor; yazarlar, editorler ve hakemler arasinda gikar catismasina izin vermez. Dergide yayinlanacak makalelerle ilgili nihai karari
vermekle yukimludr.

Hakemlerin arastirmayla ilgili, yazarlarla ve/veya arastirmanin finansal destekgileriyle ¢ikar ¢catismalari olmamalidir.
Degerlendirmelerinin sonucunda tarafsiz bir yargiya varmalidirlar. Gonderilmis yazilara iliskin tim bilginin gizli tutulmasini saglamali
ve yazar tarafinda herhangi bir telif hakki ihlali ve intihal fark ederlerse editore raporlamalidirlar.

Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da zamaninda geri donis saglamasi miimkin gérinmuyorsa, editére
bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini istemelidir.

Degerlendirme siirecinde editdr, hakemlere gozden gegirme icin gdnderilen makalelerin gizli bilgi oldugunu ve bunun imtiyazh bir
iletisim oldugunu agikga belirtir. Hakemler ve yayin kurulu Gyeleri, bagka kisilerle makaleleri tartisamazlar. Hakemlerin kimliginin
gizli kalmasina 6zen gosterilmelidir. Bazi durumlarda editoriin karariyla, ilgili hakemlerin makaleye ait yorumlari ayni makaleyi
yorumlayan diger hakemlere gonderilerek hakemlerin bu siiregte aydinlatiimasi saglanabilir.

HAKEMLIK HAKKINDA
Hakem Degerlendirme Politikalari

Daha 6nce yayinlanmamis ya da yayinlanmak lzere baska bir dergide halen degerlendirmede olmayan ve her bir yazar tarafindan
onaylanan makaleler degerlendirilmek lizere kabul edilir. Gonderilen ve 6n kontroli gegcen makaleler iThenticate yazilmi kullanilarak
intihal igin taranir. intihal kontroliinden sonra, uygun olan makaleler bas editér tarafindan orijinallik, metodoloji, islenen konunun
onemi ve dergi kapsami ile uyumlulugu agisindan degerlendirilir.

Segilen makaleler en az iki ulusal/uluslararasi hakeme cift tarafli kér hakemlik ile degerlendirmeye génderilir; yayin karari, hakemlerin
talepleri dogrultusunda yazarlarin gergeklestirdigi diizenlemelerin ve hakem siirecinin sonrasinda bas editor tarafindan verilir.

Editor ve Hakem Sorumluluklari

Bas editor, makaleleri, yazarlarin etnik kokeninden, cinsiyetinden, uyrugundan, dini inancindan ve siyasi felsefesinden bagimsiz
olarak degerlendirirler. Yayina gonderilen makalelerin adil bir sekilde ¢ift tarafli kor hakem degerlendirmesinden gegmelerini saglar.
Gonderilen makalelere iliskin tiim bilginin, makale yayinlanana kadar gizli kalacagini garanti eder.

Bas editor icerik ve yayinin toplam kalitesinden sorumludur. Gereginde hata sayfasi yayinlamali ya da dlzeltme yapmalidir.

Bas editor; yazarlar, editorler ve hakemler arasinda ¢ikar ¢atismasina izin vermez. Hakem atama konusunda tam yetkiye sahiptir
ve dergide yayinlanacak makalelerle ilgili nihai karari vermekle ytkimludur.

Hakemler, arastirma, yazarlar ve/veya arastirmaya fon saglayanlarla ¢ikar catismasi igcinde olmamalidir. Hakemler degerlendirmelerinin
sonucunda tarafsiz bir yargiya varmaldirlar. Gonderilmis yazilara iliskin tim bilginin gizli tutulmasini saglamali ve yazar tarafinda
herhangi bir telif hakki ihlali ve intihal fark ederlerse editore raporlamahdirlar.
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Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da zamaninda geri doniis saglamasi miimkiin gériinmiyorsa, editore
bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini istemelidir.

Degerlendirme siirecinde editor hakemlere gbzden gegirme icin gonderilen makalelerin, yazarlarin 6zel milki oldugunu ve bunun
imtiyazh bir iletisim oldugunu agikga belirtir. Hakemler ve yayin kurulu Gyeleri baska kisilerle makaleleri tartisamazlar. Hakemlerin
kimliginin gizli kalmasina 6zen gosterilmelidir. Bazi durumlarda editoriin karariyla, ilgili hakemlerin makaleye ait yorumlari ayni
makaleyi yorumlayan diger hakemlere gonderilerek hakemlerin bu siiregte aydinlatilmasi saglanabilir.

Hakem Sireci

Daha 6nce yayinlanmamis ya da yayinlanmak Gzere baska bir dergide halen degerlendirmede olmayan ve her bir yazar tarafindan
onaylanan makaleler degerlendirilmek lizere kabul edilir. Gonderilen ve 6n kontroli gegen makaleler iThenticate yazilmi kullanilarak
intihal i¢in taranir. intihal kontroliinden sonra, uygun olan makaleler bas editér tarafindan orijinallik, metodoloji, islenen konunun
onemi ve dergi kapsami ile uyumlulugu agisindan degerlendirilir. Editor, makaleleri, yazarlarin etnik kékeninden, cinsiyetinden, cinsel
yoneliminden, uyrugundan, dini inancindan ve siyasi felsefesinden bagimsiz olarak degerlendirir. Yayina génderilen makalelerin
adil bir sekilde cift tarafli kor hakem degerlendirmesinden gegmelerini saglar.

Segilen makaleler en az iki ulusal/uluslararasi hakeme degerlendirmeye gonderilir; yayin karari, hakemlerin talepleri dogrultusunda
yazarlarin gergeklestirdigi diizenlemelerin ve hakem siirecinin sonrasinda bas editor tarafindan verilir.

Hakemlerin degerlendirmeleri objektif olmalidir. Hakem siireci sirasinda hakemlerin asagidaki hususlari dikkate alarak
degerlendirmelerini yapmalari beklenir.

- Makale yeni ve onemli bir bilgi iceriyor mu?

- 0Oz, makalenin icerigini net ve diizgiin bir sekilde tanimliyor mu?
- Yontem butlnlikli ve anlasilir sekilde tanimlanmig mi?

- Yapilan yorum ve varilan sonuglar bulgularla kanitlaniyor mu?

- Alandaki diger calismalara yeterli referans verilmis mi?

- Dil kalitesi yeterli mi?

Hakemler, gonderilen makalelere iliskin tim bilginin, makale yayinlanana kadar gizli kalmasini saglamali ve yazar tarafinda herhangi
bir telif hakki ihlali ve intihal fark ederlerse editére raporlamalidirlar. Hakem, makale konusu hakkinda kendini vasifli hissetmiyor
ya da zamaninda geri donis saglamasi mimkiin gériinmuyorsa, editore bu durumu bildirmeli ve hakem sirecine kendisini dahil
etmemesini istemelidir.

Degerlendirme siirecinde editor hakemlere gbzden gegirme icin gonderilen makalelerin, yazarlarin 6zel milki oldugunu ve bunun
imtiyazh bir iletisim oldugunu agikga belirtir. Hakemler ve yayin kurulu Gyeleri baska kisilerle makaleleri tartisamazlar. Hakemlerin
kimliginin gizli kalmasina 6zen gosterilmelidir.

MAKALE HAZIRLAMA VE GONDERIM
Dil

Derginin yayin dili Tiirkge ve ingilizcedir.
Makale Génderimi

Makale génderimi online olarak ve https://dergipark.org.tr/tr/pub/hturcicum zerinden yapilmahdir. Génderilen yazilar, yazinin
yayinlanmak lizere gonderildigini ifade eden, makale tirlini belirten ve makaleyle ilgili bilgileri iceren (bkz: Son Kontrol Listesi) bir
mektup, kapak sayfasi, yazar formu, yazinin elektronik formunu igceren Microsoft Word 2003 ve lizerindeki versiyonlari ile yazilmig
elektronik dosya ve tim yazarlarin imzaladigi Telif Hakki Anlasmasi Formu eklenerek génderilmelidir.

Bir makalenin sunulmasi: gonderilen ¢alismanin daha 6nce yayinlanmamis olmadigi, ayni anda baska bir yerde yayinlanmak tizere
degerlendirilmedigi; yayinlanmasinin, varsa tiim ortak yazarlar tarafindan ve ayrica galismanin yuriitildiGgi birimdeki sorumlu
makamlar tarafindan- zimnen veya agikga — onaylandigi anlamina gelir. Herhangi bir tazminat talebi olmasi durumunda yayinci
yasal olarak sorumlu tutulamaz.
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izinler

Halihazirda baska bir yerde yayinlanmis olan sekil, tablo veya metin pasajlarini dahil etmek isteyen yazarlarin hem basili hem
de gevrimici format igin telif hakki sahibinden izin almalari ve makalelerini gonderirken bu iznin verildigine dair kanit eklemeleri
gerekmektedir. Bu tiir kanitlar olmadan alinan herhangi bir materyalin yazarlardan geldigi varsayilacaktir.

Cevrimici Gonderim
Yonergeleri izleyerek makalenize ait tim dosyalari ylkleyiniz.

Lutfen ilgili tim dizenlenebilir kaynak dosyalari sagladiginizdan emin olun. Bu kaynak dosyalarin génderilmemesi, inceleme ve
Uiretim strecinde gereksiz gecikmelere neden olabilir.

Tablolar

Tum tablolar Arabik rakamlar kullanilarak numaralandirilir.

Tablolara metin iginde her zaman ardisik sayisal sirayla atifta bulunulmahdir.
Her tablo igin litfen tablonun bilegenlerini agiklayan bir tablo basligi veriniz.
Tablo alintiysa, basliginin sonunda bir referans seklinde orijinal kaynagi veriniz.

Tablolarailiskin dipnotlar, Gst simge kiglk harflerle (veya anlamlilik degerleri ve diger istatistiksel veriler igin yildizlarla) gésterilmeli
ve tablo gévdesinin altina dahil edilmelidir.

Herbarium Turcicum, makaleyi destekleyen ancak elektronik bicimde daha uygun olan kapsamli tablolarin yalnizca gevrimigi
yayinlanmasini tesvik eder.

Gorsel Materyaller

En iyi kalitede nihai Urlin igin, tim g¢alismalarinizi (fotograflar, gizimler vb.) elektronik formatta gondermeniz nemle tavsiye edilir.
Yayinlanan galisma, saglanan gorsel materyalin kalitesini dogrudan yansitacaktir.

Elektronik Sekil Gonderimi
Tum rakamlar, kullanilan harfler ayri birer katman olacak sekilde gonderilmelidir.
Resmi olusturmak icin hangi editorln kullanildigini belirtin.

Vektor grafikleri igin tercih edilen format EPS’dir; siyah beyaz resimler igin liitfen TIFF bigimini kullanin. MS Office dosyalari da
kabul edilebilir.

Sekil dosyalarinizi “Sekil” ve sekil numarasi ile adlandirin.

Sekil Numaralandirma

Tum sekiller Arabik rakamlar kullanilarak numaralandiriimalidir.

Sekiller metin icinde her zaman ardigik numara sirasina gore belirtilmelidir.
Sekil bolumleri kiglik harflerle (a, b, ¢, vb.) gosterilmelidir.

Makalenizde bir ek goriiniiyorsa ve bir veya daha fazla sekil iceriyorsa, ana metnin ardisik numaralandirmasina devam edin. Ekteki
sekillere “A1, A2, A3, vb.” seklinde numara vermeyin. Bununla birlikte, cevrimici eklerdeki [Ek Bilgiler (SI)] icindeki rakamlar ayrica
numaralandiriimahdir.

Sekil Bagliklari

Her seklin, seklin neyi tasvir ettigini tam olarak agiklayan kisa bir baslhgi olmaldir. Alt yazilari sekil dosyasina degil, yazinin metin
dosyasina ekleyin.
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Sekil baslhklari, kalin yazi tipiyle Sekil terimiyle baslar, ardindan yine kalin yazi tipiyle sekil numarasi gelir.
Numaradan sonra noktalama isareti konulmamali ve basligin sonuna herhangi bir noktalama isareti konulmamalidir.
Sekilde bulunan tiim 6geleri sekil basliginda tanimlayin ve grafiklerde koordinat noktalari olarak kutulari, daireleri vb. kullanin.

Eger alintiysa, sekil bashginin sonunda bir referans alintisi seklinde orijinal kaynagi vererek daha dnce yayinlanmis materyali
tanimlayin.

Makale Tiirleri

Yayinlanmak lzere gonderilecek makaleler, bitki sistematigi ana tema olmak lizere herbaryumlar ve canli koleksiyonlarlalar
ilgili konulara yonelik olmalidir. Dergimiz bitki nadir ve tehdit altinda olan tirlerin orijinal gizimleri ile yiiksek kalitede orijinal
fotograflari da betimleriyle birlikte kabul etmektedir. Derginin tayfi maddeler halinde asagida sunulmustur. Konu 6zgin olmali ve
okuyucularimizin ilgisini gekmelidir. Gerek Tiirkge ve gerekse ingilizce dillerinde génderilen metinler dil ve yazim kurallarina azami
olgude dikkat edilerek sunulmalidir.

Orijinal Aragtirma Makalesi

Herbaryumlar, canli koleksiyonlar ve bitki sistematigi ile ilgili sorulari veya hipotezleri ele alan ampirik ve teorik arastirmalarin
sonuglarini sunan makaleler.

Derleme

Herbaryumlar, canl koleksiyonlar ve bitki sistematigi alanlarindaki son gelismelerin ve kayda deger ilerlemelerin sunumu ele alan
makaleler. Derleme genis bir kitlenin ilgisini gekmelidir. Derlemenin hem mevcut bilgileri 6zetlemeli hem de gelecekteki arastirmalar
icin yeni fikirler ve hipotezler nermeleri beklenir.

Editore Mektup

Dergilerde yayinlanmis arastirma makaleleri igin editore yazilmis ek bilimsel katki, yorum ve elestiri getiren, alternatif yorum saglayan
onemli yeni bulgulari bildiren kisa makalelerdir. En fazla 3 sayfa (4000 kelime) olmasi 6nerilir.

Kapak Sayfasi
Lutfen kapak sayfanizin agagidaki bilgileri igerdiginden emin olun.

Baslik
Baslik kisa ve bilgilendirici olmahdir.

Yazar bilgileri
Yazar(lar)in ad(lar),

Yazar(lar)in bagl oldugu kurum(lar) ve adresleri,
Bir kuruma bagli olmayan yazarlar igin ikamet adresleri,
Sorumlu yazarin agik ve aktif e-posta adresi.

Ozet
Ozet, 150 ila 250 kelimeden olusur, tanimsiz kisaltmalar veya referanslar icermez.

Anahtar Kelimeler
indeksleme amaciyla kullanilabilecek 4 ila 6 anahtar kelime verilir.

Agiklamalar ve Beyanlar

Cikar gakismasi/gatismasi: Yazarlarin, yayinlanmak Gzere génderilen ¢alisma ile dogrudan veya dolayli olarak ilgili olan finansal veya
finansal olmayan gikarlarini agiklamalari gerekmektedir.
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Ozetin, makalenin ana sonuglarini ve sonuglarini basit, olgusal ifadeler kullanarak sunan bagimsiz bir belge olarak kullanilabilir
olmasi gerektigini litfen unutmayin.

Makale Yapisi

Sunulan arastirma makalesinin metni su béliimlere ayrilmalidir: Baslik sayfasi, Ozet, Giris, Gereg ve Yontemler, Tartisma ve Sonug,
Sonsoz (istege bagh), Tesekkdr, Kaynaklar.

Metni Sekil basliklari takip eder. Tablolar, Sekiller ve Elektronik Ek Materyaller ayri dosyalar olarak yiklenir.
Giris

Giris, makalede sunulan galismanin yapilma nedenini, incelenen sorulari belirtmeli ve temel arka plani 6zetlemelidir. Giris bolim
tipik olarak spesifik, test edilebilir hipotezlerle sona erer.

Gereg ve Yontemler

Geregler ve yontemler bélimd, ¢alismanin tiim bolimlerinin tekrarlanabilirligine imkan vermek icin uygulanan yontem ve teknikler
hakkinda yeterli ayrinti saglamalidir. Standart tekniklerin ve yaklasimlarin ayrintili olarak agiklanmasina gerek yoktur; bunun yerine
daha 6nce yayinlanmis ¢calismalara atifta bulunun. Her galisilan bitkisel materyal igin Index Herbariorum (http://sweetgum.nybg.
org/science/ih/)’a kayith bir herbaryuma bir sahit 6rnek verilmesi gerekliligini unutmayiniz.

Tartisma ve Sonug

Tartisma bolimi, giris boliminde sunulan sorular ve hipotezlerle ilgili sonuglarin Gnemine isaret etmeli ve yeni bulgular diger
¢alismalar baglaminda degerlendirmelidir. Sonug bolim, tablo ve sekillerde gosterilen Gnemli ayrintilara dikkat cekerek, sonuglari
mantikh bir sekilde belirtmelidir.

Sonsoz (istege Bagh)

Bu bolumde, yazarlar arastirmanin ana katkisini/sonucunu kisaca tanimlayabilir ve 6nemi ve uygunlugu hakkinda net bir agiklama
yapabilir.

Taksonomik ifadeler
Betimler ve taksonomik yenilikler, “Tartisma ve Sonug” kismindan hemen sonra ayri bir paragrafta sunulmahdir.
Metin

Metin Bigimi
Yazilar Microsoft Word programinda yazilmali, gonderilmelidir.

Metin i¢in normal, 10 punto Times New Roman yazi tipini kullanin. Satir araligi tek, paragraf araligi 6ncesinde ve sonrasinda 6 nk
olacak sekilde kullanin. Vurgu igin italik kullanin.

Sayfa kenar bosluklarinin timdnin 2,5 cm olmasini saglayin.

Sayfalari numaralandirmak igin otomatik sayfa numaralandirma islevini kullanin.

Girintiler igin bosluk gubugunu degil, sekme duraklarini veya diger komutlari kullanin.

Tablo yapmak igin elektronik tablolari degil tablo islevini kullanin.

Denklemler igin denklem diizenleyiciyi veya MathType’i kullanin.

Dosyanizi docx bigciminde (Word 2007 veya Ustii) veya doc bigiminde (eski Word striimleri) kaydedin.

Basliklar
Lutfen goriintilenen basliklarin tg seviyesinden fazlasini kullanmayin.
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Kisaltmalar
Kisaltmalar ilk gectigi yerde tanimlanmali ve bundan sonra tutarli bir sekilde kullaniimalidir.

Dipnotlar
Dipnotlar, sadece gerektigi durumlarda; yapilan bir atifla ilgili ek agiklama gerektiginde, standart atifla belirtilemeyecek 6zel
durumlarda kullanilmalidir.

Tesekkiir
Kisilerin, bagislarin, fonlarin vb. tesekkirleri baslik sayfasinda ayri bir bolime yerlestirilmelidir. Finansman saglayan kuruluslarin
isimleri tam olarak yazilmaldir.

Bilimsel Stil
- Birimler, Sl birimleri igin lUtfen her zaman uluslararasi kabul gérmis isaret ve sembolleri kullanin.

- Tur ve alt tur adlar italik, normal metinde daha yiiksek taksonomik diizeyler italik yazilmamalidir.

- Bitki otorlerinin isimleri, ilgili taksonun ilk gectigi yerde verilmesi, eger 6zel bir durum yoksa, yeterlidir. Bitki otorlerini bulmak
icin www.ipni.org adresinden yararlanabilirsiniz. Eger yararlandiysaniz, uygun bir bicimde referans listesinde bu adresi veriniz.

- Herbarium Turcicum, makalenin nihai kabuliinden &nce okuyucu erisimini kolaylastirmak igin destekleyici verilerin uygun bir
havuzda saklanmasini gerektirir. DNA, RNA veya protein dizileri gibi genetik bilgiler GenBank (http://www.ncbi.nlm.nih.gov/
genbank/) veya EMBL (http://www.ncbi.nim.nih.gov/genbank/) gibi uygun bir veri bankasina gonderilmelidir.

www.ebi.ac.uk/embl/). Yazarlarin, yeni nesil dizileme tekniklerinden Uretilen tim dizileri, NCBI Dizi.

Okuma Arsivi (http://www.ncbi.nlm.nih.gov/sra), Dizi Okuma Arsivi gibi uygun bir halka acik havuzda arsivlemeleri 6nerilir. ENA
(http://www.ebi.ac.uk/ena/about/sra_submissions) veya Dryad.

TreeBase (http://www.treebase.org) ve Dryad http://datadryad.org/) halka agik erisimdir ve filogenetik ¢alisma igin kullanilan
hizalamalar igin énerilir.

Kaynaklar

Kabul edilmis ancak heniz sayiya dahil edilmemis makaleler Erken Goriiniim olarak yayinlanir ve bu makalelere atiflar “advance
online publication” seklinde verilmelidir. Genel bir kaynaktan elde edilemeyecek temel bir konu olmadikga “kisisel iletisimlere”
atifta bulunulmamalidir. Eger atifta bulunulursa parantez iginde iletisim kurulan kisinin adi ve iletisimin tarihi belirtilmelidir. Bilimsel
makaleler igin yazarlar, bu kaynaktan yazil izin ve iletisimin dogrulugunu gosterir belge almahdir.

Referans Stili ve Format

Herbarium Turcicum, metin igi alintilama ve kaynak gdsterme igin APA (American Psychological Association) kaynak sitilinin 6.
edisyonunu benimser. APA 6.Edisyon hakkinda bilgi igin:

- American Psychological Association. (2010). Publication manual of the American PsychologicalAssociation (6% ed.). Washington,
DC: APA.

- http://www.apastyle.org/

Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tum kaynaklar metinde belirtilmelidir. Kaynaklar asagidaki érneklerdeki gibi
gosterilmelidir.

Metin icinde Kaynak Gosterme

Kaynaklar metinde parantez iginde yazarlarin soyadi ve yayin tarihi yazilarak belirtiimelidir. Birden fazla kaynak gosterilecekse
kaynaklar arasinda (;) isareti kullanilmalidir. Kaynaklar alfabetik olarak siralanmalidir.
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Ornekler:

Birden fazla kaynak;

(Esin ve ark., 2002; Karasar 1995)
Tek yazarli kaynak;

(Akyolcu, 2007)

iki yazarh kaynak;

(Sayiner ve Demirci 2007, s. 72)
Ug, dért ve bes yazarh kaynak;
Metin iginde ilk kullanimda: (Ailen, Ciambrune ve Welch 2000, s. 12—-13) Metin icinde tekrarlayan kullanimlarda: (Ailen ve ark.,
2000)

Alt1 ve daha ¢ok yazarl kaynak;
(Cavdar ve ark., 2003)

Kaynaklar Boliimiinde Kaynak Gosterme

Kullanilan tim kaynaklar metnin sonunda ayri bir bolim halinde yazar soyadlarina gore alfabetik olarak numaralandiriimadan
verilmelidir.

Kaynak yazimi ile ilgili 6rnekler asagida verilmistir.
Kitap

a) Tiirkge Kitap

Karasar, N. (1995). Arastirmalarda rapor hazirlama (8.bs). Ankara: 3A Egitim Danismanhk Ltd.

b) Tiirk¢eye Cevrilmis Kitap

Mucchielli, A. (1991). Zihniyetler (A. Kotil, Cev.). Istanbul: iletisim Yayinlari.

c) Editorlii Kitap

Oren, T., Uney, T. ve Célkesen, R. (Ed.). (2006). Tiirkiye bilisim ansiklopedisi. istanbul: Papatya Yayincilik.

d) Cok Yazarh Tiirkce Kitap

Tonta, Y., Bitirim, Y. ve Sever, H. (2002). Tiirkce arama motorlarinda performans degerlendirme. Ankara: Total Biligim.

e) ingilizce Kitap

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

f) ingilizce Kitap igerisinde Béliim

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural studies: Adventures in theory (pp.
220-237). Edinburgh, UK: Edinburgh University Press.

g) Tiirkge Kitap icerisinde Béliim

Erkmen, T. (2012). Orgiit kiltlirli: Fonksiyonlari, dgeleri, isletme ydnetimi ve liderlikteki 6nemi. M. Zencirkiran (Ed.), Orgiit
sosyolojisi kitabi iginde (s. 233—263). Bursa: Dora Basim Yayin.

h) Yayimcinin ve Yazarin Kurum Oldudgu Yayin

Turk Standartlar Enstitiisti. (1974). Adlandirma ilkeleri. Ankara: Yazar.

Makale

a) Tiirkce Makale

Mutlu, B. ve Savaser, S. (2007). Cocugu ameliyat sonrasi yogun bakimda olan ebeveynlerde stres nedenleri ve azaltma girisimleri.
istanbul Universitesi Florence Nightingale Hemsirelik Dergisi, 15(60), 179-182.

b) ingilizce Makale

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive construction of national identity. Discourse and Society, 10(2), 149—
173. http://dx.doi.org/10.1177/0957926599010002002

c) Yediden Fazla Yazarli Makale

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo, J., Hwang, S.-J. ... Heineman, T. C. (2015). Efficacy of an
adjuvanted herpes zoster subunit vaccine in older adults. New England Journal of Medicine, 372, 2087-2096. http://dx.doi.
org/10.1056/NEJMo0a1501184
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d) DOI’si Olmayan Online Edinilmis Makale

Al, U. ve Dogan, G. (2012). Hacettepe Universitesi Bilgi ve Belge Yonetimi Bolimii tezlerinin atif analizi. Tiirk Kiitiiphaneciligi, 26,
349-369. Erisim adresi: http://www.tk.org.tr/

e) DOI’si Olan Makale

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to measure library website effectiveness. Technical Services
Quarterly, 27, 261-278. http://dx.doi.org/10.1080/07317131003765910

f) Advance Online Olarak Yayimlanmis Makale

Smith, J. A. (2010). Citing advance online publication: A review. Journal of Psychology. Advance online publication. http://dx.doi.
org/10.1037/a45d7867

g) Popiiler Dergi Makalesi

Semercioglu, C. (2015, Haziran). Siradanhgin rayihasi. Sabit Fikir, 52, 38—39.

Tez, Sunum, Bildiri

a) Tiirkge Tezler

Sari, E. (2008). Kiiltiir kimlik ve politika: Mardin’de kiiltiirlerarasilik. (Doktora Tezi). Ankara Universitesi Sosyal Bilimler Enstitiisd,
Ankara.

b)Ticari Veritabaninda Yer Alan Yiiksek Lisans Ya da Doktora Tezi

Van Brunt, D. (1997). Networked consumer health information systems (Doctoral dissertation). Available from ProQuest
Dissertations and Theses. (UMI No. 9943436)

¢) Kurumsal Veritabaninda Yer Alan ingilizce Yiiksek Lisans/Doktora Tezi

Yaylali-Yildiz, B. (2014). University campuses as places of potential publicness: Exploring the politicals, social and cultural practices
in Ege University (Doctoral dissertation). Retrieved from Retrieved from: http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-
portali

d) Web’de Yer Alan ingilizce Yiiksek Lisans/Doktora Tezi

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doctoral dissertation, University of California, Berkeley).
Retrieved from http://yunus.hacettepe.edu.tr/~tonta/yayinlar/phd/ickapak.html

e) Dissertations Abstracts International’da Yer Alan Yiiksek Lisans/Doktora Tezi

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification, motion representation, and
figure-ground segregation. Dissertation Abstracts International: Section B. Sciences and Engineering, 65(10), 5428.

f) Sempozyum Katkisi

Krinsky-McHale, S. J., Zigman, W. B. & Silverman, W. (2012, August). Are neuropsychiatric symptoms markers of prodromal
Alzheimer’s disease in adults with Down syndrome? In W. B. Zigman (Chair), Predictors of mild cognitive impairment, dementia,
and mortality in adults with Down syndrome. Symposium conducted at American Psychological Association meeting, Orlando,
FL.

g) Online Olarak Erisilen Konferans Bildiri Ozeti

Cinar, M., Dogan, D. ve Seferoglu, S. S. (2015, Subat). Egitimde dijital araglar: Google sinif uygulamasi lizerine bir degerlendirme
[Oz]. Akademik Bilisim Konferansinda sunulan bildiri, Anadolu Universitesi, Eskisehir. Erisim adresi: http://ab2015.anadolu.
edu.tr /index.php?menu=5&submenu=27

h) Diizenli Olarak Online Yayimlanan Bildiriler

Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R. (2008). The basic nonuniformity of the cerebral cortex.
Proceedings of the National Academy of Sciences, 105, 12593-12598. http://dx.doi.org/10.1073/pnas.0805417105

i) Kitap Seklinde Yayimlanan Bildiriler

Schneider,R.(2013).Researchdataliteracy.S.Kurbanogluveark.(Ed.),CommunicationsinComputerandInformationScience:Vol.397.
Worldwide Communalitiesand Challengesininformation LiteracyResearchandPracticeiginde(s.134—140).Cham,isvigre:Springer.
http://dx.doi.org/10.1007/978-3-319-03919-0

j) Kongre Bildirisi

Cepni, S., Bacanak A. ve Ozsevgec T. (2001, Haziran). Fen bilgisi 6dretmen adaylarinin fen branslarina karsi tutumlari ile fen
branslarindaki basarilarinin iliskisi. X. Ulusal Egitim Bilimleri Kongresi’nde sunulan bildiri, Abant izzet Baysal Universitesi, Bolu
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Diger Kaynaklar

a) Gazete Yazisi

Toker, C. (2015, 26 Haziran). ‘Unutma’ notlari. Cumhuriyet, s. 13.

b) Online Gazete Yazisi

Tamer, M. (2015, 26 Haziran). E-ticaret hamle yapmak igin tiketiciyi bekliyor. Milliyet. Erisim adresi: http://www.milliyet

¢) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-sized [Web log post]. Retrieved from http://www.
davidbordwell.net/blog/page/27/

d) Online Ansiklopedi/Sézliik

Bilgi mimarisi. (2014, 20 Aralik). Vikipedi icinde. Erisim adresi: http://tr.wikipedia.org/wiki/Bilgi_mimarisi

Marcoux, A. (2008). Business ethics. In E. N. Zalta (Ed.), The Stanford encyclopedia of philosophy. Retrieved from http://plato.
stanford.edu/entries/ethics-business/

e) Podcast

Radyo ODTU (Yapimci). (2015, 13 Nisan). Modern sabahlar [Podcast]. Erisim adresi: http://www.radyoodtu.com.tr/

f) Bir Televizyon Dizisinden Tek Bir B6liim

Shore, D. (Senarist), Jackson, M. (Senarist) ve Bookstaver, S. (Yonetmen). (2012). Runaways [Televizyon dizisi boliimi]. D. Shore
(Bas yapimci), House M.D. igcinde. New York, NY: Fox Broadcasting.

g) Miizik Kaydi

Say, F. (2009). Galata Kulesi. istanbul senfonisi [CD] i¢inde. istanbul: Ak Mizik.
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SON KONTROL LiSTESI

e Editére mektup

Makalenin tlrinin belirtildigi

Baska bir dergiye gonderilmemis oldugu

ingilizce yéniinden kontroliiniin yapildigi

Dergi politikalarinin gozden gegcirildigi

Referanslarin derginin benimsedigi APA 6 referans sistemine uygun olarak diizenlendigi

Telif Hakki Anlasmasi Formu

Daha 6nce basilmamis materyal (yazi-resim-tablo) kullanilmis ise izin belgesi
Yazar formu

Kapak sayfasi

Makalenin kategorisi

Makalenin Tiirkge ve ingilizce bashg

Yazarlarin ismi soyadi, unvanlari ve bagli olduklari kurumlar (tniversite ve fakilte bilgisinden sonra sehir ve tlke
bilgisi de yer almalidir), e-posta adresleri

Sorumlu yazarin e-posta adresi, acik yazisma adresi, is telefonu, GSM, faks numarasi

Tum yazarlarin ORCID’leri

Tesekkdr, ¢cikar ¢catismasi, finansal destek bilgisi

e Makale Ana Metni

Onemli: Ana metinde yazarin / yazarlarin kimlik bilgilerinin yer almamis olmasi gerekir.

Makalenin Tiirkge ve ingilizce baslig

Ozetler: 150-250 kelime araliginda Tiirkge ve 150-250 kelime araliginda ingilizce ézet

Anahtar Kelimeler: 4-6 adet Tiirkge ve 4-6 adet ingilizce

Genis Ozet: 600-800 kelime ingilizce (Makale dili Tiirkge ise). Yeni tiir, yeni kayit, floristik calismalar, bilimsel bitki cizimleri,
bilimsel fotografi teknikleri calismalarinda genisletilmis ingilizce 6zet aranmaz.

Makale ana metin bolimleri

Kaynaklar

Tablolar-Resimler, Sekiller (baslik, kaynak ve alt yazilariyla)

Editor: Osman Erol

Adres: istanbul Universitesi, Fen Fakiiltesi,
Biyoloji Bolimd,

istanbul Universitesi Fen Fakiiltesi Herbaryumu
Sehzadebasi Cad. No: 1 Kat: 3, Vezneciler,

Fatih 34459, istanbul, Tirkiye
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E-posta: hturcicum@istanbul.edu.tr

Yayinci: istanbul Universitesi Yayinevi
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