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Preface

As is generally known, medicinal plants were the most important source of treatment in the
past. In the last century, with the development of synthetic drugs, they have lost their
importance to a certain extent in the pharmaceutical industry. As a current trend in the last 20-
30 years, treatment with herbs has developed rapidly and has gained great momentum both in
our country and in other countries.

Our country has arich flora (variety of plants grown in a specific region or country) and contains
many medicinal and aromatic plants. Plants provide the nutrients and oxygen needed to sustain
human life and they maintain health. The use of plants in treatment of illnesses started with
human history. Thousands of years ago, people recognized the therapeutic power of plants and
took advantage of it to live healthy. In Anatolia, where folk medicine applications are very
common, folk medicines are applications transferred to date after long experiences. Many drugs
used in modern medicine are also obtained from plants.

The plant diversity present in Turkey arises from the fact that it is located at the intersection of
three phytogeographic regions, it is a bridge between the flora of South Europe and Southwest
Asia, and that is the center of origin and differentiation of many genera and sections. However,
this richness of plant diversity is not sufficiently utilized.

The fifth Medicinal and Aromatic Plants Symposium held every two years will be organized
between 29 September - 02 October 2022 by Recep Tayyip Erdogan University Faculty of
Agriculture, Department of Field Crops in Rize.

As the Organizing Committee of the 5th International Symposium on Medicinal and Aromatic
Plants, the congress aims to bring together scientists, public and private sector representatives
from different countries and universities to exchange information and to create more effective
solutions by combining their forces.

Many national and international researchers working in the fields of agriculture and agro-
industries and their interaction with the environment are expected to attend this important
meeting. We would like to express our honor and pleasure to see you, our esteemed scientists,
researchers, representatives of the private sector and all participants who have devoted
themselves to this subject and welcome them to Rize.

We are confident that the research findings in the field of Medicine and Aromatic Plants will
contribute to the scientific community, contribute to national economy and development and
will open new horizons.

Head of Congress Organizing Committee
Prof. Dr. Fatih SEYiS

Vii
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CONGRESS PROGRAMME

Il. ULUSLARARASI TARLA BITKILERI KONGRESI (TABKON 2022)
5. ULUSLARARASI TIBBi ve AROMATIK BITKILER KONGRESI (TIBBi AROMATIK 2022)
PROGRAM
09:00-12:00 KAYIT
1. GUN (29.09.2022)
13:00-13:15 Agcilis (Saygi Durusu - istiklal Marsi - Recep Tayyip Erdogan Universitesi Tanitim)
13:15-14:00 Protokol Konusmalari
14:00-14:30 Recep Tayyip Erdogan Universitesi Halk Oyunlari Ekibi Gosterisi
- s
14:30-15:00 Resul OKUMUS (Rize Ticaret Borsasi Meclis Bagkani)
15:00-15:30 Prof. Dr. Nazim SEKEROGLU
15:30-16:00 Prof. Dr. Behget KIR
16:00-16:30 Dr. Viladimir Miklic
16:30-17:00 POSTER SUNUMLARI
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2. GUN (30.09.2022)

SALON A

tri Bitkileri Yetistiriciligi ve Islahi

i ve Islahi

Oturum Bagkani: Prof. Dr. Selim Aytag
Sunum Saati Sunucu Bildiri Baghg Yazarlar
Sahane Funda ARSLANOGLU
09:00-09:10 Mehmet Han BASTURK SAFRAN TARIMI Rumeysa OZTURK Mehmet Han
BASTURK
09:10-09:20 Merve Gére Ketencik [Camelina sativa (L.) C_rantz] de Yet|§t|.rme Se_zgnu ve Ekim Merve GORE Orhan KURT
Zamaninin Bazi Verim Parametrelerine Etkisi
e Spontan Mutasyonlar ile Ortaya Cikan Dallanmayan Tek Tablali Aspir | Hasan BAYDAR Sabri ERBAS Firooz
2200080 Hasan BAYDAR Mutantlannin Karakteristik Ozeliileri ve Islah Potansiyeli Ahmad NiKZAD
09:30-09:40 BUSRA TiK Bir Lif Bitkisi Olarak Girardinia diversifolia BUSRA TIK, Ali Kemal AYAN Selim
AYTAGC
. . - - - KAVUT Prof.Dr.Ali KEMAL AYAN
09:40-09:50 Fatmagiil KAVUT Kenevir'in Son Kalesi; Samsun Prof.Dr.Selim AYTAG
Dioik Kenevir (Cannabis sativa L.) Cesitlerinde Cinsiyet Tespiti ve ..
09:50-10:00 Nazlican SONMEZISIK ( N )¢ 5“ v P Nazlican SONMEZISIK Selim AYTAC
Etki Eden Faktorler
10:00-10:10 Fatma Zehra OK Yapraktan Y?pllan Amino Asn Uygulan’l\alannln §ek§r Pan(::arll (Beta Arif SANLI Fatma Zehra OK Sabri
vulgaris var. saccharifera L.) Verim ve Kalitesine Etkileri ERBAS
Sahane Funda ARSLANOGLU
10:10-10:20 Rumeysa Oztiirk Lif Amagl Keten Uretimi igin Adaptasyon Galigmalarn Rumeysa OZTURK Mehmet Han
BASTURK
10:20-10:30 TARTISMA
10:30-11:00 ARA

Oturum Baskani: Prof. Dr. Ali Kemal AYAN

Sunum Saati Sunucu Bildiri Baghgi Yazarlar
RSe[| ATt
11:10-11:20 Mert Arslanbayrak KENEVIRIN(Cannabis sativa) EKOLOJIK AYAK iZLERI Al }f\eFr{T:LI:I\IY;A,\leirBﬁ;LA‘ﬁQAen
11:20-11:30 Medet OZTURK Misir Bitkisinden Biyoplastik Uretimi Medeégﬂg;’({s:?”ag;zg' Eiif
woe | | g ST O o0 et
11:40-11:50 TARTISMA
11:50-12:00 ARA
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Yemeklik Baklagiller ve Gayir Mera Bitkileri

Sunum Saati

Sunucu

Bildiri Baghg:

Yazarlar

14:30-14:40

14:40-14:50

14:50:15:00

Ali Kahraman

Ali Kahraman

Gamze Bayram

Un Kalitesinin lyilestirimesinde Baklagillerin Kullanimi: Nohut Ornegi

Konya Bélgesinde Kuru Fasulye Tariminin Degerlendiriimesi ve
Surdrdlebilir Tanm Agisindan Onemi

Bazi Soya Fasulyesi (Glycine max Merrill.) Cesitlerinin Ot Verimi ve
Kalite Ozellikleri Uzerine Farkli Bigim Zamanlannin Etkisi

Neslihan Doruk Kahraman Ali
Kahraman

Ali Kahraman Erdem Ertiirk

Tugce VARAZLI YAVUZ Gamze
BAYRAM*

15:00-15:10 Shiva SADIGHFARD Insansiz Hava Ara(;la.rl I_!e Mera Ot Verimlerinin Ta‘ll'mjm Edilebilirliginin Shiva Sadighfarad Orhan Mete Kilig
Incelenmesi: Ornek Calisma Tokat Atakdyl Merasi

P e . Prof. Dr. Behget KIR Dr. Sukrii Sezgi

15:10-15:20 Behcet KIR Ikinci Urlin OIaraAk Yetls.tlrllen M|5|r—So_ya t(arls.lmln_d“a Fa_rkll Ek!m _ ®ZKAN Dog. Dr. Giilcan DEMIROGLU
Uygulamalarinin Hasil Verim ve Bazi Verim Ozellikleri Uzerine Etkileri TOPGU
Samsun Ekolojik Sartlarinda Bezelye (Pisum Sativum L.)
15:20-15:30 Nalan SARILAR Tohumalarina Uygulanan Hiimik Asidin Cimlenme ve Nalan SARILAR Hatice BOZOGLU
Agromorfolojik Ozelliklerine Etkisi

15:30-15:40 TARTISMA
15:40-15:50 ARA

Tarimsal Biyoteknoloji ve Molekililer Genetik

15:50-16:00 ibrahim Saygili SSR ve InDel Markor[ennm Qfenotu?leme Bakimindan ibrahim Saygil Nejdet Kandemir
Degerlendiriimesi
. . ) Mas Fasulyesi (Vigna radiata (L.) Wilczek) Sentromerlerinin Ahmet L. TEK Didem KARALAR Sevim
SHIALE Ahmet Latif Tek Biyoinformatik, Molekiiler ve Sitogenetik Yontemlerle Tanimlanmasi Déndii KARA Hiimeyra YILDIZ
Rizosfer Bakterilerinin Yabanci Ot Tohumlarinin Cimlenmesi ve L "
16:10-16:20 R kmak . Tugba SAHIN R: AKMAKCI
amazan Gakmakg Gelismesi Uzerine Engelleme Etkisi ugba $ amazan G ¢
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SALON B

2. GUN (30.09.2022)

Oturum Baskani : Prof. Dr. Ramazan CAKMAKGCI

RECEP TAYYIP
ERDOGAN
UNIVERSITESI 1

gi ve Islahi

Sunum Saati

Sunucu

Bildiri Baghg

Yazarlar

Yerli Kenevir Tohum Yaglarinin Parkinson Hastaligini Onlemedeki

Ozge BALPINAR* Muhammed Sait
ERTUGRUL Selma SEZEN Ahmet

09:10-09:20 Ozge BALPINAR Etkisinin Arastinl
isinin Arastirimasi HACIMUETUOGLU
= - ) R ) . Ozge BALPINAR* Nazlican

:20-09: BALPINAR Ki T Z ligi; K: | ve K ki =
09:20-09:30 Ozge enevirin Tibbi Zenginligi; Kannabigerol ve Kannabikromen SONMEZISIK
09:30-09:40 Ayse Betiil AVCI Sideritis tmolea (Lamiaceae)’nin Kiltiire Alinma Olanaklart AT (RGP ST ki FENolL

Ayse Betiil AVCI
. o . . . Ayse Betiil AVCI R. Refika AKGALI

:40-09: A Betiil AVCI kiz A Pi I L. . .

09:40-09:50 yse Betu Cl Sakiz Agaci (Pistacia lentiscus L.) GIACHINO
Cesme Yarimadasinda Yetisen Yabani (Pistacia lentiscus L.) Ve
09:50-10:00 Ahmet KEGECI Kiltiir Sakizi (Pistacia lentiscus var. chia Duham.) Adaclarinin Ahmet KEGECI
Yapraklarindaki Ugucu Yag Ozelliklerinin Belirlenmesi

10:00-10:20 TARTISMA
10:20-10:40 ARA

Tibbi ve Aromatik Bitkiler Yetistiricili

Oturum Basgkani : Prof. Dr. Saliha KIRICI

gi ve Islahi

Sunum Saati

Sunucu

Bildiri Baghgi

Yazarlar

Organik, Mineral ve Biyolojik Giibre ve Kombinasyonlarinin Feslegen

10:40-10:50 R AKMAKCI . R AKMAKCI
amazan G ¢ (Ocimum Basilicum L.) Gelisme, Verim ve Yag Icerigine Etkisi amazan G ¢
10:50-11:00 Haydar KUPLEMEZ Kekik (Thymus sp.) Tirlerinin Kimyasal Bilesenleri ve Geleneksel Haydar KUPLEMEZ Emine YURTERI
Tipta Kullanim Alanlari
11:00-11:10 Haydar KUPLEMEZ Fatty Acid Composition of White Flowerlng Kale (Brassica cl)Ieracea Haydar KUPLEMEZ Fatih SEYIS
conv. acephale) and Rapeseed (Brassica napus L.) Cultivars
Kultur Sartlarinda Yetistirilen Cok Yillik Rezene (Foeniculum vulgare ) .
11:10-11:20 Fatma Zehra OK Mill.y’de Ugucu Yag ve Estragol Uretimi igin En Uygun Bigim TSR Faéngighra (Ol et
Zamaninin Belirlenmesi
11:20-11:30 TARTISMA
11:30-11:40 ARA

Xi
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Lavanta (Lavandula officinalis L.) Bitkisinde Diurnal ve Morfogenetik Aysel OZCAN AYKUTLU Emi
11:40-11:50 Aysel OZCAN AYKUTLU Varyabilitenin Toplam Fenol ve Antioksidan Aktivite igerigi Uzerine yse " mine
i YURTERI
Etkisinin Arastirilmasi
11:50-12:00 Hasan BAYDAR Lavander ve Lavandin Cesltlen?lnwFfo!en Canlihgi, Polen Uretimi ve Hasan BAYDAR Ummii TUGLU
Tohum Tutma Etkinliginin Karsilastirimasi
. . . Mersin ilinde Kadin Pazarinda Yetistirilen Tibbi ve Aromatik Bitkilerin Saliha KIRICI, Elif FERAHOGLU,
12:00-12:10 Saiha KIRICI Kalite Ozellikleri Candan DARICILI
Achillea (Achillea millefolium ve Achillea filipendulina ) Bitkisinde
12:10-12:20 Aysel OZCAN AYKUTLU Diurnal ve Morfogenetik Varyabilitenin Toplam Fenol ve Antioksidan | Aysel OZCAN AYKUTLU Fatih SEYiS
Aktivite igerigi Uzerine Etkisinin Arastirimasi
12:20-12:30 TARTISMA
12:30-12:40 ARA

Tibbi ve Aromatik Bitkiler Yetistiricili

gi ve Islahi

Sunum Saati Sunucu Bildiri Bashgi Yazarlar
FARKLI ORTAMLAR VE IBA (indol-3-Biitirik Asit) DOZLARININ
14:00-14:10 Saziye Dokiilen LAVANTA (Lavandula officinalis) GELIKLERININ KOKLENMESINE Saziye DOKULEN Giingér YILMAZ
ETKILERI
14:10-14:20 Merve Gére Farkli Olmez Cigek Turlerinin Agro-Morfolojik Ozellikler ve Ugucu Yag Merve GORE Ayse Betil AVCI
Orani Bakimindan Karsilastiriimasi

14:20-14:30 Mehmet Fatih Gakir Diizce ilinde Tibbi ve Aromatik Bitkilerin Yetistirilme Olanaklari Mehmet Fatih GAKIR Emine BAYRAM

- _— . X . Rumeysa OZTURK Mehmet Han
14:30-14:40 Rumeysa Oztirk Ihiman Iklim Kowllang_f;lKuEure Allnzblletoek Bazi Tibbi Aromatik BASTURK Sahane Funda

itkiler Uzerine Arastirma ARSLANOGLU
14:40-14:50 Dr. Jafar PEJUHAN Biyolojik glibre ve mikro e!grrner:t kuIIarflmmm safrana etkisi ve organik Or. Jafar PEJUHAN
Griin Gretme imkani

14:50-15:00 TARTISMA

Xii
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SALON C

Tahil Yetistiriciligi ve Islahi

Oturum Bagkani: Prof. Dr. NEJDET KANDEMIR

RECEP TAYYIP
ERDOGAN
UNIVERSITESI

Farkli Orijinlerden Arpa Cesitlerinin Terminal Kurakliga Toleransinin

ibrahim Saygili Nejdet Kandemir

01.10.2022 BATUM GEZISI
02.10.2022 AYDER GEZISi (Ucretsiz)

SALON A

3. GUN (01.10.2022)

Endiistri Bitkileri Yetistiriciligi ve Islahi

14:00-14:10 . .
. Belirlenmesi
Ibrahim Saygil
14:10-14:20 Bornova/Yakakoy Kosullarinda Yerel Ekmeklik Bugdaylarnn Huseyin YILDIZ Refiye Refika AKGALI
) ) Degerlendirilmesi GIACHINO
R. Refika Akgali Giachino
Yerel Makarnalik Bugday Popiilasyonlarinin Bazi Bitkisel Ozellikler N .
14:30-14:40 Bakimindan Bornova Kosullarindaki Performanslarinin Riza ISIK F(e_ﬂye Reflka AKCALI
N . . GIACHINO
R. Refika Akgall Giachino Degerlendirilmesi
Oturum Baskani:Dog. Dr. R. Refika Akgali Giachino
14:50-15:00 Neslihan Doruk Kahraman Konya Kurak Koggllan?da Mékarngllk Bugc.layda Bazi Kalite Neslihan Doru.l.< Kahraman Sabri
Ozelliklerinin Belirlenmesi Gokmen
15:40-15:50 TARTISMA

Oturum Bagkani: Dog. Dr. Sabri ERBAS
Sunum Saati Sunucu Bildiri Baghg: Yazarlar
Tohum Verimi ve Yag igerigi Yoniiyle One Cikan ileri Generasyon _ . )
0l00 q A . X " Caglar GURSOY Sabri ERBAS Hasan
09:00-09:10 Sabri ERBAS Aspir (Carthamus tlnctnr!us L) Hatla.nnln Tar.lmsal ve Teknolojik BAYDAR Murat MUTLUCAN
Ozelliklerinin Belirlenmesi
09:10-09:20 Mustafa YILMAZ Yerflstlglndav(Arau_:hls. Hypogf)ea L) S.olut_:an gqpres_l Uygul_a!'nalarlnln Mustafa YILMAZ
Yag Kalitesi ve Yag Asidi Bilesimleri Uzerine Etkisi

Aspirde (Carthamus tinctorius L.) Yag Asit Kompozisyonu Uzerine | Tansu USKUTOGLU Fatih KILLI Ciineyt

09:20-09:30 Tansu USKUTOGLU Etil Metan Siilfonat ve Sodyum Azid Kimyasallarinin Mutagenik CESUR Belgin COSGE SENKAL
Etkileri Emine YURTERI
Bazi Pamuk (Gossypium hirsutum L.) Cesitlerinde Tohum On . .
09:30-09:40 Silan GIGEK Uygulamalarinin C,imle.nm_e }le Clk-l§ Perfor_mansl Uzerine Olan NaZIISZT‘_IE;A:AQ;IXZK:EI%Eialﬁ:cEK
Etkilerinin Belirlenmesi
Farkli Gibberellik Asit Konstanstrasyonlarinin Bazi Keten (Linum . .
09:40-09:50 Silan GIGEK Usitatissimum L.) Cesitlerinin Cir.nle_nme ve Fide Geligimi Uzerine $|IanSC;IgaEIé:l;;IAgYABIiA«::?;LNMKILIQ
Etkileri

Gl ve Ceviz Posasi Atiklarinin Tibbi Maske Renklendirilmesindeki Havvanur Mutlu Muhammed BIYIKLI

09:50-10:00 Muh: d BIYIKLI
uhamme Kullanim Potansiyelinin Arastirimasi Tahsin KARADOGAN

10:00-10:20 TARTISMA
10:20-10:40 ARA
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tri Bitkileri Yetistiricili

ve Islahi

gi

Oturum Bagkani: Prof. Dr. Tahsin KARADOGAN

Sunum Saati

Sunucu

Bildiri Baghg:

Yazarlar

Yer Elmasi Gergek Tohumlarinin Gimlenmesi Uzerine Katlama ve

10:40-10:50 Tahsin Karadogan GA3 Uygulamalarinin Etkisi Elanur Elkalmis Tahsin Karadogan
10:50-11:00 Giingér YILMAZ Bazi Kenevir (Can\r}zt;i; s(;z;i;ﬁi;grﬁ?:i;:ﬁ;ziia;yonlar|n Verim ve Gﬁngﬁr::tmgf¢?;:; Igéig?Cebrail
11:00-11:10 Mustafa AKKAMIS Farkli Azot Dozlarinin Patates;k\i(slilmru Mineral Madde igerigine Mustafa AKKAMIS Sevgi CALISKAN
mioaim | Rl aviedy | PR S ooy Do s, eS| et e oo
11:20-11:30 Carlos Gregorio Hernandez Diaz Ambrona Effects of Climate Change on Tea (Camellia sinensis) Prof. Dr. Ca[;lir;i(i::gn:;:aHernandez
11:30-11:40 Haydar KUPLEMEZ Phenolic Compounds of Smuggled Tea Consumed in Turkey ResearChD/:s;:ﬁH:i)ﬁ;;_EgrLEMEZ
11:40-12:00 TARTISMA

12:00-13:40 OGLE ARASI

tri Bitkileri Yetigtiricili

ve Islahi

gi

Oturum Bagkani: Prof. Dr. Fatih SEYIS

Sunum Saati

Sunucu

Bildiri Basligi

Yazarlar

Phenolic component analysis according to the types of teas collected

Research Assist. Haydar KUPLEMEZ

13:40-13:50 A A2 from different locations Prof. Dr. Fatih SEYiS
AR e | e G
14:10-14:20

14:20-14:30

14:30-14:40

14:40-15:00 TARTISMA

15:00-15:20 ARA

Xiv
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TIBBi VE AROMATIK BITKILER KONGRESI

( TIBBi AROMATIK 2022 )
29 Eylll - 02 Ekim 2022 Rize

Tahil Yetistiricili

SALON B

3. GUN (01.10.2022)

VER G EL

gi

Oturum Bagkani: Dog. Dr. Kiibra ©ZDEMIR DIRIK

Sunum Saati

Sunucu

Bildiri Baghgi

Yazarlar

Kilbra OZDEMIR DIRIK Mazlum

09:00-09:10 Kiibra ©ZDEMIR DIRIK Bazi Arpa Cesitlerinin Ozmotik Stres Toleransinin Belirlenmesi SR i SAVEIL

02:10:09:20 Kibra OZDEMIR DIRK e o morion Totorn e | DK e o

09:20-09:30 Aykut SENER Farkl Siyez Bug:zg]’;i::gr;;g:gzng:;gi?i?:]gs(iienotiplerinin Nazmi Celik Ayk:;?ﬂE\NER Muharrem

09:40-09:50 Erdal GONULAL Farkli On Bitkilerin Misirda (Zea Mays L.) Tane Verimi ve Baz: Erdal GONULAL Siileyman SOYLU
Tanmsal Ozellikler Uzerine Etkisi

EAEDAED TR o v oo Bkt o | N et TR

10:00-10:20 TARTISMA

10:20-10:40 ARA

Tahil Yetistiricili

gi ve Islahi

Oturum Bagkani: Prof. Dr. smet BASER

Sunum Saati Sunucu Bildiri Baghg: Yazarlar
e i q Diyarbakir Sulu Kosullarinda ileri Kademe Ekmeklik Bugday Sibel IPEKESEN M. ismail AKYILDIZ,
LOSOLOR0 e ST ALl Hatlarinin Veerim ve Kalite Ozelliklerinin Degerlendiriimesi Ahmet TAYINMAK Aydin ALP
. ) I o ) Alpay BALKAN1, Utku AKDENIiZ2,
10:50-11:00 ismet BASER B e YT ekl Sugday ?f\“:'e”"'" (IT”"°“”“3AI?|5""“"‘ )| Damla BALABAN GOCMENT, ismet
alite Ozellikleri Bakimindan Performanslarinin Belirlenmesi BASER1, Oguz BILGINT
- o . Oguz BILGIN1, ismet BASER1, S.
11:00-11:10 ismet BASER AT P2 MYa.?'SM"g Ge;“]"'?”"g? ?"a' VerimiveKalitesi |\ 1an AVCI2, Alpay BALKANT, Damla
onunaen Degerienairiimesi B. GOCMEN1
. . " N - . . Alpay BALKAN Utku AKDENIZ Damla
11:10-11:20 Damla BALABAN GOCMEN Eski ve Yeni Ekmekiik Bugday Gesitlerinin (Triticum Aestivum L) | "gs) AgAN GOGMEN ismet BASER
Kalite Ozellikleri Bakimindan Performanslarinin Belirlenmesi - oA
Oguz BILGIN
Elif OZTURK ismail SEZER Hasan
11:20-11:30 Elif OZTURK EKMEKLIK BUGDAYDA BIYOFORTIFIKASYON AKAY Zeki MUT Ozge Doganay
ERBAS KOSE
Lina ALBASHAWAT ismail SEZER Elif
11:30-11:40 Elif OZTURK BUGDAYDA (Triticum spp. ) STRES KOSULLARI VE TEPKILERi | OZTURK Zeki MUT Hasan AKAY Ozge
Doganay ERBAS KOSE
4011 International Winter Wheat Improvement Program (IWWIP); Providing Mesut KESER Beyhan AKIN Fatih
11:40-11:50 Mesut Keser Winter and Facultative Germplasm Globally and its Impact. OZDEMIR
AL f " Yerel ve Islah Edilmis Bugday Cesitlerinde Farkli Potasyum Dozu M. ismail AKYILDIZ Sibel iPEKESEN
T M) e Ayt Uygulamalarinin Verim ve Kalite Uzerine Etkisinin Belirlenmesi Deniz ESER Aydin ALP
12:00-12:10 TARTISMA
12:10-13:50 OGLE ARASI
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Yemeklik Tane Baklagiller ve Tahillar

Oturum Bagkani: Dr. ESRA CAKIR

RECEP TAYYIP
ERDOGAN
UNIVERSITESI

Sunum Saati Sunucu Bildiri Baghgi Yazarlar
13:50-14:00 ESRA CAKIR Nohutta Rekombinant !(equlleqmlgl-l'atl_ann (RILs) Ye Anaglarinin Bazi Esra CAKIR
Verim Ozelliklerinin Incelenmesi
On Verim Ve Verim Kademesindeki Nohut Islah Hatlarinin Konya
14:00-14:10 HAKAN BAYRAK Ekolojik Sartlarinda Verim Ve Morfolojik Ozellikleri Bakimindan Hakan BAYRAK
incelenmesi

1014 Bitki Biiyiime Duizenleyici Olarak Mercimek (Lens culinaris Medik.) Hakan iRi Aykut SENER Muharrem
14:10-14:20 Aykut SENER Fidesinin/Ciminin Kullanimasi KAYA
14:20-14:30 Sanja Vasilievic Quality |mprovemen.ts of forage and_graln legumens through plant Dr. Sanja Vasiljevic

breeding and production management

14:30-14:40 Milan Mirosavljevic Genetic gain in grain yield and physiologial traits of cereal crops Dr. Milan Mirosavljevic

. . ! i N e - Rasim UNAN Kassim AL-KHATIB ilyas
14:40-14:50 Rasim Unan Clethodim Herbisitinin Celtik Uzerine Etkisi DELIGOZ Ozgiir AZAPOGLU

L . Yayici-Yapistirict Kullanimi Kirmizi Celtik Kontrollinde Clethodim Rasim UNAN Kassim AL-KHATIB ilyas
LEsooo0 S Gz Herbisitinin Etkinligini Artirdi DELIGOZ Ozgiir AZAPOGLU
15:00-15:10 TARTISMA
15:10-15:20 ARA

SALON C

3. GUN (01.10.2022)

Oturum Bagkani: Prof. Dr. Mehmet Ali AVCI

ra ve Yem Bitkileri Yetistiriciligi ve Islahi

Sunum Saati Sunucu Bildiri Baghgi Yazarlar
oAV Macar Figin Farkl Oranlarda Bugday ve Yulaf ile Karigimlarinin Ot Adnan ORAK Hazim Serkan
09:00-09:10 GRS Verimi ve Bazi Kalite Ozeliiklerinin Belirlenmesi TENIKECIER Sude DEVECI
Ak Acibaklanin (Lupinus albus L. cv. Multitalia) Farkl Ekim
X X . A Adnan ORAK Hazim Serkan
09:10-09:20 Adnan ORAK Normlarinda Ot ve Tane V.el'lml ile sam Kalite Ozelliklerinin TENIKEGIER Sude DEVECI
Belirlenmesi
09:20-09:30 Mehmet Ali AVCI Deterrnlr_|at|on of Some Agricultural Properties in Perennial Ryegrass Rabiya Koyuncu Mehmet Ali Ave:
(Lolium perenne L.) Genotypes Collected from Natural Flora
09:30-09:40
09:40-09:50
09:50-10:00
10:00-10:20 TARTISMA
10:20-10:40 ARA
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Tarimsal Biyoteknoloji ve Molekuler Genetik

Oturum Bagkani: Dr. Ogr. Uyesi Miiniire TANUR ERKOYUNCU

Sunum Saati Sunucu Bildiri Baghgi Yazarlar
in Vitro Kosullarda Tuz Stresi Maruz Birakilan Kanola’da (Brassica
10:40-10:50 Miiniire Tanur Erkoyuncu Napus L.) Nitrik Oksit Uygulamasinin Cimlenme ve Fide Gelisimine Miiniire TANUR ERKOYUNCU
Etkisi
10:50-11:00 Mustafa Topu Mercimekte (Lens culinaris Medik.) Yenl Neslll Dizileme (NGS) Mustafa TOPU
Tabanl SSR Gelistirilmesi
. . S ) . Kamil HALILOGLU Aras TURKOGLU
11:00-11:10 Aras Tiirkoglu ol (Cesy ar;;“"”’? ('5'.) B.'tk'ts::"" n V'Im’. R.ejg‘sr?sym” Uzerine | 4 hammet islam ISIK Murat AYDIN
lemeli Cinsiyet Hormonlarinin Etkisi Erdal ELKOCAS
. . ’ o KURAGA DIRENGLI PATATES ISLAH HATLARININ KASP MARKOR |  Gizem UNAL ibrahim KOKEN Ufuk
11:10-11:20 Gizem UNAL YARDIMLI SELEKSIYONU DEMIREL Mehmet Emin GALISKAN
11:20-11:30
11:30-11:40
11:40-11:50
11:50-12:00 TARTISMA
12:00-13:40 OGLE ARASI

SALON D

Tibbi ve Aromatik Bitkiler Yetistiricili

3. GUN (01.10.2022)

Oturum Bagkani: Dog. Dr. Giilsim YALDIZ

gi ve Islahi

Sunum Saati Sunucu Bildiri Baghgi Yazarlar
oAV . o Ekinezya (Echinecea Purpurea L.)'nin Cimlenme ve Erken Fide . -
09:00-09:10 ‘Yasemin Erdogdu Asamalannda Tuzluluk Stresine (NaCl) Tepkisi Yasemin Erdogdu Mert Duran
10.00- Bolu Ekolojik Kosullarinda Farkli Kékenli Kignis Genotiplerinin Bazi Abdurrahman BASOL Giilsim YALDIZ
09:10-09:20 Gulsum yaldiz Morfolojik ve Verim Ozelliklerinin Belirlenmesi Mahmut CAMLICA
Lavantada (Lavandula x intermedia Emeric ex Loisel.) ilkbahar ve Faik TURGUT Mehmet Ugur YILDIRIM
09:20-09:30 Mehmet Ugur YILDIRIM Sonbahar Geliklerinin Kéklenmesi Uzerine Farkli Ortamlarin ve Merve BAS Erciiment Osman
IBA'nin Etkisi SARIHAN
X X . Kiiltiir Sartlarinda Yetistirilen Heracleum platytaenium BOISS( Bekir TOSUN, Arif SANLI, Tahsin
09:30-09:40 Bekir TOSUN %
exir Endemik) Tiriiniin Morfogenetik Varyabilitelerinin Belirlenmesi KARADOGAN
Dogal Yayilig Gosteren ve Kiiltiir Sartlarinda Yetistirilen . ) .
09:40-09:50 Bekir TOSUN Hippomarathrum microcarpum (Bieb.) Fedtsch. Meyvelerinin Ugucu Bekir TOSUN Arif $_ANLI Tahsin
o ¥ L . . KARADOGAN
Yag Orani Bilesenlerinin Belirlenmesi
. . . Isolation Of PGPR Bacteria And Growth Promoting Properties Of Atefeh VARMAZYARI RAMAZAN
BRI getiiEmazyay Camellia Sinensis Plant CAKMAKCI
10:00-10:20 TARTISMA
10:20-10:50 ARA
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Oturum Baskani: Prof. Dr. Belgin COSGE SENKAL

gi ve Islahi

Antimicrobial and Antioxidant Activity of Anethum graveolens L.

10:50-11:00 Sedef Ozliman Affected by Various Levels of Farmyard Manure and Ammonium Sedef Ozliman Giilstim Yaldiz
Nitrate
. Yozgat Ekolojik Kosullarinda Bazi Tibbi ve Aromatik Bitkilerin Verim Belgin COSGE SENKAL Tansu
11:00-11:1 Bel E SENKAL
0o 0 elgin COSGE § Potansiyellerinin Degerlendirilmesi USKUTOGLU
11:10-11:20 Mahmut CAMLICA Farkl Orijinli Cemen G“enot.lp vel (?e§|tler|n|n Ba'2| Morfolojik ve Verim Halit ASKIN Giilsim YALDIZ Mahmut
Ozelliklerinin Incelenmesi CAMLICA
5011 Farkli Renkteki Led Lambalarinin Kékboya(Rubia tinctorum) Bitkisinin Muhammed BIYIKLI Merve Blisra
11:20-11:30 Muhammed Bryikh Gelismesi Uzerine Etkilerinin incelenmesi YILMAZ Tahsin KARADOGAN
11:30-11:40 TARTISMA
OGLE ARASI
11:40-13:00

Tibbi ve Aromatik Bitkiler Yetistiricili

Oturum Bagkani: Dr. Ogr. Uyesi Furkan GOBAN

gi ve Islahi

Sunum Saati

Sunucu

Bildiri Baghgi

Yazarlar

13:00-13:10 Handan UGUZ Ficus carica L. Yapraklar Fitokimyasi ve Biyolojik Aktiviteleri Handan UGUZ Hakan ASKIN
R Handan UGUZ Furkan COBAN Hakan
13:10-13:2! H Z Ti Bitkil RISPR/
3:10-13:20 andan UGU Ibbi Bitkilerde CRISPR/Cas9 OZER Hakan ASKIN
. Isolation Of PGPR Bacteria And Growth Promoting Properties Of Atafeh VARMAZYARI, Ramazan
13:20-13:30 Atafeh V;
aten Varmazyan Camellia Sinensis Plant CAKMAKGCI
FarkliDikir|Norm| Libpia citriod m AV Basak OZYILMAZ Rahime KARATAS
13:30-13:40 BASAK OZYILMAZ arkii Dikim Norm arl'("'lrft Ipopla|fL|rlo' °’Zt(k_'”_"°”° uynin Verim ve | 5, 16 KOYUTURK Orgun GINAR Levent
alite Dzetliderine ! YAZICI Giingér YILMAZ
13:40-13:50 Furkan COBAN Farkli lokasyonlarda yetigtirilen kignis (Coriandrum sativum L.) Furkan COBAN Péter RADACSI
bitkisinin bazi kalite 6zelliklerinin belirlenmesi
Chenopodium foliosum Moench ex Asch. (itiizimii) Bitkisinin - X
13:50-14:00 Furk: OBAN : Hafize YUCA Furk OBAN
urkan ¢ Glukozidaz ve a-Amilaz Enzim Inhibisyon Etkisinin Degerlendiriimesi atize urkan G
14:00-14:10 MUSTAFA BOZDAG Farkl Haghas Hatlarinin Tokat-K‘azova quullannda Performanslarinin MUSTAFA BOZDAG
Belirlenmesi
14:10-14:20 TARTISMA
14:20-15:10 ARA

XViii
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Oturum Baskani: Prof. Dr. Ahmet GUMUSCU

gi ve Islahi

Sunum Saati Sunucu Bildiri Baghgi Yazarlar
Karabugday (Fagopyrum esculentum Moench.)'da Giibrelemenin "
15:10-15:20 Ahmet GUNES Verim, Bazi Kalite ve Fenolik Bilesen Performansina Etkisinin (Alimaret EHes, Ha"san o, StiEm 1K
" . ve Aysun Gégmen AKACIK
Belirlenmesi
15:20-15:30 RAHIME KARATAS Tokat K0§f1||ar|nda Yet|§t|r|k-_:n (;emen_ (Trigonella foenum - graec_um Rahime KARATA$ Basak OZYILMAZ
L.) Popilasyonlarinin Verim ve Verim Unsurlarinin Belirlenmesi llhami KARATAS
15:30-15:40 Ahmet YENIKALAYCI Isgin (Rheum ribes L.) Bitkisinin Onemi, Kullanim Alanlari ve Sorunlari Ahmet YENIKALAYCI
~ Yozgat Florasindaki Salvia Taksonlari ile Ugucu Yag Ana Tansu USKUTOGLU Belgin COSGE
15:40-15:50 T USKUTOGLU
ansu Bilesenlerinin Kullanim Alantari SENKAL
. . = ) . AT, - Miiniire TANUR ERKOYUNCU Havva
15:50-16:00 Havva CAGLAR Farkli Seker Otu (Stevia rebaudiana) Genotiplerinin Mikrogogaltimi CAGLAR Mustafa YORGANCILAR
AT Eskisehir Kosullarinda Kudret Nari (Momordica charantia L.)’nin Alper GUNAY Zehra AYTAC Ahmet
16:00-16:10 Ahmet GUMUSCU - P
me S¢ Verim Ogelerinin Belilenmesi GUMUSCU
e Farkli Organik Kokenli Glibrelerin Feslegen (Ocimum basilicum L.)’'in Zehra AYTAG Alper GUNAY Ahmet
16:10-16:20 Ahmet GUMUSCU . M
me SC Verim Ogelerine Etkisi GUMUSGU
16:20-16:30 Ebru ERDEM Kusburnu (Rosa canina L.) Bitkisinin Genel Ozellikleri Ebru ERDEM
16:30-16:40 TARTISMA
16:40-17:00 ARA

Tibbi ve Aromatik Bitkiler Yetistiricili

Oturum Bagkani: Dr. Ogr. Uyesi Mehmet Necat iZGi

gi ve Islahi

Sunucu

Bildiri Baghg:

Yazarlar

Tokat Ekolojik Kosullarinda Farkli Lavandula angustifolia Cesitlerinin

Basak OZYILMAZ Firat KADAKOGLU1,

17:00-17:10 BASAK OZYILMAZ -
$ Bazi Bitkisel Ozellikleri ve Ugucu Yag Oranlari Ahmet BOZ Rahime KARATAS
- Tokat ve Sivas Ekolojik Kosullarinda Kiglk Ekilen Corekotu (Nigella Basak OZYILMAZ Rahime KARATAS
17:10-17:20 BASAK OZYILMAZ . K -
$ sativa) Bitkisinde Verim ve Verim Ogelerinin Incelenmesi Firat KADAKOGLU
A L . Abidin Tayga BULUT Merve BAS
17:20-17:30 Mehmet Ugur YILDIRIM Farkli Ortam ve IBA Uygulamalarinin [zmir Kekiginden (Origanum Mehmet Ugur YILDIRIM Erciiment
onites L.) Sonbaharda Alinan Celiklerin Kéklenmesine Etkisi
Osman SARIHAN
17:30-17:40 MEHMET NECAT iZGi Mardin llinde Qrganlk Yet/;t/'r/alllgl Yapl(an Vag.Gu{unun (Ros'a Mehmet Necat /ZG/
damascena Mill.)Ugucu Yag Bilesenleri ve Metil Ojenol Varligi
. . - PR . N Mehmet Ugur YILDIRM Ercliment
17:40-17:50 Mehmet Ugur YILDIRIM Turkiye’nin Gida Ve Tibbi Amagh Kullanilan Bazi Geofit Tirleri Osman SARIHAN
17:50-18:00 Yasemin ERDOGDU Farkli Sulama Duzeylerln_m Coérek Otu (N/ge_llg sativa)’nun Verim ve | Yasemin ERDOGDU Erhan GOCMEN
Verim Unsurlarina Etkisi Sila BARUT GOK
18:00-18:10 Sabri ERBAS } Lavant_a da_(LavanduIa X |nterm§dla Emer_lc ef Lon_sel. Yai' Su_per A)_ ) Sabri ERBAS Umit ERI?OGAN Murat
Gibberellik Asit Uygulamasinin Verim Ve Kalite Ozellikleri Uzerine Etkisi MUTLUCAN Arif SANLI
18:10-18:20 TARTISMA
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TIBBi VE AROMATIK BITKILER YETIiSTIRICILiGI VE ISLAHI

YERLI KENEVIR TOHUM YAGLARININ PARKINSON HASTALIGINI
ONLEMEDEKI ETKiSININ ARASTIRILMASI

Ozge BALPINAR'*, Muhammed Sait ERTUGRUL?, Selma SEZEN?, Ahmet
HACIMUFTUOGLU

! Kenevir Arastirmalari Enstitiisii, Ondokuz Mayis Universitesi, 55200 Samsun
2 Farmakoloji Anabilim Dali, Eczacilik Fakiiltesi, Agr Ibrahim Cecen Universitesi, 04100, Agr
® T1bbi Farmakoloji Anabilim Dal1, Tip Fakiiltesi, Agr1 Ibrahim Cegen Universitesi, 04100, Agr1
* Tibbi Farmakoloji Anabilim Dali, Tip Fakiiltesi, Atatiirk Universitesi, 25240, Erzurum
Sorumlu yazar: ozge.balpinar@omu.edu.tr

Ozet: Cannabinaceae familyasinin bir iiyesi olan kenevir (Cannabis sativa L.) tohumu, esansiyel yag asitleri
bakimindan zengindir ve bilinen en besleyici yag asitlerini (o -6 linoleik ve ®-3 a-linolenik asitler) 3:1(w-6/®-3)
gibi benzersiz ve nadir bir oranda i¢germektedir. Kenevir tohum yaginin bagisiklik sistemi, kardiyovaskiiler sistem
ve cilt hiicrelerini pozitif yonde etkiledigi bilinmektedir. Kenevir tohumu yaglarinin néronlar tizerindeki etkisi
bilinmemekle birlikte, bu konuya dair bir ¢alisma bulunmamaktadir. Bu ¢alisma, sayisiz faydasindan s6z edilen
kenevir tohumu yaglarinin nérodejeneratif bir hastalik olan Parkinson hastaligini 6nlemede etkisi olup olmadigini
ortaya koymak icin gergeklestirilmistir. Bu amagla, in vitro hiicre kiiltiiriinde néronal kaynakli hiicre hatti olan
noroblastom hiicreleri (SH-SYS5Y) uygun kiiltiir kosullarinda yetistirilmistir. Hiicreler kuyucuklarin %80’ini
kapladiginda, hiicreler lizerine 6nce 200 uM miktarinda Parkinson Hastaligina neden olan ajan olan 6-hidroksi
dopamin (6-OHDA) ilave edilmistir. Bu ilaveden 30 dk sonra kenevir tohum yaglari ¢esitli dozlarda kuyucuklara
eklenmistir. 8 tekrarl gerceklestirilen ve negatif kontrolle desteklenen ¢alismada, ilk yerli ve milli kenevir ¢esitleri
olan Narli ve Vezir kenevirleri tohum yaglarindan faydalanilmistir. 10 farkli doz uygulamasinin neticesinde, 24
saat sonunda MTT sitotoksisite testi ile kenevir tohum yaglarinin néron hiicrelerini dejenerasyona karsi ne 6lgiide
korudugu analiz edilmistir. Elde edilen bulgulara gore, kenevir tohum yaglarinin Parkinson Hastaligini dnlemek
icin yeterli bir etkiye sahip olamadigi gozlenmistir. Tohum yaglart 6-OHDA’nin olusturdugu néron harabiyeti
kargisinda noronlar1 istenen seviyede koruyamamustir. Sonug olarak, kenevir tohum yaglariin nérodejeneratif
hastalik olan Parkinson’u 6nlemede etkisi bulunamamustir.

Anahtar Kelimeler: kenevir tohum yagi, parkinson, nérodejeneratif hastalik, sitotoksisite

INVESTIGATION OF THE EFFECT OF NATIVE HEMP SEED OILS IN
PREVENTING PARKINSON'S DISEASE

Abstract: Hemp (Cannabis sativa L.) seed, a member of the Cannabinaceae family, is rich in essential fatty acids
and contains the most nutritious fatty acids known (o -6 linoleic and ®-3 o-linolenic acids) 3:1(®w-6/®-3). ) at a
unique and rare rate. It is known that hemp seed oil positively affects the immune system, cardiovascular system
and skin cells. Although the effect of hemp seed oils on neurons is unknown, there is no study on this subject. This
study was carried out to determine whether hemp seed oils, of which numerous benefits are mentioned, have an
effect in preventing Parkinson's disease, a neurodegenerative disease. For this purpose, neuroblastoma cells (SH-
SY5Y), a neuronal cell line, were grown in in vitro cell culture under appropriate culture conditions. When the
cells covered 80% of the wells, 200 uM of 6-hydroxy dopamine (6-OHDA), the agent causing Parkinson's Disease, was
first added to the cells. 30 minutes after this addition, hemp seed oils were added to the wells at various doses.In the
study, which was carried out with 8 replications and supported by negative control, the seed oils of the firstdomestic
and national cannabis varieties, Narl: and Vezir55, were used. As a result of 10 different doseapplications, the
extent to which hemp seed oils protected neuron cells against degeneration was analyzed by MTT
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cytotoxicity test at the end of 24 hours. According to the findings, it was observed that hemp seed oils did not have
a sufficient effect to prevent Parkinson's Disease. Seed oils could not protect neurons at the desired level against
neuronal damage caused by 6-OHDA. As a result, hemp seed oils have not been found to have an effect on
preventing the neurodegenerative disease Parkinson's.

Keywords: hemp seed oil, parkinson, neurodegenerative disease, cytotoxicity

Giris

Parkinson hastaligi (PH), insanlar1 esas olarak yasamin sonraki yillarinda etkileyen
ilerleyici, ¢ok sistemli norodejeneratif bir hastaliktir. Degisen niifus demografisi ile birlikte
artan insidans ve prevalansi ile diinya capinda en yaygin ikinci nérodejeneratif hastaliktir
(Pringsheim vd. 2014). Parkinson hastaliginda dopaminerjik nigrostriatal noronlarin
dejenerasyonu, motor bozuklugun birincil noropatolojik korelasyonu olarak kabul
edilmektedir. Ancak glutamaterjik, kolinerjik, GABA-erjik, triptaminerjik, noradrenerjik ve
adrenerjik sinir hiicreleri iskeletlerinde goriilen benzer hasarlar da benzer semptomlara neden
olabilir (Braak vd. 2000). PH etiyolojisinin ¢ok faktorlii oldugu tahmin edilmektedir. Hastaligin
ilerlemesini duraksatacak veya durduracak mevcut bir tedavi yoktur. Dopaminerjik ilaglarla
hastaligin semptomatik tedavisi yapilmaktadir ve bu tedavi motor bozukluklar1 diizeltmeyi
amaglamaktadir (Jankovic ve Stacy, 2007).

En eski ¢ok yonlii bitkilerden biri olan kenevir (Cannabis sativa L.), Avrupa ve Cin'de
binlerce yildir gida, diyet yagi, lif ve ilag kaynagi olarak yetistirilmektedir. Kenevir yagi,
tohumun yaklagik %35'ini olusturan ana bilesenlerden biridir. Kolesterol ve tansiyonun
diisiiriilmesi, kardiyovaskiiler hastaliklarin ve kanserlerin 6nlenmesi gibi beslenme ve saglik
yararlar1 nedeniyle 6nemli bir iiriin olarak degerlendirilmektedir. Ayrica yag, ila¢ ve kozmetik
endiistrilerinde cilt kurulugunu azaltmak i¢in nemlendirici olarak da kullanilmaktadir (Sapino
vd., 2005, Matthaus vd. 2008).

Bu calisma pek ¢ok terapotik etkinlige sahip oldugu diistiniilen kenevir tohum yaglarinin,
in vitro kosullarda Parkinson Hastaligin1 6nlemede etkili olup olmadigini ortaya koyabilmek
adia gergeklestirilmistir. Bu amagla Parkinson hastaligimin in vitro modelini ortaya
koyabilmek adina 6-hidroksi dopamin (6-OHDA) maddesinden faydalanilmistir.

Materyal ve Yontem

Calismada yerli kenevir ¢esitleri olan Narli ve Vezir55 tohum yaglar1 kullanilmistir. Hiicre
kiiltiirtinde in vitro Parkinson modelini olusturabilmek i¢in ndroblastom hiicre hattindan (SH-
SY5Y) faydalanilmistir.

Hiicre kiiltiirinde noéronal kaynakli hiicre hatti olan ndroblastom hiicreleri (SH-SY5Y)
uygun kiiltiir kosullarinda yetistirilmistir. Hiicreler sivi azot tankindan ¢ikarilarak ¢oziilmiistiir.
37°C’de %S5 COz igeren inkiibatdr ortaminda hiicrelerin ¢gogalmasi icin; %10 FBS (fotal sigir
serumu), %1 L-glutamin, 100 [U/mL penisilin ve 10 mg/mL streptomisin igerigine sahip
DMEM/F12 besi ortamina ekimi gergeklestirilmistir. Flask icerisinde yeterli sayiya ulasan
hiicreler 96’11k well-plate’lere uygun ortam kosullar1 gézetilerek ekilmistir.

Hiicreler kuyucuklarin %80’ini kapladiginda, hiicreler iizerine 6énce 200 uM miktarinda
Parkinson Hastaligina neden olan ajan olan 6-hidroksi dopamin (6-OHDA\) ilave edilmistir. Bu
ilaveden 30 dk sonra kenevir tohum yaglar gesitli dozlarda kuyucuklara eklenmistir. 8 tekrarl
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gerceklestirilen ve negatif kontrolle desteklenen c¢aligmada, ilk yerli ve milli kenevir gesitleri
olan Narli ve Vezir55 kenevirleri tohum yaglar1 10 farkli dozda uygulanmstir. 24 saat sonunda
MTT sitotoksisite testi ile kenevir tohum yaglariin néron hiicrelerini dejenerasyona karsi ne
Olciide korudugu analiz edilmistir.

MTT testinin temelinde MTT (2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-
5-carboxanilide) adli suda ¢oziinebilir bir madde bulunmaktadir. Canli hiicreler bu maddeyi
isleyerek formazan kristallerine indirgerler. 24 saatlik uygulama siiresi sonunda ilave edilen
MTT soliisyonu ile hiicreler, 4 saat siireyle 37°C'de % 5 COz igeren ortamda, karanlikta inkiibe
edilmistir. inkiibasyon siiresi sonunda formazan kristallerinin ¢dziiciisii olarak her bir kuyucuga
100 pl dimetilsiilfoksit (DMSO) ¢oziiciisii ilave edilmistir. Ortaya ¢ikan turuncu renkli boya da
spektrofotometre cihazi yardimiyla 570 nm dalga boyunda 6l¢iilmiistiir.

Verilerin Degerlendirilmesi

Tim verilerin istatistiksel olarak analizi IBM SPSS 20.0 sofware programi yardimiyla
gergeklestirilmistir. One-Way ANOVA testine gore yapilacak analizde uygulamalar arasindaki
farkliliklar Tukey’in ¢oklu karsilastirma testi ile tespit edilmistir.

Bulgular ve Tartisma

Parkinson Hastaligini indiikleyen 6-OHDA maddesi uygulamasi sonrasinda, kenevir tohum
yaglarinin etkinliginin ortaya konuldugu MTT sitotoksisite testi grafikleri Sekil 1 ve Sekil 2°de
verilmistir. Edilen verilere gére 6-OHDA uygulamasinin ndron hiicrelerinde beklendigi gibi
oliime sebep oldugu, hiicre canliligini % 81 oranina diisiirdiigii goriilmektedir.
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Sekil 1. Narli Tohum Yaglarinin Uygulamasi Sonucunda Noéron Hiicrelerinin MTT
Sitotoksisite Testi Sonuglari

Figure 1. MTT Cytotoxicity Test Results of Neuron Cells After Application of Narli Seed
Oils
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Sekil 2. Vezir55 Tohum Yaglarinin Uygulamasi Sonucunda Noéron Hiicrelerinin MTT
Sitotoksisite Testi Sonuglari

Figure 2. MTT Cytotoxicity Test Results of Neuron Cells After Application of Vezir55 Seed
Oils

Narli ve VezirS5 tohum yagi uygulamalarinin néron hiicrelerini koruyarak hiicre canliligin
artirmas1 beklenirken, kenevir tohum yaglarmin hiicre canliligimi en fazla %84 seviyesine
yiikseltebildigi kaydedilmistir. Bu durum kenevir tohum yaglarinin 6-OHDA nin olusturdugu
norodejenerasyonu onarmada Yyetersiz kaldigin1 ortaya koymaktadir. Nitekim bagka
arastirmacilarin kenevir tohum yag: aktif maddesi kafeoiltiramid ile gergeklestirdigi bir
calismada da benzer sonuglara rastlanmistir (Maiolo vd. 2018).

Kenevir tohum yaginin diger noérodejeneratif hastaliklar tizerindeki etkilerine yonelik
caligmalar incelendiginde ise, kenevir tohum yaginin i¢erdigi PUFA’lar dolayisiyla Alzheimer
hastaliginda ortaya ¢ikan amiloid-beta plaklarini iyilestirme potansiyeli olabilecegi ifade
edilmistir. Bu dogrultuda kenevir tohum yaglarinin ve kiispesinin besin maddesi olarak
kullanildiginda, Drosophila melanogaster model organizmasinda ndron dejenerasyonunu
onledigi belirlenmistir (Lee vd., 2011).

Sonuc ve Oneriler

Sonug olarak; kenevir tohum yaglarinin Parkinson Hastaligin1 6nlemek icin yeterli bir etkiye
sahip olamadigi gozlenmistir. Tohum yaglari 6-OHDA’nin olusturdugu noéron harabiyeti
karsisinda noronlart istenen seviyede koruyamamistir. Kenevir tohum yaglarinin
norodejeneratif hastalik olan Parkinson’u 6nlemede etkisi bulunamamistir. Kenevir tohum yagi
icerigindeki aktif bilesiklerin de analiz edilmesiyle birlikte, kenevir tohum yaglarinin farkl in
vitro modellerde test edilmesi ve bu konuda daha fazla arastirmalarin yapilmasi onerilmektedir.
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KENEVIRIN TIBBi ZENGINLiGi; KANNABIGEROL VE

KANNABIKROMEN
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Ozet: Kenevir hem tohumlarmdan yag elde edilebilen bir endiistri bitkisi, hem sekonder metabolit profilinin genis
kapsami ve gesitliligi dolayisiyla tibbi ve aromatik bir bitki, hem de zengin ve dayanikli sap lifleri dolayisiyla bir
lif bitkisi olarak degerlendirilebilen ¢ok yonlii ve genis kullanim alanlarina sahip bir tarim {riiniidiir. Kenevir
(Cannabis sativa L.) iceriginde cesitli hastalik ve bozukluklarda bir¢ok terapétik etkiye sahip, benzersiz 500°den
fazla fitokimyasal icermektedir. En 6nemli ve iyi bilinen sekonder metabolitler olan kannabinoidler, kenevire 6zgii
terpenofenolik  bilesiklerdir. Delta-9-tetrahidrokanabinol (THC) ve kannabidiol (CBD) gibi baz
fitokannabinoidler, digerlerine kiyasla bilimsel ¢alismalara daha sik konu edilen ve popiler olan
kannabinoidlerdir. Ancak kenevirin igeriginde THC ve CBD’ye ilave olarak pek ¢ok farkli kannabinoid
bulunmaktadir. Kannabigerol (CBG) ve kannabikromen (CBC) de bu fitokannabinoidler arasindadir. Bu iKki
kannabinoidin de insan sagligi iizerine faydali etkileri olduguna dair bulgular mevcuttur. Kannabigerol (CBG),
fare ve siganlarda yapilan in vivo c¢aligmalarda, meme kanseri dokusu iizerinde antikanser etkinlik sergilemistir.
Ayni zamanda kannabigeroliin anti-inflamatuvar ozellikler sergiledigi tespit edilmistir. Kannabikromen (CBC) ise,
bagirsak dokusunda anti-inflamatuvar etkiler sergilemekle birlikte, bagirsak hareketliligini azaltmistir. Aym
zamanda yetiskin néron kok hiicrelerinde in vitro kosullarda yapilan c¢alismalarda pozitif etkiler sergiledigi
belirlenmistir. CBC, agr kesici etkinlik sergileyen bir ajandir. Ayn1 zamanda kanser hiicrelerinde pro-apoptotik
ve anti-proliferatif etkiler sergiledigi tespit edilmistir. Bunun yaninda kannabikromenin anti-fungal ve anti-
bakteriyel 6zellikler sergileyerek mikroorganizmalara karsi koruyucu bir bariyer olusturma potansiyeli de
bulunmaktadir.

Anahtar Kelimeler: Kenevir, kannabigerol, kannabikromen, ilag, tibbi

MEDICINAL WEALTH OF HEMP; CANNABIGEROL AND
CANNABICHROMENE

Abstract: Hemp is an industrial plant from which oil can be obtained, a medicinal and aromatic plant due to the
wide scope and diversity of its secondary metabolite profile, and a versatile and widely used agricultural product
that can be considered as a fiber plant due to its rich and durable stem fibers. Hemp (Cannabis sativa L.) contains
more than 500 unique phytochemicals that have many therapeutic effects in various diseases and disorders.
Cannabinoids, the most important and well-known secondary metabolites, are cannabis-specific terpenophenolic
compounds. Some phytocannabinoids, such as delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD), are
more popular and popular cannabinoids than others. However, hemp contains many different cannabinoids in
addition to THC and CBD. Cannabigerol (CBG) and cannabichromene (CBC) are also among these
phytocannabinoids. There is evidence that these two cannabinoids have beneficial effects on human health.
Cannabigerol (CBG) exhibited anticancer activity on breast cancer tissue in in vivo studies in mice and rats. It has
also been found that cannabigerol exhibits anti-inflammatory properties. Cannabichromene (CBC), on the other
hand, exhibited anti-inflammatory effects in intestinal tissue, but decreased intestinal motility. At the same time,
it has been determined that adult neuron stem cells exhibit positive effects in studies conducted in vitro. CBC is an
agent that exhibits analgesic activity. It has also been found to exhibit pro-apoptotic and anti-proliferative effects in
cancer cells. In addition, cannabicromene has the potential to form a protective barrier against microorganismsby
exhibiting anti-fungal and anti-bacterial properties.
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Kenevir hem tohumlarindan yag elde edilebilen bir endiistri bitkisi, hem sekonder
metabolit profilinin genis kapsamu ve gesitliligi dolayisiyla tibbi ve aromatik bir bitki, hem de
zengin ve dayanikli sap lifleri dolayisiyla bir lif bitkisi olarak degerlendirilebilen ¢ok yonlii ve
genis kullanim alanlarina sahip bir tarim iriiniidiir. Kenevir (Cannabis sativa L.) iceriginde
cesitli hastalik ve bozukluklarda bircok terapdtik etkiye sahip, benzersiz 500°den fazla
fitokimyasal icermektedir (Namdar vd., 2018). En 6nemli ve iyi bilinen sekonder metabolitler
olan kannabinoidler, kenevire 6zgii terpenofenolik bilesiklerdir (Andre vd., 2016).

Kannabinoidlerin insan sagligi tizerinde birgok faydali etkisi vardir. THC, C. sativa'daki
psikoaktif bilesik iken, CBD, CBG ve CBC psikoaktif olmayan bilesiklerdir. CBD'nin
antinosiseptif, anksiyolitik, antipsikotik, antiinflamatuar ve antioksidan etkileri vardir. CBG ve
CBC'nin de antibakteriyel etkileri oldugu iddia edilirken, THC istah1 uyarir, agriy1 ve
spastisiteyi azaltirken ayni zamanda bronkodilatér, noéroprotektif antioksidan ve anti-
inflamatuar ajan olarak iglev goriir.

Kannabigerol ve Kannabikromenin Biyosentezi

Bitkilerde, yiiksek CBG igerigine (> %0.3) sahip nadir kemotipler disinda diisiik
konsantrasyonlarda bulunurlar. C. sativa'da CBC yaklasik %0.3" olusturur, ancak bazi ¢esitler
onemli Olclide daha yiiksek degerler igerebilir. Kannabinoidlerin dnciillerinin iki biyosentetik
yolu vardir: 1) olivetolik asit (OLA) yol agan poliketid yolu ve 2) Geranil Pyrofosfat gelen
divarinik asit yolu (Sirikantaramas vd. 2007, Fellermeier vd. 1998).

Ana kannabinoidler, karboksilik asitler formunda biyosentezlenir ve daha sonra hasat edilen
bitkiler kurutularak ve 1sitilarak dekarboksile edilebilir. CBG (CBGA), THC(A), CBD(A) ve
CBC(A) gibi birincil kanabinoidlerin dogrudan o6ncisiidiir. Ayrica kannabigerovarin'den
(CBGV) biyosentezlenen propil yan zincirleri olan homolog bilesikler de vardir. Bunlar
arasinda kannabivarikrom (CBCV), kannabidivarin (CBDV) ve delta-9-tetrahidrokannabivarin
(THCV) yer almaktadir (Hillig ve Mahlberg, 2004).

Kannabigerol ve Kannabikromenin Biyolojik Aktiviteleri

Kannabinoidler CBG ve CBC, insan viicudundaki reseptorler igin farkli afinitelere
sahiptir. En 6nemli kannabinoid reseptorleri CB1 ve CB2'dir; insan viicudundaki ¢oklu
stirecleri diizenleyen insan endokannabinoid sisteminin bir parcasidirlar. Endokannabinoid
sistem, yukarida bahsedilen reseptorler ile birlikte norotransmitterler ve metabolize edici
enzimlerden olusur. CBI1 reseptorleri merkezi sinir sisteminde, 6zellikle bazal gangliyonlarda,
hipokampusta, kortekste ve serebellumda bulunurken, CB2 reseptorleri periferik bolgelerde
bulunur (Wong vd. 2010). Kannabinoidlerin bu reseptorlere baglanmasinin farkl etkilerivardir:
CB1 reseptoriine baglanmanin psikotropik bir etkisi vardir, CB2 reseptdriine baglanmanin ise
bir antiinflamatuar etki ile sonuglanacaktir. CB1 ve CB2'min yani sira TRP (gecici reseptor
potansiyeli) reseptorleri bilinmektedir (Lowin ve Straub, 2015).

Kapsamli melezlemenin sonucu olan CBC agisindan zengin Kenevir tiirleri vardir.
Rhododendron  anthopogonoides’de de CBC tespit edilmistir. Endokannabinoid
inaktivasyonunu inhibe ederek CB2 reseptorii ile etkilesebilir ve stimiile edebilir, ancak CB1
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reseptorleri lizerinde aktivitesi yoktur (De Petrocellis vd. 2011). Ayrica agri kesici ve
inflamasyonda rol oynayan TRPAL, TRPV1-4 ve TRPVS katyon kanallari ile etkilesime girer.
TRP1 reseptorleri ile baglandiginda, CBC beyinde bir antinosiseptif etkiyi uyarabilir. TRP1 ve
CB2'min ayrica bagirsak hareketliliginin kontroliinde yer aldigi bilinmektedir. CBC ayrica
TRPMB8 reseptorlerini de aktive eder (1zzo vd. 2012).

Kannabigerol ve Kannabikromenin Saghk Uzerine Etkileri

Kannabinoidlerin hemen hemen tim biyolojik o6zellikleri, insan viicudundaki
endokannabinoid reseptorleri ile etkilesimleri igerir. Endokannabinoid sistem agri hissi, hafiza,
istah, ruh hali, insiilin igerigi, inflamasyon, yag ve enerji metabolizmasi gibi fizyolojik
stireglerde diizenleyici bir rol oynar (De Petrocellis vd. 2011).

CBG ve CBC dahil olmak iizere tiim ana kannabinoidlerin, Staphylococcus aureus'un
coklu ilaca direngli (MDR) suslarina ve ayrica EMRSA-15 ve EMRSA-16'ya kars1 giicli
antimikrobiyal 6zellikler gosterdigi bulunmustur. Tiim kannabinoidler arasinda, CBD ve CBG,
bu iki MRSA susunun direnci iizerinde en biiyiikk etkiyi ortaya koymustur ve daha ileri
arastirmalar i¢in de kullanilmistir (Appendino vd. 2008).

Farelerde karsinom {iizerinde yiiksek dozlarda cok sitotoksik oldugu tespit edilmistir.
Ayrica meme kanserine karst oldukca etkili oldugu bulunmustur. Kemirgenlerin arastirma
hayvan modellerinde CBG'nin antidepresan etkileri oldugu gosterilmistir (Ligresti vd. 2006).

CBG'nin murin koliti {izerinde de antiinflamatuar etkileri oldugu tespit edilmistir ve
inflamatuar barsak hastaligindan etkilenen hastalarda da faydali olacagi varsayilmaktadir.
Inflamatuar yamtmn bir gdstergesi olan kolon kitle/kolon uzunlugu oranini azaltmis, koruyucu
ve tedavi edici etkileri olmus; Kilogram basina 30 mg CBG, kolon hasar1 oranini azaltmistir.
CBG'nin oksidatif stresi azaltarak bagirsak mukozasindaki olasi antioksidan etkileri de ortaya
koyulmustur (Andre vd. 2016).

Kannabigerol’iin Tibbi Etkileri

2016 yilinda yapilan bir aragtirmada CBG'nin erkek siganlarin besin alim1 ve beslenme
davranis1 iizerindeki etkileri arastirilmistir. Iki saat boyunca yiiriitiilen testler sonucunda,
CBG'nin 120-140 mg kg™ bm'lik bir dozda istah agic1 oldugu tespit edilmistir. Bu, istah1 ve
yiyecek alimini artirmak i¢in uygulanan dozun; ancak 70 kg'lik bir adam i¢in neredeyse 10 g
saf CBG alim1 anlamina geleceginden gergekgi olamayacak kadar yiiksektir. Terapotik bir istah
uyaric1 olarak CBG'nin degerlendirilmesi i¢in daha fazla aragtirmaya ihtiya¢ vardir (Brierley
vd. 2016).

2018 yilinda yaoilan bir baska arastirmada, psikoaktif olmayan CBD ve CBG
kannabinoidlerinin aldoz rediiktaz aktivitesi tizerindeki inhibitor etkileri incelenmistir. C. sativa
CBD- ve CBGtipi ekstrelerinin ve bunlarin CBDA- ve CBGA-zengin fraksiyonlarinin
istatistiksel olarak anlamli aldoz rediiktaz inhibisyonu gosterdigi tespit edilmistir. Aldoz
rediiktaz, hiicreler arasi sorbitol birikimine ve kanda artan glikoz seviyelerine neden olarak
diyabete yol acar. Bu c¢alisma, CBD ve CGB tipi kannabinoidlerin diyabeti ve bu hastalikla
ilgili komplikasyonlar1 6nlemeye veya tedavi etmeye yardimci olma yetenegini gostermektedir
(Smeriglio vd. 2018).
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Kannabikromen’in Tibbi Etkileri

CBC, antiinflamatuar, analjezik ve sedatif etkiler gosteren psikoaktif olmayan
kannabinoidlerden biridir. Kroton yaginin neden oldugu bagirsaktaki hipermobiliteyi azaltir.
THC ile kombinasyon halinde CBC, daha biiyiik bir antiinflamatuar etkiye sahiptir. Yetigkin
noral kok progenitor hiicreleri tizerinde potansiyel in vitro etkilere sahip oldugu belirlenmistir.
Ancak c¢esitli fizyolojik ve patolojik varyasyonlarin dogru sekilde degerlendirilebilmesi igin in
Vivo tibbi arastirmalarin yapilmasi gerekmektedir (DeLong vd. 2010, Shinjyo ve Di Marzo,
2013).

Daha once yapilan ¢alismalarda CBC’nin insan prostat karsinomu, insan meme

karsinomu, insan mide adenokarsinomu, insan kolorektal karsinomu ve si¢an bazofilik 16semi
gibi tiimor hiicre hatlarinda proapoptotik ve antiproliferatif etkilerinin oldugu belirlenmistir
(1zzo vd. 2009).
Buna ek olarak CBC uygulanan sicanlarda diisiikk seviyede de olsa bir analjezik aktivite
tamimlanmistir. CBC’nin ayrica antifungal ve antibakteriyel etkilere sahip oldugu goriilmiistiir.
CBG'nin etkilerine benzer sekilde Staphylococcus aureus suslarma karsi giiglii aktivite
gosterdigi tespit edilmistir (Turner vd. 1981).

Sonuc ve Oneriler

C. sativa, THC ve CBD'nin yan1 sira CBG ve CBC gibi insan sagligi iizerinde de faydali
etkileri olan farkli fitokanabinoidler de ihtiva etmektedir. Bu psikoaktif olmayan
kannabinoidler hakkinda ¢ok az sey bilinmektedir. CBG ve CBC'nin yararl saglik etkileri
tizerine arastirmalar ¢ogunlukla hayvanlar (si¢anlar ve fareler) {izerinde gergeklestirilmistir. Ve
tiim bu ¢alismalarin oldukga sinirli oldugu bilinmektedir. CBG ve CBC igin in vitro, in vivo ve
klinik caligsmalarin gelistirilmesine yiiksek seviyede ihtiya¢ duyulmaktadir.
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Determination of Essential Oil Specifications in the Leaves of Wild (Pistacia lentiscus L.) and
Cultivated (Pistacia lentiscus var. chia Duham.) Mastic Trees Grown in Cesme Peninsula

Ahmet Kececi

Tekirdag Namik Kemal University,Graduate School of Natural and Applied Sciences,Department of Field Crops 59030, Tekirdag/TURKEY

ABSTRACT

In the Cesme district of the city of Izmir, both cultivated mastic trees (Pistacia lentiscus var. chia) and wild mastic trees
(Pistacia lentiscus L.) can be found. In this study, it was aimed to determine the essential oil amount and essential oil
content of those plants using their leaves and to reveal potential usages by comparing the two against each other. The
amount of essential oil of the leaf samples were determined by using the distillation method and the contents of the
obtained oil were detected by using GC - MS (Gas Chromatography - Mass Spectrometre) devices. When the essential
oils of the leaves of the wild and cultivated mastic trees are compared, it is noteworthy that the essential oils of both
groups increased at different times. Cultivated mastic reaches its highest rate of essential oil in June, while wilds reach it
in September. When the leaf essential oil components of the cultivated and wilds are compared, it is seen that there are
crucial differences. The first three main components are completely different from each other and myrcene, germacren-
D, and g-caryophyillene occupy the first place in the cultivated mastic, while limonene, a-pinene and terpinen-4-ol are
dominant in the wilds. In conclusion, wild mastic trees located in Cesme region were found to be quite rich in terms of
their essential oil ratio and essential oil components. With this study, it is concluded that it is possible to create economic
value by obtaining mastic oil from wild mastic trees in Cesme region.

KEYWORDS:

Mastic, Essential Oil, Cesme, Pistacia lentiscus, Distillation
INTRODUCTION

With its scientific name Pistacia lentiscus L., mastic tree belongs to the Anacardiaceae family (the sumac
family). Spread throughout the Mediterranean coastlineas one of the important components of the maquis
community, mastic has adapted to different climatic and soil conditions. The mastic tree is an evergreen species
and generally tends to be bushy. Economic cultivation of the species, which is cultivated for its resin, is done
only with male individuals of the 'chia’ variety, while wild mastics that grow spontaneously in nature are not
economically utilized in our country. The most important distinguishing feature of chia variety is emitting a
sharp and aromatic ethereal oil odor when the leaflets are crushed, while the same is not true for leaflets of
wild genotypes. In the mastic tree, the leaves usually consist of 2-4 pairs of leaflets and are in paripinnate form.

Besides landscape, the mastic tree has a wide range of uses in sectors such as medicine, food and chemistry
with its fruits, leaves, wood and especially its resin. The price of gum oil obtained from culture clones exceeds
4000 Euros per liter. It has been reported that 0.8% essential oil can be obtained from the leaves of mastic tree
(Boztok ve Zeybek 2004). When studies on mastic essential oil are analyzed, it is seen that the main
components are a-pinene, f-myrcen, limonene, terpinen-4-ol, g-caryophyllene. Various studies have shown
that gum oil has biological properties such as being antimicrobial(Tassou ve ark.1995; Magiatis ve ark. 1999;
Koutsoudaki ve ark.2005), antileukemic(Loutrari ve ark.2006), chemopreventive, chemotherapeutic and
antiangiogenic(Loutrari H 2006). Although wild mastics are not used economically in our country, they have
a usage area in some countries as food and traditional herbal medicinal product. For example, fixed oil obtained
from fruits has been used in Algeria for its medicinal properties since the Mesolithic Age. (Abdeldjelil vd
2014). It is known that the commercial production of fixed oil obtained from fruits is also done in Corsica
Island.

In this study, it was aimed to determine the amount of essential oil and essential oil content in the leaves of

wild mastic trees found in nature and to reveal the possibilities of using it by comparing with the leaves of the
cultured clones.
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MATERIALS AND METHODS

The study was carried out with cultivated and wild mastic trees in Cesme District of [zmir. Samples of wild
mastic trees were taken from 16 Eyliil Neighborhood, Ayasaranda Site, plot 132, parcel 11. The coordinate
information of the parcel is E 38 20'17.3904, N 26 18'1.5876. The samples of cultivated mastics were taken
from Ilica Neighborhood, Cayir Site, plot 2024, parcel 20. The coordinate information of the parcel is E 38
18'1500, N 26 22'2100. Plants were randomly selected as 3 trees to represent the plot or garden where it is
located. Samples were taken in May, June, July, August and September of 2016, between the 15th and 20th
days of each month, around 10-12 am. Each month, 6 samples (3 cultivated - 3 wild) of fresh leaves, weighing
approximately 400-900 g, were taken and the drying process was carried out in the shade at room temperature.
Later, they were filled in nylon bags and labeled and kept in the refrigerator at +4°C. The samples consist of a
total of 30 specimens, 15 of which belong to cultivated mastic trees and 15 of wild mastic trees. Leaf samples
were taken from four directions of the trees to represent them.

The amount of essential oil in the leaf samples was determined as a percentage in g/cm3 using the Clevenger
device. The moisture content of the samples was measured by keeping them in drying oven at 100°C for 4
hours, and the obtained volatile oil ratio was calculated in terms of its ratio in dry matter. While the essential
oil quantity analysis was performed at the Aegean Agricultural Research Institute, the components of the oil
samples obtained in this analysis were determined in the Medicinal Plants Research Laboratory under the Bati
Akdeniz Agricultural Research Institute, using GC and GC-MS (Gas Chromatography - Mass Spectrometer)
device.

Essential oil ratios were found volumetrically with Clevenger device in the study. For this purpose,
approximately 50 g of dry leaves were placed in a 2000 ml glass flask and 300 ml of distilled water was added
on it. Then it was placed in the electric heater and the Clevenger apparatus was installed on it. After the
samples were boiled for 4 hours, the stoves were turned off and the system was allowed to cool for 1 hour and
the accumulated volatile oil was read from the device as cm?®. The determined value was determined in terms
of the percentage of essential oil in cm®/g by proportioning with the sample amount (Guenther; 1955, Anonim;
2011). The essential oil obtained in the quantity analysis was placed in Eppendorf tubes and kept in the
refrigerator until the component analysis was performed. After each analysis, Clevenger apparatuses were first
washed with acetone and then with water, afterwards prepared for the next analysis by waiting at least 6 hours.

The essential oil component analysis of the samples was carried out using gas chromatography (Agilent
7890A) - mass detector (Agilent 5975C) and a capillary column (HP Innowax Capillary; 60.0 m x 0.25 mm x
0.25 um). Samples were diluted 1:50 with acetone for analysis. While helium was used as carrier gas at a flow
rate of 1 ml/min in the analysis, samples were injected into the device as 1 pl at a split ratio of 50:1. The column
temperature program was adjusted to be 60°C (10 minutes), 20°C/minute from 60°C to 250°C and 250°C (8
minutes) while the injector temperature was kept at 250°C. With this temperature program, the analysis took
27.5 minutes in total. For the mass detector, scanning range (m/z) 35-450 atomic mass units and electron
bombardment ionization 70 eV were used. In the identification of essential oil components, the data of WILEY
and NIST and OIL ADAMS libraries were used.

The research results were evaluated by performing variance analysis with the repetitive randomized blocks
experimental design in terms of researched features. There are five levels of the month factor and two levels
of the form factor of the mastic tree (cultivated and wild) in the experiment. Repeated measurements (sampling
times) were made at the levels of the month factor and carried out in 3 repetitions. Least Significant Difference
Test (LSD) was used for comparing main effects and comparing subgroup averages when dual interactions are
important. The trials were analyzed in the Tarist Statistical Package Program. A 5% significance level was
preferred for the LSD test (A¢ikgoz vd., 1994).

RESULTS AND DISCUSSION
3.1 Essential Qil Ratio in the Leaves of Wild and Cultivated Mastic

The numerical data obtained in the study were statistically evaluated in the multiple t test and the findings
obtained were shown with tables and figures. As a result of the statistical analysis of variance (Table 4.1), a
significant difference was found between the time of samplings (P < 0.05) in terms of the amount of essential
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oil in the culture and wild mastic tree leaf samples by months. The difference between the cultivated and wild
forms of the mastic tree (P < 0.01) was also found to be significant.

Table 4.1 Variance Analysis Table

Variability Degrees of Sum of Squares | Mean Square Fb Fc
Source Freedom

Recurrence 2 0,002 0,001 3,039ns 3,550
Plant Form 1 0,016 0,016 46,223** 4,410
Sampling Time | 4 0,012 0,003 3,398* 2,930
Interaction 4 0,012 8,456** 2,930

Error 18 0,006

Sum 29 0,040

Cv:% 11,46 ns: statistically insignificant * indicates the statistical difference at p<0.05 significance level
** indicates statistical difference at both p<0.01 and p<0.05 significance level.

The essential oil ratios and the formed groups as results of the statistical analysis made depending on the
samples and times are given in Table 4.2. Hereunder, the essential oil ratios of the cultivated types were
generally higher than the wild ones and took place in the upper group. The essential oil ratios of wild types
were found to be the lowest at all times except September and took place in the lowest group.

When the Figure 4.1 is examined, there is no sudden decrease and increase in the data of the cultivated tree
samples. But in the wild ones, a certain regular increase was observed from May onwards and the ratio reached
the highest rate in September. If one more sampling had been performed in October, it could be predicted that
it would probably be closer to September or a little higher.

Table 4.2 Multiple t-test analysis table: essential oil ratio in leaves of wild and cultivated samples taken in different

periods,

Months Cultivated (%) Wild (%)
May 0,173b 0,117b

June 0,213a 0,113b

July 0,190ab 0,130b
August 0,173b 0,140b
September 0173b 0,193a
p<0,05 LSD: 0,032 * LSD: 0,032*

*: There is a statistically significant difference between the applications at the p<0.05 significance level.

When the figure is examined, the rate of essential oil in the leaves of the cultivated mastic tree is the highest
in June, almost twice the rate of essential oil in the leaves of the wild mastic tree. In September, the rate of
essential oil in the leaves of the wild mastic tree was higher than the cultivated, although there was no
significant difference with the cultivated mastic tree.

3.2 Essential Oil Components in Wild and Cultivated Mastic

34 components were found in the leaf essential oil of the cultivated mastic tree. When these components are
examined, it is seen that the main component is myrcene. In terms of 5-month average data, this component
has a 32.6% ratio and is followed by germacren D with 15.56% and p-caryophyllene with 11.39%. Although
[S-pinene is in the fourth place on average, it is quite striking that it is high in some samples only in May and
August, but not in others at all. It was thought that this component, which is characteristic of the resin rather
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than the essential oil, may be due to the dripping of resin on some of the leaves collected as samples. This
component, which is not available under normal conditions or is present in trace amounts, may suddenly rise
as a result of insect damage or some other stress factors. It does not seem possible to reach such high rates due
to probable contamination during analysis.

41 components were detected in leaf essential oil of wild mastic trees. Accordingly, the main ingredient is
limonene with a rate of 23.84%. It is followed by f-pinene and terpinen-4-ol. Although the components of wild
mastic have a more complex structure, the component differences between months are not as much as the
cultivated mastic. The comparison of the essential oil components in the cultivated and wild mastic tree leaves
by months is given in Table 4.6 including the first 20 components.

When the leaf essential oil components of the cultivated and wilds are compared, it is seen that there is a
significant difference. The first three main components are completely different from each other and myrcene,
germacren-D, and S-caryophyillene occupy the first place in the cultivated mastic, while limonene, a-pinene
and terpinen-4-ol are dominant in the wild. Zrira et al. (2003) defined 45 components in the essential oil
obtained from the leaves and branches of the mastic tree and determined the major components as a-pinene,
p-myrcen, limonene, terpinen-4-ol, bornyl acetate and caryophyllene oxide. In the study of Amhamdi et
al.(2009), 40 types of essential oils were identified in the leaf and among these, myrcen, limonene, f-gurjunen,
germacrene, B-pinene, muurolene, a-humulene, epi-bicyclosesquifellandrene and a-pinene were determined
as major components.

In a similar study of Samir Ait Said et al(2011), they identified caryophyllene, 5-cadene, a-pinene, -
caryophyllene, J-cadene, caryophyllene oxide, 6-cadene, kubebol, and S-bisabolene as major components in
the leaf.

Table 4.6 Comparison of essential oil components in cultivated and wild mastic tree leaves by month (top 20
ingredients)

Component May June July August September Average
1 Myrcene 1138 | 6,13 | 4727 | 886 | 31,19 | 185 | 21,78 | 1,19 | 51,39 | 3,23 | 32,60 | 4,25
2 Limonene 057 | 1986 | 083 | 21,62 | 1,18 | 2724 | 084 | 2355 | 102 | 2692 | 0,89 | 23,84
3 germacre”e 854 | 553 | 1481 |545 | 1968 | 411 | 1822 | 662 | 1656 | 591 | 1556 | 553
4 b- 1231 | 845 | 1133 | 725 | 11,93 |559 | 1261 |559 |[875 | 480 | 11,39 | 634
Caryophyllene
5 a-Pinene 081 | 1250 | 135 | 1031 | 095 | 12,79 | 158 | 978 | 117 | 1098 | 117 | 1127
6 Terpinen-4ol | 000 | 586 | 000 | 762 |051 |898 |042 | 1071 | 000 |970 | 019 | 857
7 Sabinene 000 |399 |000 |563 |000 |817 |000 |571 |000 |82 |000 | 634
8 b-Pinene 1765 | 361 | 000 | 259 | 000 | 309 | 1037 | 214 | 000 | 274 | 560 | 2,83
9 d-Cadinene 713 | 345 | 450 | 350 | 503 | 229 |58 |324 |310 |199 |511 | 2,89
10| a-Terpineol 234 | 393 | 132 |320 |319 |34L |300 | 459 | 125 | 407 | 222 | 384
11 | aHumulene | 340 | 1,78 | 312 | 190 |36L | 079 | 391 | 165 | 270 | 122 | 335 | 147
12 | a-Cadinol 516 | 2,77 | 223 | 2,65 | 351 | 195 | 325 | 281 | 247 | 244 | 332 | 252
13| p-Cymene 000 | 185 |000 |369 |000 |29 |000 |312 |000 |295 |000 | 291
14 | g-Terpinene | 000 | 2,39 | 0,00 | 1,88 | 000 | 300 | 000 | 366 | 000 | 237 | 000 | 2,66
15 | Tau-Cadinol | 364 | 112 | 187 | 159 | 280 | 1,31 | 246 | 122 | 193 | 089 | 254 | 1,23
16 | Tau-Muurolol | 3,76 | 144 | 151 | 169 | 239 | 1,25 | 240 | 156 | 1,70 | 125 | 2,35 | 1,44
17 |2 025 | 221 |069 |169 |068 |216 |062 |241 |084 |30L |062 | 230
Phellandrene
18 | a-Muurolol 359 | 098 | 153 | 111 | 169 | 061 | 207 | 078 | 136 | 000 | 205 | 0,70
19 | l-epi-Cubenol | 253 | 084 | 123 | 086 | 172 | 073 | 138 | 053 | 071 | 046 | 151 | 068
20 | a-Muurolene | 1,65 | 046 | 112 | 040 | 143 | 029 | 154 | 039 | 105 | 045 | 1,36 | 0,40
Total 84,70 | 89,17 | 94,71 | 93,49 | 91,50 | 92,52 | 92,26 | 91,26 | 96,01 | 93,61 | 91,84 | 92,01

C*: Cultivated W**: Wild

In the essential oil analyses performed by Fitlamak (2014) on wild and grafted mastic tree leaves, myrcene
(48.08 and 30.96), cadina-1 (16.79 and 20.43%) and aromadendrene (6.57% and 16,53) were determined as
main components. His results are quite different from this study. However, wild and grafted ones were found
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to be very close to each other. When evaluated with this study, it is seen that the main component of essential
oil in cultivated mastic leaves is myrecene. On the other hand, in a study conducted by Bampauli et al. (2014),
quite different essential oil compositions were found in the analysis of fresh and dry leaves, so there is more
to discover in the subject.

CONCLUSIONS

In the scope of the study, the rate and content of essential oil in the leaves of wild and cultivated mastic trees
in Cesme region were determined. While the cultivated mastic has the highest essential oil ratio (0.21%) in
June, the highest essential oil ratio (0.19%) in the wild mastic was reached in September. Accordingly, if the
leaves of wild plants are to be used in essential oil production, autumn months may be preferred for harvest.
When the data obtained in the study were evaluated, it was determined that the components in the leaf essential
oils of the cultivated and wild mastic tree differed significantly. The first three main components are
completely different from each other. Myrcene, germacren-D, and b-caryophyillene occupy the first place in
the cultivated mastic, while limonene, a-pinene and terpinen-4-ol are dominant in wild mastic.

Wild mastic trees are naturally distributed in almost all Aegean and Mediterranean coasts and are abundant
in nature. It is possible to bring these widely available plants to the economy. Besides, wild mastic, a typical
maquis element, is extremely resistant to fires and pruning, as it uses the swollen root and stem parts under the
ground as a storage. Even if the plants are pruned completely every few years, they can be used for many years
without being damaged. As in many aromatic plants, it can be predicted that the amount of essential oil will
increase in the products obtained from pruned trees due to the increase in the formation of essential oil in plants
under stress for different reasons. On the other hand, as their resins have a bitter taste, there are questions as to
whether the oil obtained from wild mastics can be equivalent to cultivated ones in terms of taste and aroma
and its consumption as food. Also, a standard or homogeneous production is not expected from wild mastic
trees as they are allogam and show wide variation in the nature.

As a result, it has been revealed in this study that 1 L of mastic oil can be obtained from approximately 500
kg of dry leaves by using the leaves of cultivated and wild mastic trees. Therefore, mastic oil obtained from
wild mastic trees has commercial value as a natural product and it can be said that it will contribute to the
economy if it is produced.
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ORGANIK, MINERAL VE BIYOLOJIK GUBRE VE
KOMBINASYONLARININ FESLEGEN (Ocimum Basilicum L.)
GELISME, VERIM VE YAG ICERIGINE ETKIiSi

Aziza NOORY?!, Ramazan CAKMAKCI'*

YCanakkale Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Bolimii, Canakkale
*Sorumlu yazar:rcakmakci@comu.edu.tr

Ozet: Bu arastirma, mineral giibre NPK (100 kg ha™t N, 100 kg ha™* P ve 50 kg ha ha'K), P giibresi (100 kg ha*
P), ciftlik giibresi (OG: 3 t ha'l), azot fikseri, fosfat ¢oziicii ve ACC deaminaze ve indol asetik asit iiretici
bakterilerden olusturulan siv1 tastyict easli biyolojik giibre formiilasyonu (BG1: Pseudomonas fluorescens RC84
+ Pseudomonas putida RC90 + Bacillus subtilis RC631), NPK + BGl1, P+BG1, OG+BGI1 uygulamalarinin
Canakkale tarla kosullarinda Ispir ve Yusufeli feslegen populasyonlarinin gelisme, verim ve yag icerigi test
edilmistir. Deneme, sekiz uygulama ve ti¢ tekerriirlii tamamen tesadiif bloklar1 deseninde diizenlenmistir. Ciftlik
ve inorganik giibre tarla hazirligi doneminde serpme olarak uygulanmis, biyolojik giibre asilamasi ise dikim
oncesinde fidelerin 60 dakika siireyle bakteri formiilasyonuna daldirilmasi seklinde uygulanmistir. iki farkl
genotip ortalamasma gore feslegene OG, BG, NPK+BG, P+BG ve OG+BG uygulamanin kontrole kiyasla
sirastyla, bitki yiiksekliginde %22.2, 23.1, 27.4, 24.4 ve 24.8; yan dal sayisinda % 11.2, 19.0, 31.4, 22.8 ve 17.4;
kuru herba veriminde %8.8, 15.1, 17.5, 13.6 ve 15.2; kuru yaprak veriminde %10.2, 17.3, 25.5, 19.4 ve 21.4; ugucu
yag oraninda ise %19.6, 22.4, 19.6, 21.5 ve 19.6 oraninda artis sagladig1 belirlenmistir. Ancak NPK ve P giibresi
uygulamalari, sirastyla bitki yiiksekligini %28,9 ve 17,4, yan dal sayisint %26.7 ve 6.2, kuru herba agirligimi %13.9
ve 4.2, kuru yaprak verimini % 21.4 and 4.1 ve ugucu yag oranini ise %19.6 ve %8.8 oraninda artirmistir.

Anahtar Kelimeler: Biyolojik giibre, Ciftlik giibresi, Herba ve yaprak verimi, Ugucu yag orani,

THE EFFECT OF ORGANIC, MINERAL AND BIOLOGICAL
FERTILIZERS AND COMBINATIONS ON THE GROWTH, YIELD
AND OIL CONTENT OF SWEET BASIL (Ocimum basilicum L.)

Abstract: The study assessed possible effects of NPK (100 kg ha* N and 100 kg ha* P and 50 kg ha* K), P
fertilizer (100 kg ha* P), farmyard manure (FM: cattle manures 3 t ha't), triple strains combinations of N2-fixing,
P-solubilizing, and ACC-deaminase and IAA-producing bacteria-based formulations a liquid-based biofertilizer
(BF: Pseudomonas fluorescens RC84 + Pseudomonas putida RC90 + Bacillus subtilis RC631), NPK + BF, P+BF,
and FM+BF on the growth, yield, and oil content in Ispir, Yusufeli sweet basil populations in field conditions of
Canakkale. The experiment was arranged as a completely randomized block design with eight treatments and three
replicates. Manure and Fertiliser applied at the time of land preparation by broadcasting prior to planting, and
biofertilizers inoculation involved dipping the root system of the seedling into a suspension of bacteria formulations
for 60 min, prior to planting. On average of both genotype treatments of basil with FM, BF, NPK+BF, P+BF, and
FM+BF gave increases over control respectively of by 22.2, 23.1, 27.4, 24.4, and 24.8 % in plant height, by 11.2,
19.0, 31.4, 22.8, and 17.4 % in branch number per plant, by 8.8, 15.1, 17.5, 13.6, and 15.2% dried

herb yield per plants, by 10.2, 17.3, 25.5, 19.4, and 21.4 % in dried leave yield per plants and by 19.6, 22.4, 19.6,
21.5, and 19.6 % in essential oil ratio. NPK and P applications, however, increased the height of plants up to 28.9
and 17.4%, branch number per plant by 26.7 and 6.2 %, dried herb yield by 13.9 and 4.2 %, yield of dry leaves by
21.4 and 4.1 % and essential oil ratio by 19.6 and 8.8%, respectively.
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Introduction

Sweet basil (Ocimum basilicum L.), a member of the Lamiaceae family, is one of the
important annual, economically important aromatic plants that is widely used as food, spice,
fresh vegetable, and in the fields of perfumery, medicine, and medicine. Sweet basil is often
referred to as ‘the king of herbs’ and is used in cooking and medicinal applications, as well as
an ornamental plant (Dou et al., 2018). Sweet basil leaves, flowers, and seeds are used in herbal
medicine, perfumery, and for culinary purposes, food, spice, aromatic, sacred, fragrances,
cuisine, beverages, fresh vegetable, antimicrobial and insecticides, and it is cultivated as a
popular ornamental plant (Telci et al., 2006; Vlase et al., 2014; Yaldiz et al., 2015; Kalisz et al.,
2016; Cakmak¢1 and Milton, 2019). On the other hand, since flowering basil herb contains
much-appreciated fragrance components used in cosmetics such as linalool, geraniol,
citronellol, and limonene (Sharmeen et al., 2021), the cosmetic industry uses basil oil in
shampoos, soaps, lotions, and perfumes.

Basil is often used as a flavoring and commercial spice for foods, confectionery, and
beverages because of its distinctive taste and aroma. Basil is widely used as a flavoring in soups,
soft drinks, liquor, tea, honey, desserts, pizza, pesto and spaghetti sauce, catsups, eggs, cheese
dishes, pickles, ragouts, sauces, sausages, bakery products, tomato juice and pastes, ice cream,
vinegar, salads and salad dressings, condiment products, confectionery, and meat products, as
well as perfumery, oral and dental health products.

Biological fertilizers are an important component of nutrient management as an
environmentally and human-friendly, cost-effective, and renewable resource management
strategy. In our country, bacteria promoting plant growth in medicinal plants, especially basil,
have not been isolated, and appropriate biological fertilizers have not been developed for these
plants. However, promoting plant growth by developing and using effective bacterial strains
and biological fertilizer formulations in directly consumed medicinal aromatic plants is an
important research area of great importance in terms of the natural environment and consumer
health. Although these studies are important in terms of plant nutrition, environment, soil, and
human health, biological fertilizer research is still in its infancy and its inoculations are very
insufficient. Therefore, this study was conducted in order to investigate the effect of the single
and combined application of inorganic NPK and P fertilization, farmyard manure, and a
biofertilizer developed from local bacteria isolated from the natural conditions of our country,
on the growth, and yield, oil ratio and yield of different basil genotypes.

Material and Methods

The objective of this study was to evaluate possible effects of NPK (100 kg ha® N and
100 kg ha® P and 50 kg ha! K), P fertilizer (100 kg ha* P), farmyard manure (FM: cattle

19



. 5.ULUSLARARASI . [
TIBBI VE AROMATIK BITKILER KONGRESI ?’ |

( TIBBi AROMATIK 2022 ) bl L
29 Eyliil - 02 Ekim 2022 Rize ErITeRsTian]

manures 3 t ha't), triple strains combinations of N-fixing, P-solubilizing, and ACC-deaminase
and IAA-producing bacteria-based formulations a liquid-based biofertilizer (BF: Pseudomonas
fluorescens RC84 + Pseudomonas putida RC90 + Bacillus subtilis RC631), NPK + BF, P+BF,
and FM+BF on the growth, yield, and oil content in Ispir, Yusufeli sweet basil populations in
field conditions of Canakkale. The experiment also included a control treatment without
inoculation and fertilizer and/or farmyard manure application. The experiment was arranged as
a completely randomized block design with eight treatments and three replicates. Manure and
fertilizer were applied at the time of land preparation by broadcasting prior to planting, and
biofertilizers inoculation involved dipping the root system of the seedling into a suspension of
bacteria formulations for 60 min, prior to planting.

First, frozen bacterial culture was cultivated on a nutrient agar-containing medium and
incubated for 24 hours at 27°C for the triple bacteria formulation. For the preparation of the
Microorganism-based biofertilizer candidate bioformulation, the bacterial culture was grown in
flasks containing Nutrient Agar (NA) on a rotary shaker at 27°C for 24 hours. For liquid-based
bio-formulation equal volumes (108 CFU ml-1 of each inoculant) of each culture were mixed
and then used. Subsequently, 24-h cultures were developed in a horizontal shaker incubator,
inoculated into NB containing liquid culture medium previously prepared by the fermenter, and
sterilized by autoclaving for 20 min at 120°C (Cakmakgi et al., 2013). Bacteria were grown by
providing optimum pH, oxygen, and temperature for 24 hours and then inoculated at a ratio of
1:10 to the liquid carrier mixture, which was completely sterilized by steam. The bacteria-
inoculated organic liquid carrier was incubated in the bioreactor under optimum growth
conditions. When the number of viable bacteria per milliliter exceeds 1 x 108 cells (CFU) at
the end of 48 hours, the product was packaged under sterile conditions and stored in a cold room
at 5 °C until use (Cakmakgi et al., 2013). Uniform-height young seedlings were inoculatedprior
to planting by dipping in a suspension of each of the bacteria-based biofertilizer formulations
of the root system of the seedling for 60 minutes and then planted (Cakmakgi et al., 2012). The
inoculated seedlings were planted without waiting and uniform water was applied to all
inoculated and uninoculated seedlings after planting. The remainder of the suspension was
uniformly delivered to the root zone by drip irrigation, while control plants were given 5 ml of
diluted liquid carrier free of bacteria.

In the experiment, which was carried out according to randomized factorial design, on
20 May 2020, Planting was done with hand in to 30 cm intra-row spacing with 40 cm between
rows in 2 x 4 m plots on 20th May 2020. All the phosphorus and potassium fertilizer and half
of the nitrogen fertilizer were applied during planting, and the remaining half of the nitrogen
fertilizer was applied before the first hoeing. Hoeing was done by hand and repeated as required.

The first harvest of whole plants was done on 10 July at the beginning of the flowering
stage. Data on different growth parameters of sweet basil, namely, height and branch number
of the plant, diameter of plant, length and width of leaf, fresh and dry herb yield per plant and
per hectare, dry leave yield per plant and per hectare, essential oil ratio and oil yield were
recorded at harvest time. Plants at the flowering stage were collected by cutting the
aboveground part of the stem from a height of 10 cm and dried at 35°C, the essential oil content
was extracted from air-dry material by distillation. The data for basil genotypes were subjected
to analysis of variance using STATISTICA 12 and the means were separated according to
Duncan’s multiple range test.
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Result and Discussion

As all selected treatments had promising positive effects on the growth and yield
parameters of Ispir and Yusufeli sweet basil genotypes under field conditions. Except for
phosphorus alone, all treatments tested as the average of the two genotypes significantly
increased branch number, fresh and dry herb yield per plant and per hectare, dry leaf yield per
plant and per hectare, leaf ratio, essential oil ratio, and yield of sweet basil compared to control.
As an average of two genotype, all treatments tested increased the plant height of sweet basil
significantly compared to the control; the maximum branch number, plant diameter, fresh and
dry herbage yield per plant and per hectare, dry leaf yield per plant and per hectare, and essential
oil yield in basil were mineral NPK fertilizer plus biofertilizer, followed by mineral NPK
fertilizer, farmyard manure plus biofertilizer, and P fertilizer plus biofertilizer application.
However, differences in terms of growth and yield parameters, except leaf length and width,
were not significant between the NPK application and NPK plus biofertilizer application.

As an average of the two genotypes, biofertilizer and P plus biofertilizer were superior
to farmyard manure in terms of essential oil yield, and fresh and dry herb yield per plant and
per hectare, but these treatments further increased yield over control (Table 1, 2) although still
behind the NPK fertilization. Of the treatments, mineral NPK fertilizer plus biofertilizer
inoculation produced the highest dried leaf yield per plant and hectare while P fertilizer and
farmyard manure application alone gave the lowest leaf yield. Inorganic fertilizers, farmyard
manure, biofertilizers, and their binary combinations significantly affected the growth
parameters studied in basil compared to the control, depending on the genotypes, the inorganic
and organic fertilizers combined with the biological fertilizer, and the growth parameters
assessed.

On average of eight treatments, under Canakkale conditions by conducting field
experiment, Ispir genotype caused the maximum enhancement in branch number, and plant
diameter in basil, while the Yusufeli genotype was the most effective in terms of dry and fresh
herb yield, dry leaf yield, and essential oil content and yield (Table 2). In previous research,
despite the stimulating effects of some A. brasilense strains (Mangmang et al., 2016) and the
combination of Azotobacter, Azospirillum, and Bacillus (Roshanpour et al., 2014) on basil
growth, fresh and dry yield, and essential oil yield, plant response to applications in terms of
biomass production varies depending on plant species and genotype (Kolega et al., 2020).
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Cizelgel. Tarla kosullarinda, mineral giibre, ¢iftlik giibresi, biyogiibre ve kombinasyonlarinin
iki feslegen popiilasyonunun gelisme parametreleri tizerine etkisi

Table 1. Effect of mineral fertilizer, farmyard manure, biofertilizer and their combinations on
growth parameters of two population of sweet basil in the field experiment

Popula-  Treat- Plant Branch Leaf Leaf Plant Fresh herb yield
tions ments* height number  length width diameter (g plant®) (tha?)
(cm)**  (plant})  (mm) (mm) (cm)

Ispir Control 47.6de 2l4a-e 544¢f 3.04 cd 8.02 f 518¢g 246 f
NPK 58.0a-c 25.6ab 6.34b-d 3.74c 12.64 a 606 ab 28.9ab
P 55.1a-c 2l4ae 552d-f 3.38d 8.08 ef 519¢ 24.7f
FMG 56.8a-c 224a-d 536f 3.05d 8.84 d-f 527 fg 25.2 ef
BF 56.4a-c 24.0ac 6.30b-d 3.61cd 11.22a-c 594 ab 27.6 a-d
NPK+BF 59.0 ab 26.2 ab 7.62a 551 a 12.67 a 611 ab 28.7 ab
P+BF 57.3a-c 23.3ac 6.24c-e 3.75¢ 11.79 ab 602 ab 27.6 a-d
FM+BF 56.3a-c 25.1a 7.04b 5.04b 11.20a-c 599 ab 27.9 a-c

Average 55.8 a 23.7a 6.23a 3.89a 10.35a 572 b 269b

Yusufeli  Control 43.6¢€ 17.1e 535 f 3.10d 8.13f 5199 248 f
NPK 60.9 a 23.1a-d 6.18c-f 3.75¢ 10.89a-d 622a 29.5a
P 52.0 cd 195c-e 535f 3.37d 8.66 ef 539 e-g 27.0 b-e
FM 54.6a-c 20.4b-e 5.64c-f 3.25cd 9.37 c-f 557 d-f 28.2 a-C
BF 559a-c 21.8a-e 5.78c-f 3.33 cd 9.62 c-f 575 a-e 29.0 ab
NPK+BF 57.3a-c 244ac 7.99a 5.18a 11.94 ab 624 a 29.4 a
P+BF 56.2a-c 21.8a-e 5.68c-f 3.19cd 9.18 c-f 577 a-d 29.3 a
FM+BF 575a-c 22.0lad 7.1b 4.64b 10.32b-e 608 ab 29.4 a

Average 54.6 a 21.3b 6.13a 3.72a 9.75b 576 a 28.3a

Control 456 ¢C 19.2¢ 5.40d 3.07¢c 8.08d 518 d 24.7d
NPK 58.8 a 24.4 a 6.26 c 3.75bc 11.77 a 615a 29.1a
P 53.4b 20.4 be 543 cd 337¢c 8.37d 529 cd 259 cd

Average FM 55.7ab  214ac 550cd 3.15¢c 9.11 be 542 ¢ 26.7c¢
BF 55.6 ab 22.9ab 6.04 ab 347c 9.52 bc 585 b 28.3b
NPK+BF 58.1a 25.3a 78la 535a 12.31a 618 a 29.3a
P+BF 56.7 ab 22.6ab 5.96 ab 347¢c 10.48 ab 590 ab 28.4 ab
FM+BF 56.9 ab 23.6a 7.05b 4.84b 10.76 ab 602 ab 28.4 ab

55.2 22.4 6.18 3.81 10.05 604 27.6

*Control: without bacteria inoculation or mineral fertilizers; NPK (100 kg ha* N in the form urea form and 100
kg ha! P in the form of triple superphosphate) and P fertilizer (100 kg ha* in the form of triple superphosphate);
FM: farmyard manure (cattle manures 3 t ha'), BF: liquid-based biofertilizer (BF: Pseudomonas fluorescens RC84
+ Pseudomonas putida RC90 + Bacillus subtilis RC631), NPK+BF (NPK+ biofertilizer), P+BF (P + biofertilizer),
FM+BF (farmyard manure+ biofertilizer); **Different letters within the same column indicate significant
differences according to Duncan's Multiple Range Test (P<0.01)

On an average of two populations, applications of basil with farmyard manure (FM),
biofertilizer (BF), NPK+BF, P+BF, and FM+BF increased plant height by 22.1, 21.9, 27.4,
24.3, and 24.8 % as compared to the control; branch number per plant by 11.4, 19.3, 31.8, 17.8,
and 22.9 %; length of leaf by 1.9, 11.8, 44.6, 10.3, and 30.6%; width of leaf by 2.6, 13.0, 74.3,
13.0 and 57.7%; diameter of plant by 12.7, 17.8, 52.4, 29.7, and 33.2%; fresh herba yield per
plants by 4.6, 12.9, 19.3, 13.9, and 16.2%; dry herba yield per plants by 8.8, 15.1, 17.5, 13.6,
and 15.2 %; dried leave yield per plants by 9.6, 18.1, 24.7, 17.9, and 19.5 %, and essential oil
ratio by 19.2, 23.1, 21.1, 21.1, and 19.2%, and essential oil yield by 35.6, 48.9, 55.6, 49.5, and
49.6%, respectively. NPK and P applications, however, increased the height of plant up to 28.9
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and 17.1%, branch number per plant by 27.1 and 6.2 %, length of leaf by 15.9 and 0.5%, width
of leaf by 22.1 and 9.8%, diameter of plant by 45.6 and 3.6%, fresh herb yield of plants by 18.7
and 2.1 %, dry herb yield of plants by 13.8 and 4.2 %, dried leave yield of plants by 21.6 and
3.9 %, and essential oil ratio by 17.3 and 9.6%, essential oil yield by 49.6 and 14.1%,
respectively (Table 1, 2).

Cizelge 2. Mineral giibre, ciftlik giibresi, biyogiibre ve bunlarin kombinasyonlarmin iki
feslegen popiilasyonunun herba, yaprak ve yag verimi iizerine etkisi

Table 2. Effect of mineral fertilizer, farmyard manure, biofertilizer and their combinations on
herb, leaf, and oil yield of two populations of sweet basil

Popula-  Treat- Dried herb yield** Dried leave yield Leaf Essential oil  Oil yield
tions ments* (g plant?) (tha?) (gplant?) (tha?) ratio (%)  ratio (%) (L ha®)
Ispir Control  94.7e 4.38¢ 5le 241e 53.1c-e 0.53e 13.3¢g
NPK 107.4ab  4.97 ab 60 a-c 2.84a-c b55.1la-e 0.58 a-e 18.1 b-e
P 97.1e 444¢e 5le 241e 52.1e 0.56 de 14.2 fg
FM 101.2c-e 459c-e 53de 251de 52.6de 0.59 a-e 16.4 d-g
BF 107.5a-d 4.83a-d 58a-d 2.78a-d 554ae 0.62ad 19.1 a-c
NPK+BF 110.7ab 5.02ab 63 a 3.02a 57.9a 0.61 a-d 20.0 a-c
P+BF 106.4a-d 4.82a-d 59a-d 2.79a-d 556ad 0.63ad 19.5a-c
FM+BF 107.8a-e 4.70a-e 60a-c 2.70b-d 554a-e 0.62a-e 18.7 b-e
Average 104.1b 472b 57b 2.68b 54.7b 0.59b 17.4b
Yusufeli  Control 95.7e 442¢e 5le 240e 52.2¢e 0.51e 1369
NPK 109.4ab 5.06ab 63 a 3.02a 57.6a 0.66 a 22.3a
P 101.2b-e 4.68b-e 55c-e 2.61c-e 53.7b-e 0.57de 16.5d-g
FM 106.0a-c 4.90a-c 59a-c 2.8la-c b55.1a-e 0.65 ab 20.2 a-c
BF 111.8a 5.02 ab 61 ab 293ab 56.2ac 0.65ab 21.1 abc
NPK+BF 113.1a 5.08 a 64 a 3.05a 579a 0.63 a-d 220a
P+BF 1099ab 5.08a 62 ab 295ab 559a-d 0.63a-d 21.3ab
FM+BF 1115a 5.06 ab 63 a 3.00a 57.1ab 0.65 ab 21.7a
Average 107.3a 491 a 60 a 2.84 a 55.7 a 0.62 a 19.8 a
Control 95.2¢ 4.39¢c 51d 241d 52.6¢e 0.52b 135¢c
NPK 108.4 a 5.01a 62 ab 294ab 56.1b 0.61a 20.2a
P 99.2 bc 4.50 bc 53 cd 251cd 53.6de 0.57b 154c¢c
Average FM 1036 b 4,66 b 56 ¢ 2.65¢ 54.4 cd 0.62 a 18.3b
BF 109.6 a 4.86 a 60 b 2.85hb 56.2 b 0.64 a 20.1a
NPK+BF 111.9a 5.05a 64 a 3.04a 58.0a 0.63a 210a
P+BF 108.1a 4.88 a 61b 2.87hb 55.9 bc 0.63a 20.2a
FM+BF  109.7 a 490a 62 ab 2.85b 56.4 ab 0.62 a 20.2a
Average 105.7 4,78 59 2.76 55.4 0.61 18.6

*Treatments are explained in Table 1; **Different letters within the same column indicate significant differences
according to Duncan's Multiple Range Test (P<0.01)

On the average of two genotypes, inorganic fertilizers, farmyard manure, biofertilizers,
and their binary combinations significantly stimulated overall plant growth, yield parameters
including plant height, trunk diameter and branch number per plant, fresh and dry herb yield,
and dried leaf yield per plants and per hectare, essential oil ratio and oil yield. These results
were validated by the work of Cakmake¢1 and Milton (2019) who also showed a substantial
elevation in root weight, propagation of lateral and incidental roots, and affect nutrient uptake,
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as well as fresh and dry grass and root weight, chlorophyll content, number of lateral roots and
branches, and trunk diameter in lemon basil (Ocimum x citriodorum Vis) following PGPR
inoculations. In previous similar studies, inoculations of Pseudomonades sp., Bacillus lentus,
and Azospirillum brasilense have showed improvement in growth, chlorophyll content and
essential oil content, weight of root and stem, and total biomass in Ocimum basilicum (Heidari
et al., 2011), inoculations with G. fasciculatum, P. fluorescens, and B. megaterium increased
the growth (Hemavathi et al., 2006), and inoculations of P. putida and A. Chroococcum
increased the dry weight of root and stem, N, P, K, and essential oil content (Ordookhani et al.,
2011) of Ocimum basilicum. In basil, the highest growth and yield parameters, as the average
of two populations, were obtained in NPK plus biofertilizer and NPK plots. In studiesconducted
with basil, it has been reported that nitrogen fertilizers affect the growth and essentialoil yield
(Alhasan et al., 2020), moderate nitrogen is required to maximize basil oil yield (Zheljazkov et
al, 2008), and nitrogen and potassium promoted oil yield (Zheljazkov et al. 2008).

Conclusion

Positive effects of this selected biofertilizer formulation, farmyard manure, mineral
fertilizers, and their combinations on fresh and dry herbage and leave yield, essential oil ratio
and yield, leaf length and width, plant height, branch number and a trunk diameter of basil
plants populations showed the beneficial role of these of the use of biological fertilizer alone
and in combination with mineral fertilizer or farmyard manure. The use of multi-featured
effective free-living bacterial multiple consortia in basil is an important area of study to promote
growth and yield and to develop substitute strategies for the effective management of plant
nutrients. Bacterial formulations can change basil growth and can also affect yield and growth
parameters. The experiment revealed that the bacterial consortia and farmyard manure, and
NPK supply were effective treatments to improve the parameters measured of sweet basil.
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MERSIN KADIN URETICIiLERI PAZARLARINDA BAZI TIBBi VE
AROMATIK BIiTKILERIN KALITE OZELLIKLERI

Saliha KIRICIY, Elif FERAHOGLU *, Candan DARICILI?

1Cukurova Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimii, Adana
2 Mezitli Belediyesi Kadin Uretici Pazarlar1 Sorumlusu, Mersin
Sorumlu yazar: elif.ferahoglu@gmail.com

Ozet: Giiniimiizde tibbi ve aromatik bitkilerin tiikketimlerinin artmastyla birlikte dogadan toplanarak pazar, aktar,
aligveris merkezi gibi alanlarda satiglar1 yapilmaktadir. Buralardan biri de kadmn ireticilerin olusturdugu
pazarlardir. 2014 yilinda Mersin Mezitli’ de kurulan kadin iireticilerin olusturdugu Pazar; Birlesmis Kentler ve
Yerel Yonetimler (UCLG) gati kurulusu ile Diinya Biiyiikk Metropoller Birligi tarafindan 2018 yilinda inovasyon
dalinda birincilik 6diilii almistir. Bu ¢alismada Mersin kadin iireticileri pazarindan temin edilen karabas kekik
(Tymbra spicata), sivri kekik (Satureja hortensis), nane (Mentha spicata) ve dag cay: (Sideritis spp) bitkilerinin
ucucu yag oranlari ve bilesenleri belirlenmistir. Ugucu yag oranlar1 Tymbra spicata %3.80, Satureja hortensis
%1.32, Mentha spicata %0.92 ve Sideritis spp. %0.60 olarak bulunmustur. Ugucu yag bilesenlerinde ise Tymbra
spicata’da ve Satureja hortensis’de ana bilesen karvakrol, Mentha spicata’da karvon ve Sideritis spp’de beta-
pinen olarak belirlenmistir.

Anahtar kelimeler: Kadinlar Pazar1, Mersin, tibbi ve aromatik bitkiler, ugucu yag ve bilesenleri

QUALITY CHARACTERISTICS OF SOME MEDICINAL AND
AROMATIC PLANTS IN MERSIN WOMEN PRODUCERS' MARKETS

Abstract : Today, with the increase in consumption of medicinal and aromatic plants, they are collected from flora
and sold in markets, herbalists, shopping centers, etc. One of them is the markets created by women producers.
Established in 2014 in Mezitli, Mersin, the women producers' market received the first prize in innovation in 2018
by the United Cities and Local Governments (UCLG) umbrella organization and the World Association of Large
Metropolises. In this study, essential oil contents and constituents of black thyme (Tymbra spicata), sharp thyme
(Satureja hortensis), mint (Mentha spicata) and mountain tea (Sideritis spp) plants obtained from Mersin women
producers' market were determined. Essential oil contents were found as Tymbra spicata 3.80%, Satureja hortensis
1.32%, Mentha spicata 0.92% and Sideritis spp 0.60%. The main component of essential oil was determined as
carvacrol in Tymbra spicata and Satureja hortensis, carvone in Mentha spicata and beta-pinene in Sideritis spp.

Keywords: Mersin, women’s market, medicinal and aromatic plants, essential oil and its components
Giris

Tibbi ve aromatik bitkiler tarih boyunca gida, boyar madde, baharat, ilag, zehir gibi bir¢ok
kullanim alanina sahip olup 6nemi giderek artmistir (Baytop,1984). Bu bitkiler giiniimiizde
alternatif ve modern tipta yaygin olarak kullanilmaktadir. Bugiin diinyada kullanilan farmasotik
ilaglarin %?25'inden fazlasi bitkisel dogal tiriinlerden elde edilmektedir (Schmidt et al., 2008).
Ayn1 zamanda tibbi ve aromatik bitkilerden elde edilen 8000'den fazla fenolik bilesik fitoterapi
de, takviye ve fonksiyonel gida iiriinlerinde ve galenik {irlinlerin yapiminda kullanilmaktadir
(Fierascu et al., 2020). Birlesmis Milletler Kalkinma Programi1 (UNDP), Diinya Saglik Orgiitii
(WHO), Diinya Doga Fonu (WWF) ve Diinya Bankasi, tibbi ve aromatik bitkilerin
yetistirilmesini ve korunmasini desteklemek i¢in ¢esitli projeler yiiritmektedir. Tiirkiye’de ise
tibbi ve aromatik bitkiler Kirsal Kalkinmayi Destekleme Kurumu tarafindan 2015 yilinda
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dogrudan destekleme kapsamina alinmig (Kirici, 2015). Bununla birlikte tilkemizde bu
bitkilerin liretimi ve ticaretinde yiikselen bir ivme kazanilmis, 6zellikle diinya kekik, defne ve
giilyag ticaretinde belirleyici ve soz sahibi iilke konumundayiz (Kiric1 ve ark., 2020).

Gilintimiizde tibb1 ve aromatik bitkilerin tiikketiminin artmasiyla birlikte pazar, aktar, alisveris
merkezi gibi kolaylikla temin edilebilecegi mekanlarin sayisi da artmistir. Pazarlar; taze {iriin
bulunabilmesi ve Tiirk halkinin adet, gelenek ve goéreneklerinde biiyiik yeri olmasi gibi
nedenlerden dolayr bu temin yerlerinin basinda gelmektedir (Kavakli ve ark., 2020) Mersin
Mezitli’de sadece kadin {ireticilerin satis yaptigi ¢esitli tarimsal tiriinlerin yani sira hazir yemek,
bijuteri veya o6rgii islerinin de bulundugu ilk kadin iiretici pazari 2014 yilinda agilmistir. Mezitli
Belediyesinin “Kadm Uretici Pazarlar” projesi bugiine kadar 8 mahalle de (Yeni Mahalle,
Akdeniz Yasar Dogu, Ozgecan, Atatiirk, Cemilli, Davultepe, Tece ve Eski Mezitli)
gergeklestirilmistir. Bu sayede 700'e yakin kadin iireticinin tiriinlerinin satis1 ve dolayisi ile gelir
elde etmeleri saglanmaktadir. Pazar, Birlesmis Kentler ve Yerel Yonetimler (UCLG) cati
kurulusu ile Diinya Biiylik Metropoller Birligi tarafindan 2018 yilinda inovasyon dalinda
birincilik 6diili almistir (Anonim, 2022).

Bu c¢alismada Mersin Kadin Ureticileri pazarlarinda satilan baz1 tibbi ve aromatik bitkilerin
ucucu yag miktar1 ve bilesenleri belirlenmistir.

Mataryel ve Yontem

Bu arastirmanin materyallerini Mersin Mezitli’deki kadin iireticileri pazarindan biri olan
Yeni Mahalle’de satilan tibbi-aromatik bitkiler (Tymbra spicata, Satureja hortensis, Mentha
piperita, Sideritis spp.) olusturmaktadir. Bitki 6rneklerinin tiir teshisi Prof. Dr. Saliha Kirici
tarafindan yapilmustir. Tiirlerin ugucu yaglari Cukurova Universitesi Ziraat Fakiiltesi Tarla
Bitkileri Bolimii Tibbi ve Aromatik Bitkiler Laboratuvarinda Clevenger cihazi kullanilarak
hidro-distilasyon yontemi ile ¢ikartilmistir. Kurutulmus 6rnekler 6rnek:su orani yaklasik 1:3
olacak sekilde balon igerisine ilave edilmistir. Distilasyon siiresi kaynamaya baslama noktasi
dikkate alinarak 3 saat olarak belirlenmistir. Distilasyon islemi bittigi zaman dereceli kisimda
toplanan yag miktar1 okunmus Ve ugucu yag miktar: 100 g 6rnek i¢in ml olarak hesaplanmustir.

Elde edilen ugucu yaglarin bilesen analizi Cukurova Universitesi Merkezi Arastirma
Laboratuvari’nda yapilmigtir. Ugucu yag bilesenleri Thermo-Scientific GC/MS cihazi ile ZB-5
kapiler kolon kullanilarak belirlenmistir. Enjeksiyon sicakligi 200 °C’ ye ayarlanmis, tasiyici
gaz olarak akis hiz1 1 ml/dak olan helyum (He) kullanilarak her bilesen, kiitle Spektrumlarinin
Wiley kiitiiphanesinden karsilastirmasi ile tanimlanmstir.

Bulgular ve Tartisma

Arastirmada kullanilan Tymbra spicata, Satureja hortensis, Mentha spicata, Sideritis spp.
bitkilerinin ugucu yag oranlar1 Cizelge 1’de verilmistir. Ugucu yag oranlar sirasiyla Tymbra
spicata da %3.80, Satureja hortensis de %1.32, Mentha spicata da %0.92 ve Sideritis spp. de
ise %0.60 olarak belirlenmistir.

Cizelge 1. Mersin kadin {ireticileri pazarlarinda satilan bazi tibbi ve aromatik bitkilerin ugucu
yag oranlari
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Table 1. Essential oil content of some medicinal and aromatic plants sold in Mersin women
producers’ markets

Tiirler Ugucu yag Orani (%)
1 Tymbra spicata 3.80
2 Satureja hortensis 1.32
3 Mentha spicata 0.92
4 Sideritis spp. 0.60

Lamiaceae familyasina ait olan Thymbra spicata L., Akdeniz Bolgesi’nde dogal olarak
yetisen, ¢cok yillik, ¢ali formunda bir bitkidir. “Karabas kekik olarak bilinen Tymbra spicata
L. kurutulmus yaprak ve ¢igekleri baharat ile ¢ay olarak tiikketilmektedir. Thymbra spicata'nin
ucucu yagi yogun ve aci bir aromaya sahip olup, haricen kullanilir. Giiglii bir mikrop 6ldiiriicii
etkiye sahip olan yag sabun, sampuan, dis macunu tiretiminde yaygin olarak kullanilir (Baytop,
1984; Kizil ve Tonger 2003). Mersin kadin iireticileri pazarinda satilan Tymbra spicata
bitkisinin ugucu yag oran1 %3.80 olarak bulunmustur (Cizelge.1). Arastirma sonucumuz, Ozel
ve ark., (2003)’m bildirdigi %2,5-3,5 arasinda olan ugucu yag oran ile Inan ve ark., (2011)’in
bildirdigi %3.10-3.56 degerleri ile benzer bulunmustur.

Arastirmamizda Tymbra spicata’nin ugucu yag bilesenleri %99.61 oraninda belirlenmistir.
Ugucu yag bilesenleri smiflandirildiginda monoterpen hidrokarbonlar %50.37, oksijenli
monoterpenler %44.23, seskiterpen hidrokarbonlar %4.07, oksijenli seskiterpenler %0.65 ve
digerleri ise %0.29’u olusturmaktadir. Hanci ve ark., (2003) bitkinin ugucu yagin bilesenlerini
arastirmamizla benzer sekilde %53.1 oksijenli monoterpenler, %25.7 monoterpen
hidrokarbonlar ve %4.4 seskiterpenler olarak siniflandirmislardir.

Arastirmamizda ugucu yagm ana bilesenlerini karvakrol (%33.86), gamma-terpinen
(%25.01), p-cymene (%14.56) ve timol (%8.7) olusturmaktadir (Cizelge 2). Maral ve Kirici
(2019) aymi1 giin igerisinde farkli saatlerde (6:00, 9:00, 12:00, 15:00, 18:00) hasat ettikleri
Tymbra spicata ugucu yaginin ana bilesenlerini arastirmamizla benzer sekilde karvakrol
(%23.29 - 39.89), timol (%16.24 - 21.52) ve gamma-terpinene (%18.01-20.90) olarak
belirlemislerdir. Kizil ve ark., (2015) Dogu Akdeniz ve Giineydogu Anadolu florasindan 30
farkli lokasyondan topladiklari Thymbra spicata 6rneklerinde karvakrol oranini %49.7-94.5
arasinda degisen degerlerde ortalama %67.08 olarak saptanmistir. Arastirmamizda
saptadigimiz %33.86 olan karvakrol degeri bu siirlar arasinda olmakla birlikte ortalamanin
altinda olmustur. Bu durum bitkinin erken dénemde hasat edilmesinden kaynaklanabilir.

Bir¢ok Satureja tiirli ilkemizde yoresel olarak "kekik", “sivri kekik”," kili¢ kekik","sater"
isimleri ile bilinmektedir (Satil ve ark., 2008). Tiirkiye'nin degisik bolgelerinde bitkinin
kurutulmus cicekli ve yaprakli dallar1 baharat ve cay olarak tliketilmektedir (Baytop,1984).
Bitki geleneksel olarak kramp, hazimsizlik, ishal gibi mide ve bagirsak rahatsizliklarinda
kullanilir (Momtaz and Abdollahi, 2010; Tepe ve Cilkiz, 2016). Bitkinin ugucu yagi
harmanlanmis veya tek basina gida ve parflirmeri sanayinde kullanilmaktadir (Sefidkon and
Jamzad, 2005). Mersin kadin ireticileri pazarinda satilan Satureja hortensis bitkisinin ugucu
yag orani %1.32 olarak bulunmustur (Cizelge 1). Arastirma sonucumuz, Sefidkon et al.,
(2006)’1n bildirdigi % 0.94-1.06 ugucu yag orani ile Katar ve ark., (2011)’ in bildirdigi %1.66-
2.20 degerleri ile benzer bulunmustur.

Satureja hortensis’in ugucu yag bilesenleri %99.42 oraninda belirlenmistir. Ugucu yag
bilesenleri siniflandirildiginda monoterpen hidrokarbonlar %49.05, oksijenli monoterpenler
%45.38, seskiterpen hidrokarbonlar %2.98, oksijenli seskiterpenler %1.66 ve digerleri ise
%0.35’ini olugturmaktadir. Ugucu yagin ana bilesenlerini karvakrol (%37.99), gamma-terpinen
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(%21.15) ve p-cymene (%18.01) olusturmaktadir. Aragtirma sonucumuz Asci ve ark., (2010)’in
bildirdigi karvakrol (%15.38-51.07) ve gama terpinen (%17.38-64.17) degerleri ile uyumludur.
Mentha spicata L. (nane) diinya ¢apinda iiretimi Ve ticareti yapilan ¢ok yillik tibbi ve
aromatik bitkidir. Naneden elde edilen taze ve kurutulmus yapraklar1 baharat, bitki ¢ay1, alkollii
icecek yapiminda, ugucu yagi ise kozmetik iiriinleri, dis macunu, sekerleme ve sakizlarda aroma
katk1 maddesi olarak kullanilir (Baydar, 2016). Mentha spicata, geleneksel tipta siskinlik, ishal,
siniizit, grip, soguk algmlig1 ve bas agrisi tedavi etmek i¢in kullanilir (Baytop,1984;
Mahboubi,2021). Mersin kadin iireticileri pazarinda satilan Menta spicata bitkisinin u¢ucu yag
oran1 %0.92 olarak bulunmustur (Cizelge 1). Chauhan et al., (2010) %0.3-1.52 arasinda
degisen ugucu yag orani ile arastirmamizla benzer sonug elde etmislerdir. Can ve Katar (2020)
Menta spicata ugucu yag oranint % 1.79-1.94, Telci ve ark., (2010) %2.41 - %2.74
calismamizdan daha yiiksek degerler elde etmislerdir. Mentha spicata ile ilgili yapilan
caligmalarda arastiricilar ugucu yag orani ile ilgili farkli sonuglar elde etmislerdir. Bu durum
Mentha spicata bitkisinde u¢ucu yag orani ve bilesenlerinin yetistiriciligin yapildigi bolgenin
cevresel faktorlerine (iklim, topografya, rakim), tarimsal uygulamalara (hasat zamanina,
giibreleme, sulama) gore degismesiyle agiklanabilir (Telci ve ark., 2010; Soltanbeigi ve
Ozgiiven, 2021).

Arastirmamizda kullandigimiz Mentha spicata’nin ugucu yag bilesenleri %98.19 oraninda

belirlenmistir. Ugucu yag bilesenleri siniflandirildiginda monoterpen hidrokarbonlar %16.72,
oksijenli monoterpenler %72.53, seskiterpen hidrokarbonlar %4.38, oksijenli seskiterpenler
%1.33 ve digerleri ise %3.23’ini olusturmaktadir. Ugucu yagin ana bilesenlerini karvon
(%53.31), d-limonen (%12.67) ve eucalyptol (%9.02) olusturmaktadir. Chauhan et al.,
(2009)’un Mentha spicata ugucu yag ana bilesenleri karvon %49.62—76.65 ve limonen oranini
%9.57-22.31 ile ¢aligma sonucumuz uyumludur. Avrupa Farmakopesine gére Mentha spicata
da karvon oranin %42-67 araliginda bulunmasi gerekmektedir. Arastirmamizda Mentha spicata
tirti %53.31 gibi yiiksek oranlarda karvon igermektedir. Karvon bir keton monoterpen olup,
antioksidan, antienflamatuar, analjezik gibi etkilere sahiptir (Snoussi ve ark., 2015; Morcia ve
ark., 2015). Bunun yani sira karvon igeren bitkiler birgok agiz bakim iiriiniinde,
tatlandiricilarda, patates filizlendirme inhibitorii ve antimikrobiyal ajan olarak kullanilmaktadir
(Carvalho and Fonseaca 2006).
Sideritis cinsi Lamiaceae familyasindan olup, Akdeniz Boélgesi’'nde yaygin olarak yayilis
gosteren ¢ok yillik veya tek yillik, tiim diinya da 150°den fazla tiirii bulunmaktadir (Gonzalez-
Burgos et al., 2011). Tiirkiye’ de ise 46 tiir ve 53 takson ile temsil edilmekte olan cinsin 39
taksonu endemiktir (Duman ve ark.,1998). Sideritis tiirlerinin “dag ¢ay1, yayla ¢ay1” olarak
anildigi Tirkiye ve Yunanistan'da, bu bitkilerin toprak tstii kisimlari, bitkisel ilaglar ve
geleneksel ¢aylarin hazirlanmasinda yaygin olarak kullanilmaktadir (Baser ve ark.,1986).
Sideritis ¢ay1 karmn agrisi, hazimsizlik ve gaz gibi mide-bagirsak rahatsizliklarina karsi, ates,
grip, bogaz agris1 ve bronsit gibi soguk alginligi semptomlarini hafifletmek icin tonik ve idrar
sOktiirticii bir ilag olarak yaygin olarak kullanilmaktadir (Turan, 1984; Yesilada ve ark., 1995;
Kargioglu ve ark., 2008). Mersin kadn ireticileri pazarinda satilan Sideritis spp. bitkisinin
ugucu yag orani %0.60 olarak bulunmustur (Cizelge 1). Daha once farkli Tiirk Sideritis tiirleri
ile yapilan ¢aligmalarda ugucu yag oranlart %0.02-0.83 degisen araliklarinda bulunmustur
(Kirimer ve ark.,2000; Ozcan ve ark., 2001). Arastirma sonucumuz bu sinirlar arasinda
bulunmaktadir.
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Cizelge 2. Tymbra spicata ve Satureja hortensis ugucu yag bilesenleri
Table 2. Tymbra spicata and Satureja hortensis essential oil components

Tymbra spicata Satureja hortensis
RT Bilesenler % RT Bilesenler %
8.05 3-Thujene 2.24 8.07  3-Thujene 1.56
9.24 Camphene 0.18 9.25 Camphene 0.39
10.63 beta.-Pinene 0.24 10.64  beta.-Pinene 0.40
12.68 beta.-Myrcene 2.75 12.69 beta.-Myrcene 2.12
13.32 a-Terpinene 4.54 13.34  o-Terpinene 3.60
14.08 D-Limonene 0.40 14.10 D-Limonene 0.54
14.45 cis-Sabinene 0.30 14,52 Eucalyptol 0.56
16.05 gamma-terpinen 25.01 15.55 trans-.beta.-Ocimene 1.28
16.22 beta.-Ocimene 0.15 16.05 gamma-terpinen 21.15
16.96 p-Cymene 14.56 16.24  B-Ocimene 0.31
24.44 1-Octen-3-ol 0.29 16.97 p-Cymene 18.01
25.13 cis-Sabinene hydrate 0.27 24.45  1-Octen-3-ol 0.35
28.39 Linalool 0.22 25.14  cis-Sabinene hydrate 0.38
28.51 trans-Sabinene hydrate 0.20 28.39 Linalool 0.45
30.67 Caryophyllene 3.94 28.52 trans-Sabinene hydrate 0.27
31.11 Aromandendrene 0.13 30.62  Caryophyllene 2.79
34.37 endo-Borneol 0.38 34.20 alpha.-Terpineol 0.24
35.47 (-)-Carvone 0.66 34.37 endo-Borneol 1.52
39.51 Geraniol 0.14 35.48 (-)-Carvone 3.08
44.36 Caryophyllene oxide 0.34 39.51 Geraniol 0.35
48.75 (+)-Spathulenol 0.17 44.37  Caryophyllene oxide 1.04
50.37 Timol 8.70 48.75  (+)-Spathulenol 0.62
51.23 Karvakrol 33.86 50.37 Timol 0.81
monoterpen hidrokarbonlar 50.37 51.23  Karvakrol 37.99
oksijenli monoterpernler 44.23 monoterpen hidrokarbonlar 49.05
seskiterpen hidrobanlar 4.07 oksijenli monoterpernler 45.38
oksijenli seskiterpenler 0.65 seskiterpen hidrobanlar 2.98
digerleri 0.29 oksijenli seskiterpenler 1.66

digerleri 0.35

Mersin kadin ireticileri pazarinda satilan Sideritis tiirtine ait bitkinin ugucu yag bilesenleri
%98.55 oraninda belirlenmistir. Ugucu yag bilesenleri siniflandirildiginda monoterpen
hidrokarbonlar %74.22, oksijenli monoterpenler %1.66, seskiterpen hidrokarbonlar %16.37,
oksijenli seskiterpenler %4.92 ve digerleri ise %0.8’in1 olusturmaktadir. Ugucu yagin ana
bilesenlerini beta-pinene (%32.95) ve cis sabinene (%26.60) olusturmaktadir. Daha 6nce Tiirk
Sideritis tiirleri iizerine yapilan ¢aligmalarda ugucu yag bilesenleri aragtirmamizda oldugu gibi
alt1 ana gruba ayrilmistir. Bunlar “monoterpen hidrokarbonlar”, “oksijenli monoterpenler”,
“seskiterpen hidrokarbonlar”, “oksijenli seskiterpenler” “’diterpenler’” ve “’digerleri’ dir
(Kirimer ve ark.,2000). Mersin ilinde 8 adet Sideritis tiirii (S. brevidens (E), S. congesta (E), S.
cilicica (E), S. niveotomentosa (E), S. rubriflora (E), S. vuralii (E), S. perfoliata, S. montana
spp. remota) dogal yayilis gostermektedir (Anonim b,2022). Arastirmamiza konu olan bitki
ornekleri sadece yapraklardan olustugu igin tiir teshisi yapilamamistir. Ancak analiz
sonucumuza gore Iscan et al., (2008)’in ana bilesenlerini beta-pinene (%39), a-pinene (%28)
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ve cis sabinen (%20) olarak belirledikleri S. cilicica ugucu yag sonucuyla benzer oldugu
saptanmistir.

Cizelge 3. Mentha spicata ve Sideritis sp. u¢ucu yag bilesenleri
Table 3. Mentha spicata and Sideritis sp essential oil components

Mentha spicata Sideritis spp

RT Bilesenler % RT Bilesenler %
8.03 3-Thujene 0.43 8.03 3-Thujene 4.37
10.64 .beta.-Pinene 1.59 9.26 Camphene 0.27
11.10 Sabinene 0.75 10.69 beta.-Pinen 32.95
12.69 .beta.-Myrcene 0.68 11.12 Sabinene 3.13
14.11 D-Limonen 12.67 12.69 beta.-Myrcene 0.96
14.54 Eucalyptol 9.02 12.77 alpha.-Phellandrene 2.36
15.54 trans-.beta.-Ocimene 0.27 14.10 D-Limonene 3.36
16.01 .gamma-terpinen 0.33 14.50 cis sabinen 26.60
22.17 3-Octanol 0.32 16.94 p-Cymene 0.22
25.14 cis-Sabinene hydrate 1.21 25.13 .cis-Sabinene hydrate 0.23
27.62 (-)-.beta.-Bourbonene 1.04 26.16 Cyclosativene 0.45
30.63 Caryophyllene 2.26 26.37 a-Amorphene 0.50
30.76 cis-Dihydrocarvone 1.50 26.57 alfa-copaene 1.80
32.28 Pulegone 1.44 28.08 a-gurjunene 0.21
34.22 alpha.-Terpineol 0.95 30.62 Caryophyllene 0.27
34.91 Germacrene D 1.08 32.27 Propanoic acid 0.26
35.58 (-)-Carvone 53.31 34.20 alpha.-Terpineol 0.47
35.78 (+)-Bicyclogermacrene 0.28 35.52 beta.-Bisabolene 1.02
36.17 Neodihydrocarveol 2.94 35.78 Bicyclogermacrene 5.29
39.12 cis-Carveol 1.03 36.66 a-Cedrene 6.83
40.17 Carveol 1.59 41.18 Cubebol 0.49
42.83 cis-Jasmone 0.29 45.62 2-Pentadecanone 0.54
43.20 (+)-cis.cis-Nepetalactone  0.65 48.75 (+)-Spathulenol 0.18
44.36 Caryophyllene oxide 0.31 50.45 Copaborneol 3.84
46.77 Epicubenol 0.35 51.56 alpha.-Bisabolol 0.47
48.75 (+)-Spathulenol 0.33 56.06 Manoy! oxide 0.90
51.23 Karvakrol 1.62 56.83 Kaur-16-ene 0.57
52.06 alpha.-Cadinol 0.34 monoterpen hidrokarbonlar 74.22
monoterpen hidrokarbonlar 16.72 oksijenli monoterpernler 1.6
oksijenli monoterpernler 72.53 oksijenli seskiterpenler 16.37
seskiterpen hidrobanlar 4.38 seskiterpen hidrobanlar 4.92
oksijenli seskiterpenler 1.33 digerleri 0.8
digerleri 3.23

Sonuc ve Oneriler

Dogadan tibbi ve aromatik bitkilerin toplanmasi; ekonomik, sosyal ve gevresel agidan ¢ok
yonlii faydalara sahip olup, orman i¢inde ve civarinda yasayan kadinlar, dezavantajli gruplar
ile kiiciik aile isletmelerin sosyo-ekonomik yapisinin iyilestirilmesinde onemli bir rol
oynamaktadir. Bununla beraber dogadan toplanan bitkilerinde etken maddeleri yoniinden
istenilen kalitede olmalar1 gerekir. Arastirmamizda incelenen bitkilerde ugucu yag oranlarin
yiiksek oldugu saptanmistir. Ugucu yag bilesenleri yoniinden ise genellikle diger arastirma
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sonuclart ile benzer olmakla birlikte, sadece Thymbra spicata tiiriinde karvakrol orani biraz
diisiik bulunmustur. Bu durumun bitki i¢in hasat zamanin uygun olmamasindan kaynaklandigi
diistiniilmektedir. T1ibbi ve aromatik bitkilerde ugucu yag igeriginin bitkilerin hasat zamani ile
hasat sonrasi yapilan kurutma yontemi ve depolama kosullarindan (sicak, nem, riizgar vb.)
etkilendigi bilinmektedir. Bu nedenle kirsal kesimde ve sehir merkezine yakin alanlarda tibbi
ve aromatik bitkileri toplayarak satisin1 yapan, evin ge¢imine katki saglayan kadinlara bitkilerin
hasat zamanlari, kurutma ve saklama kosullart hakkinda egitim verilmesi yararli olacaktir.
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RESPONSE OF ECHINACEA (Echinecea Purpurea L.) TO SALINITY
STRESS (NaCl) AT GERMINATION AND EARLY SEEDLING STAGES

Yasemin ERDOGDU*!, Mert DURAN!

! Tekirdag Namik kemal Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimii
yerdogdu@nku.edu.tr
Abstract

Salt stress is one of the most important factors limiting plant growth. In this study, the effects of different salt
concentrations (0, 2, 4, 8, 12, 16, 20 ve 24 dS m'') on the germination and early seedling stages of Tutar echinacea
were investigated. Investigation was performed as Randomized Complete Block Design with three replications.
Surface sterilized seeds were germinated at 25 +1 °C for 14 days in the dark. The differences between the
germination rate of seeds (4-80%) and the mean germination time (0.17-3.5 days) were found to be statistically
significant. As the salt concentrations increased, the germination rate decreased while the average germination
days increased. The highest germination rate was obtained from control and salt concentration of 2 dS m. Root
and shoot development of seeds was realized up to a salt concentration of 16 dS m™ salt concentration. The
differences between root number (1-1.4), root length (0.89-1.86 c¢cm), root fresh weight (2.0-3.9 mg), root dry
weight (0.15-0.40 mg), shoot length (0.94-1.59 cm), and shoot fresh weight (20.16-29.40 mg) were found to be
significant. The highest values of these characters were obtained from the salt concentration of 2 dS m™. As a
result of the study, it was observed that echinacea seeds were sensitive to salinity above 2 dS m™ salt concentration
in terms of the investigated characters.

Keywords: Echinacea, NaCl, Salinity Stress, Germination, Seed

Ozet

Tuz stresi bitki gelisimini simirlandiran en 6nemli faktdrlerden biridir. Bu ¢alismada farkli tuz konsantrasyonlarinin
(0, 2, 4, 8, 12, 16, 20 ve 24 dS m™) Tutar ekinezya ¢esidinin ¢imlenme ve erken fide asamalar iizerine etkileri
aragtirtlmistir. Arastirma Tesadiif Bloklart Deneme Deseninde {i¢ tekrarlamali olarak gerceklestirilmistir. Yiizey
sterilizasyonu yapilan tohumlar 25 +1 °C’de 14 giin siireyle karanlik ortamda ¢imlendirilmistir. Tohumlarin
¢imlenme oran1 (%4-80) ve ortalama ¢imlenme siiresi (0.17-3.5 giin) arasindaki farkliliklar istatistiki anlamda
6nemli bulunmus, tuz konsantrasyonlar1 arttik¢a ¢imlenme oran1 diiserken ortalama ¢imlenme giin sayis1 artmustir.
En yiiksek ¢imlenme oran1 kontrol ve 2 dS m™ tuz konsantrasyonundan elde edilmistir. Tohumlarimn kok ve siirgiin
gelisimi 16 dS m™ tuz konsantrasyonuna kadar gerceklesmistir. Kok sayisi (1-1.4 adet), kok uzunlugu (0.89-1.86
cm) ve kok yas agirligi (2.0-3.9 mg), kok kuru agirligt (0.15-0.40 mg), siirgiin uzunlugu (0.94-1.59 cm), siirgiin
yas agirligi (20.16-29.40 mg) arasindaki farkliliklar 6nemli bulunmustur. Bu karakterlere ait en yiiksek degerler 2
dS m™ tuz konsantrasyonundan elde edilmistir. Calismanin sonucunda incelenen karakterler bakimindan 2 dS m™
tuz konsantrasyonunun tizerindeki tuzluluga ekinezya tohumlarinin duyarli oldugu gézlenmistir.

Anahtar Kelimeler: Ekinezya, NaCl, Tuz Stresi, Cimlenme, Tohum

Introduction

Echinacea purpurea (L.) Moench is one of the most important medicinal plants in the world,
belonging to the Asteraceae (Compositae) family. Echinacea is a herbaceous perennial plant
originating from North America (McKeown, 1999). Three species, E. angustifolia DC. var.
angustifolia, E. pallida (Nutt.) and E. purpurea (L.) Moench, show potential pharmacological
activity (Bauer et al., 1988; Bauer and Wagner 1991). In Turkey, only E. Purpurea (L.) Moench
is cultured (Baydar, 2019).
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The usage area of echinacea, especially in medicine, is quite wide. Echinacea has antibiotic
(Tierra, 2008), antimicrobial (Stanisavljevic et al., 2009), antioxidant, and antibacterial
(Sharifi-Rad et al. 2018) properties. In general, the plant is used in the treatment of colds,
coughs, bronchitis and oral inflammation (Gruenwald et al., 2007). More than 280 different
products prepared with Echinacea purpurea are sold in Europe (Caliskan and Odabas 2011).
Biotic and abiotic stresses have undesirable effects on crop productivity and quality. Stress
condition can delay growth and development, reduce productivity and in extreme cases cause
plant death (Krasensky and Jonak 2012). Salinity is an important factor limiting plant growth
and development. Stress condition can delay growth and development, reduce productivity and
in extreme cases cause plant death (Krasensky and Jonak, 2012). At least 20% of all irrigated
lands are salt-affected, with some estimates being as high as 50% (Pitman and Lauchli 2002).
The amount of arable land in the world is equal to 1.5 billion hectares, of which 77 million
hectares are unsuitable for crop growth because of high salinity (Miransari, 2017). Salinity
problem is increasing gradually due to climate change, drainage problem due to irrigation
systems, decrease in the quality and amount of water used for irrigation, wrong irrigation
methods.

Plants are very sensitive to salinity stress during germination, emergence and early seedling
growth (Passam and Kakouriotis 1994). In germination studies on salinity in echinacea, it has
been reported that salt stress significantly affects germination and early seedling growth, and
germination and growth parameters are inhibited by increasing salt stress (Amiri at al., 2011;
Miri and Mirjajilili 2013; Paraver et al., 2015; Zadeh et al., 2015; Gholizadeh et al., 2016; Kara
etal., 2019)

This study was conducted to determine salt stress response of Tutar echinacea cultivar to
different salinity levels in germination and early seedling stages.

Material and Methods

This research was carried out in the laboratory of the Department of Field Crops, Faculty of
Agriculture, University of Namik Kemal, Tekirdag, Turkey, in 2022. Seeds of echinecea
cultivar Tutar, used as the experimental material in this study, were obtained from the Aegean
Agricultural Research Institute, Izmir, Turkey. Investigation was performed as Randomized
Complete Block Design with three replications. Solutions with eight different salt levels (0, 2,
4,8, 12, 16, 20 and 24 dS m™* electrical conductivity) for salinity stress were adjusted using
NaCl (SIGMA-ALDRICH Co., USA) (Maas, 1993; Balkan et al., 2015). Distilled water was
used as the control solution (0 dS m™). seeds were initially treated with a 5% solution of sodium
hypochlorite for 5 min for surface sterilization. Similary seed size and weight twenty seeds
placed on sterile filter papers (Whatman’s No.l) in 9 cm-diameter sterile petri dishes which
contained 10 ml of salinity treatment. Petri dishes were covered with cling film to prevent
evaporation. Seeds were germinated at 25+1 °C for 14 days in the dark. At 14 days after sowing,
germination rate was calculated (Aslamet et al., 1993; ISTA, 2009; Balkan et al., 2015):
Germination rate %= (No. of germinated seeds/No. of total seeds) x100A seed was considered
to be germinated when the radicle protruded 1 mm. Germinated seeds were counted daily, and
the mean germination time was computed each day for every salinity level by the following
formula (Ellis and Roberts, 1980; Balkan et al., 2015): MGT = Y (fx) / 3 f Where, f is the
number of germinated seeds in the day of counting; x is the counting days. The number of roots,
root length, root fresh and root dry weight, shoot length, shoot fresh and shoot dry weight were
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measured at 14 days after sowing. Dry weights were determined after drying samples at 70°C
for 48 h in an oven (Bohm 1979; Balkan et al., 2015).

All data were analyzed with analysis of variance (ANOVA) procedures using the JMP Pro 16
statistical software package. Differences of means were compared with the LSD (Least
Significant Difference) test.

Result and Discussion
Early Seedling Stages was inhibited at 16, 20 and 24 dSm™ salinity levels; therefore, data from
these treatments were not evaluated in the early seedling stages.

Germination Characteristict

Germination Rate (%0)

Germination rate was significantly (P<0.01) affected by different salinity levels. The highest
germination rate were 80% for 0 ve 2 dS m™ salinity levels; the lowest germination rate 4%
was determined at the highest salinity level (24 dS m™). In addition, the germination rate was
very low (%16) at 20 dS m™ salinity levels (Table 1). The most important reason for the
decrease in germination rate with salt concentration may be the osmatic effect (Hakim et al.,
2010). Salt stress can cause enzyme activation disorder, nutrient imbalance, membrane
dysfunction, disruption in general metabolic process, osmotic incompatibility, imbalances in
water intake and oxidative stress in plants (Shaid et al., 2020). In similar studies, it has been
reported that echinacea is sensitive to salt stress, and the germination rate decreases with
increasing salt stress (Miri and Mirjalili 2013; Zadeh et al., 2015; Gholizadeh et al., 2016, Kara
etal., 2019)

Mean Germination Time (Day)

The effect of salinity levels on mean germination time was statistically significant (P<0.01)
(Table 1). Mean germination time varied between 0.17 and 3.5 days. The shortest mean
germination time was found at a salinity levels of 0 dS m™ and 2 dS m™. The highest mean
germination time was found at a salinity level of 24 dS m™. Increased salt stress delayed the
germination time of echinacea. Mean germination time was 3.33 days longer at 24 dS m™ as
compared to control and 2 dS m™. This increase in mean germination time caused by salinity
may be related to osmotic damage and decreased relative water content (Shahid et al., 2020).
Our results are also in agreement with the findings of Zadeh et al., (2015), Tunctiirk et al.,
(2019) who reported that the mean germination time of echinacea seeds increased with
increasing salt stress.
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Table 1. Germination rate and mean germination time of echinacea seeds at different
salinity levels.

Salinity levels (dS m™) Germination rate (%) Mean germination time (Day)

0 80 a 0.17e

2 80 a 0.17e

4 58.66 C 0.23¢

8 68 b 0.20 de

12 61.33 bc 0.22 cd

16 55.33 ¢ 0.25c

20 16 d 0.87b

24 4e 35a

LSD(P<0.05) 8.12 0.032

F values 110.58** 11343.63**
**P<0.01

Root characteristics

Root number (no./plant)

Root number was significantly (P<0.05) affected by salinity level (Table 2). The highest root
number was obtained from the 0 dS m™ and, followed by 2 dS m? with a statistically
insignificant difference. No difference was observed in other salinity levels. Plant roots are the
main organ involved in the uptake of water and nutrients from a solution (Shahid et al., 2020).
Salt stress may have affected root formation by reducing the water conductivity of the roots
(Meng et al., 2018) and affecting the relative water content at the cellular level (Saha et al.,
2015).

Root length (cm)

Root length was significantly (P<0.01) affected by salinity levels. While no significant
differences were observed under salinity levels 0 (control), 2, and 4 dS m™, increasing salinity
to higher levels did affect root length. The highest root length were 1.87, 1.86 and 1.82 cm for
2,0, and 4 dS m™ salinity levels, respectively; the lowest root length (0.89 and 0.91 cm) were
determined at the highest salinity levels (8 and 12 dS m™) (Table 2). Paraver et al., (2015)
reported that salt stress significantly affected the root length of echinacea, the highest root
length was 6 dS m, and the root length decreased after this rate.

Root fresh weight (mg)

There were significant differences (P<0.05) among salinity levels for root fresh weight (Table
2). The highest root fresh weight (3.90 mg) was obtained from the 2 dS m™. No statistical
difference was observed between root fresh weights obtained from other salinity levels. The
highest root length obtained in the study was also obtained from 2 dS m* salinity level. This
may be because water uptake increased under low salinity stress but then decreased at higher
salinity levels due to osmotic pressure. Similarly, in the study of Balkan et al., (2015) on rice,
the highest root fresh weight was obtained at 2 dS m™, then this rate decreased with the increase
of salt stress.

Root dry weight (mg)

Root dry weight was significantly (P<0.01) affected by salinity levels. While no significant
differences were observed under salinity levels 0 (control), 8, and 12 dS m™ (Table 2). The
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lowest root dry weight was obtained from 2 dS m salinity level. At the same time in the study,
the highest root fresh weight was obtained from 2 dS m™ salinity level. When these two
parameters were evaluated, low salt stress may have increased the water intake, but this may
not have been reflected in the dry matter. Our results are also in agreement with the findings of
Papaver et al., (2015), the highest root dry weight was obtained at O (control) salinity levels at
echinecea.

Table 2. Some root characteristics of echinacea seedlings at different salinity levels.

Salinity levels Root number Root length Root fresh Root dry weight
(dS m?) (no./plant) (cm) weight (mg)
(mg)
0 140a 1.86 a 256 b 0.400 a
2 1.28a 1.87a 3.90a 0.158 b
4 1b 1.82a 2.80b 0.290 ab
8 1b 091D 2.00b 0.293 a
12 1b 0.89b 2.10b 0.306 a
LSD(P<0.05) 0.28 0.59 1.07 0.13
F values 4.95* 8.08** 5.30* 4.35**

*P <0.05;** P <0.01

Shoot characteristics

Shoot length (cm)

Shoot length was significantly (P<0.05) affected by salinity level (Table 3). Shoot length varied
between 0.94 and 1.59 cm. The highest shoot length was found at a salinity levels of 2 dS m™.
The lowest shoot length was found at a salinity level of 12 dS m™*. Gholizadeh et al., (2016) and
Miri and Marjilili (2013) obtained the highest shoot length from 0 dS m? in echinacea and
reported that shoot length decreased with increasing salt stress in their study.

Shoot fresh weight (mg)

The influence of salinity level on shoot fesh weight was statistically significant (P<0.05) (Tabel
3). The highest shoot fresh weight (29.40 mg) was determined at 2 dS m*, followed by 4 dS m-
1 (27.70 mg). The lowest shoot fresh weight were determined 0 dS m™ (20.16 mg) and 12 dS
m™(21.30 mg), which were statistically in the same significance group.

Shoot dry weight (mg)

Results of this study showed that shoot dry weight was not significantly influenced by salinity
level (Table 3). The highest shoot dry weight (2.76 mg) was determined at 2 dS m™, the lowest
shoot dry weight (1.70 mg) was determined at 0 dS m™. Contrary to our findings, Paraver et al.,
(2015) found the effect of salt stress on shoot dry weight significant in echinacea and reported
that shoot dry weight decreased as salt stress increased.
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Table 3. Some shoot characteristics of echinacea seedlings at different salinity levels.
Salinity levels Shoot length Shoot fresh Shoot dry
(dSm-1) (cm) weight weight
(mg) (mg)
0 1.39 ab 20.16 ¢ 1.70
2 159 a 2940 a 2.76
4 1.37 ab 27.70 ab 1.76
8 1.08 bc 23.63 bc 2.66
12 0.94c 21.30c 2.5
LSD(P<0.05) 0.34 4.94 0.89
F values 6.28* 6.95* 3.46™

* P <0.05; ** P <0.01; ns, not significant

Conclusion

In this study, it was observed that the germination and early seedling stage of Tutar echinacea
cultivar were affected at different salt concentrations. The results showed that echinecea is
highly sensitive to salinity in the germination stage. As a result of the study, it was observed
that echinacea seeds were sensitive to salinity above 2 dS m? salt concentration in terms of the
investigated characters. Early seedling stage was inhibited at 16, 20 and 24 dSm™ salinity levels.
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Micropropagation of Different Stevia rebaudiana Genotypes
Miiniire TANUR ERKOYUNCU?", Havva CAGLAR!, Mustafa YORGANCILAR !
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In this study, the identification of the responses of two different genotypes of Stevia (Stevia rebaudiana Eirete and
Criolla) to shoot culture and rooting, as well as the micropropagation of these genotypes, were intended. For
multiple shoot induction, nodal segments of both genotypes were taken to the MS medium which contains 0.5
mg/L BAP. The percentage of shoot-forming explants was achieved in high proportion in both genotypes (Stevia
rebaudiana Eirete 92.5% and Stevia rebaudiana Criolla 97.5%). The number of shoots per explant was 2.27 in the
Eirete genotype and 2.53 in the Criolla genotype. The resulting shoots were taken into 1.0 mg/L IBA-containing
MS medium for rooting purposes, and the difference between genotypes in root formation rate and root length
values was found to be statistically significant. The percentage of root formation was 53% in the Criolla genotype,
while 4% in the Eirete genotype. In the Criolla genotype, the root length was 2.56 cm on average, while in the
Eirete genotype it was 0.89 cm. During the acclimatization stage, there was a lot of vegetation loss in both varieties.
In this study, multiple shoot production was achieved with tissue culture techniques in Stevia rebaudiana Eirete
and Criolla genotypes. Micropropagation and acclimatization in the Criolla variety were successful, however,
micropropagation could not be fulfilled due to the low rooting rate and weak roots in the Eirete genotype.

Keywords: Stevia, In vitro, Micropropagation, Acclimatization

Farkh Seker Otu (Stevia rebaudiana) Genotiplerinin Mikrog¢ogaltimi
Miiniire TANUR ERKOYUNCU!, Havva CAGLAR!, Mustafa YORGANCILAR !

YSelcuk Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimii, Konya, Tiirkiye
*Sorumlu Yazar: mtanur@selcuk.edu.tr

Bu ¢alismada, iki farkli stevia genotipinin (Stevia rebaudiana Eirete ve Criolla) siirgiin kiiltiiriine ve kdklenmeye
tepkilerinin belirlenmesi ve bu genotiplerin mikrogogaltimi amaglanmistir. Coklu siirgiin uyarimi igin, her iki
genotipin nodal segmentleri 0.5 mg/L BAP iceren MS besin ortamina alinmigtir. Siirglin olusturan eksplant
yiizdesi, her iki genotipte de yiiksek oranda (Stevia rebaudiana eirete %92.5 ve Stevia rebaudiana criolla %97.5)
elde edilmistir. Eksplant basina siirgiin sayisi (adet) ise, Eirete genotipinde 2.27, Criolla genotipinde 2.53 elde
edilmistir. Elde edilen siirgiinler koklendirme amaciyla 1.0 mg/L IBA iceren MS besin ortamina alinmig ve
genotipler arasinda kok olusturma orani ve kok uzunlugu degerleri bakimindan fark istatistiki olarak onemli
bulunmustur. Criolla genotipinde %53 oraninda kok meydana gelirken Eirete genotipinde %4 oraninda koklenme
gerceklesmistir. Criolla genotipinde kdk uzunlugu ortalama 2.56 cm iken Eirete genotipinde 0.89 cm olmustur.
Aklimatizasyon asamasinda her iki cesitte de fazlaca bitki kaybi yasanmistir. Yiiriitiilen bu ¢aligmada Stevia
rebaudiana Eirete ve Criolla genotiplerinde doku kiiltiirii teknikleri ile ¢oklu siirgiin iiretimi gerceklestirilmistir.
Criolla ¢esidinde mikrogogaltim ve aklimatizasyon basarili bir sekilde gergeklesirken, Eirete genotipinde diisiik
koklenme orani ve ciliz koklerden kaynakli mikrogogaltim tamamlanamamastir.

Anahtar Kelimeler: Stevia, In vitro, Mikrogogaltim, Aklimatizasyon
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Introduction

Stevia rebaudiana Bertoni (sugar grass) is a perennial medical plant from the Asteraceae family
(Goyal et al., 2010). Stevia rebaudiana leaves, known as calorie-free natural sweeteners, contain
glycosides with chemical, physical and pharmacological properties suitable for use in the human diet
(Tadhani et al., 2006). The most important steviol glycosides are Stevioside and Rebaudioside-A. These
compounds, which are 210 and 242 times sweeter than sucrose, respectively, are an alternative source
of sucrose and similar sweeteners (Yadav et al., 2011). Unlike crystallized sugar and artificial
sweeteners, the sweetener from the sugar grass plant can be easily used by diabetics as it does not need
insulin secretion when it is digested (Lemus-Mondaca et al., 2012).

The Stevia plant can be propagated with seed and scion, but low seed efficiency and very poor
germination power of the formed seeds create the greatest obstacle to agricultural production (Brandle
et al., 1998). It is also known that genetic variation in seeds occurring through alien pollination causes
a major change in the composition of steviol glycosides (Razak et al., 2014). To overcome all these
obstacles, and to make mass-produce on a large scale, the micropropagation of the plant through tissue
culture is seen as an alternative method of propagation.

In this research, it was intended to ascertain the responses of two different stevia genotypes (Stevia
rebaudiana Eirete and Criolla) to shoot culture and rooting and to perform micropropagation in these
genotypes with multi-shoot induction.

Materials and Methods

The research was carried out in S.U., Faculty of Agriculture, Plant Biotechnology Laboratory. Stevia
rebaudiana "Eirete" and "Criolla" varieties provided by Prof. Dr. Erdogan Esref Hakki were used as
plant material. The research took place in four stages: sterilization of nodal segments, multiple shoot
stimulation by in vitro shoot culture, rooting of the resulting shoots, and acclimatization of seedlings.
MS (Murashige and Skoog, 1962) medium was used as the basic nutrient medium.

Sterilization and Culturing of Nodal Segments

Seedlings belonging to both species were first stripped of their leaves and divided into nodal
segments. The explants were first washed under tap water, then 4 drops of Tween-20 were dripped into
it and kept in a 5% commercial sodium hypochlorite (NaOCI) solution for 10 minutes, then surface
sterilization was made by rinsing with sterile distilled water 3 times. Sterile nodal segments were
cultured under controlled conditions in MS medium containing 30 g/L sucrose, 8 g/L agar, 0.5 mg/L
BAP, with a temperature of 24+2°C, 65% humidity, 5 LS light intensity, and a photoperiod of 16/8
hours. The trials were set up in such a way that there would be 6 repetitions, with 5 explants in each
repetition. At the end of the four-week culture period, the percentage of shoot-forming explants (%) and
the number of shoots per explant were assessed.

Rooting Stage and Acclimatization

In both species, the shoots obtained by multiple shoot inductions were cultured under controlled
conditions with a temperature of 24/2°C, 65% humidity, 5 LS light intensity, 16/8h photoperiod time in
MS medium containing 1.0 mg/L IBA, and 8 g/L agar and 30 g/L sucrose to stimulate root growth and
complete the micropropagation process. The trials were set up in such a way that there would be 6
repetitions, with 5 explants in each repetition. At the end of the four-week culture period, the percentage
of shoot-forming explants (%) and the number of shoots per explant were assessed. The rooted shoots
were first planted in small pots containing a mixture of peat+perlite (50%) to be accustomed to the
external environment and were expected to reach a length of 15-20 cm in the acclimatization room under
controlled conditions. Plants with suitable sizes were transferred to the soil.

Assessment of Data
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The analysis of variance was conducted using a one-way ANOVA test using SPSS 13.0 and means
were compared by Duncan test at the 0.05 confidence level.

Results and Discussion

Multiple Shoot Induction

The number of shoots per explant formed by Stevia rebaudiana "Eirete" and "Criolla" varieties and
the percentage of shoot-forming explant (%) in MS medium containing 0.5 mg/L BAP are given in Table
1. According to the table, the difference between the varieties in terms of the percentage of shoot-forming
explant (%) and the number of shoots was not found to be statistically significant. The percentage of
shoot-forming explant was high in both varieties (Stevia rebaudiana eirete 92.5% and Stevia rebaudiana
criolla 97.5%). The number of shoots per explant was 2.27 in the Eirete variety and
2.53 in the Criolla variety.

Table 1. Shoot-forming explant percentage (SFEP) (%) and shoots per explant (SPE) (number) in two
different Stevia cultivars

Genotype SFEP(%) SPE (number)
Eirete 92.5 2.27
Criolla 97.5 2.53

Cytokines, especially BAP, are known to stimulate both apical and adventive shoot formation from
meristematic explants by reducing apical meristem dormancy (Jafari et al., 2011). Previous research on
the stevia plant has also shown that the addition of BAP to the medium stimulates shoot regeneration in
shoot top, internode, and leaf explants (Rezaie et al., 2018; Ahmed et al., 2016). Similarly, in our study,
multiple shoot induction was achieved in both varieties.

Rooting Induction and Acclimatization

The average values for rooting percentages and root lengths of Stevia rebaudiana "Eirete" and
"Criolla" varieties in MS nutrient media containing 1 mg/L IBA are given in Table 2. According to the
table, the difference between the varieties in regard to rooting rate (%) and root length (cm) values was
determined to be statistically significant (P<0.05). While rooting occurred in 4% of Eirete variety, it was
53% in Criolla variety. The average length of the developed roots was 0.89 cm in the Eirete variety,
while it was 2.56 cm in the Criolla variety.

Table 2. Root length (cm) and root percentage (%) in two different Stevia genotypes

Genotype Root percentage (%) Root length (cm)
Eirete 4h 0.89b
Criolla 53a 2.56a

LSD (0,05) 11.10 1.44
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Figure 1. Root Indution in Two Different St

IBA is a widely used growth regulator that promotes root stimulation in plants under in vitro and in
vivo conditions (Jitendra et al., 2012). Previous research on stevia has also reported that IBA is more
effective on rooting than other growth regulators (Rezaie et al., 2018; Ahmed et al., 2016). Dobranszki
and Teixeira da Silva (2010) reported that although many factors influence rooting in plants, the
relationship between genotype and auxin concentration is highly effective, and similar results were
obtained in our study (Figure 1).

There was a lot of plant loss during and after acclimatization. Due to the low rooting percentage of
the Eirete variety and their thin roots, the plants dried out and died during acclimatization. In the Criolla
variety, acclimatization was successful compared to the other variety (Figure 2), but the measurement
could not be made because the number of plants living afterward was quite low.

Figure 2. Acclimatization stages in Criolla cultivar

46



5.ULUSLARARASI —~—
TIBBi VE AROMATIK BiTKILER KONGRESI ?“ |
AN

( TIBBi AROMATIK 2022 ) b
29 Eyliil - 02 Ekim 2022 Rize GRITERSTTES) |

Conclusion and Recommendations

Plant tissue culture is one of the most important methods to be used for the mass propagation of
economically valuable plants. Especially in the pharmaceutical field, studies on tissue culture
applications and secondary metabolite extraction have gained momentum. In this study, multiple shoot
production was executed by tissue culture techniques of two different varieties of Stevia rebaudiana,
which contain medically valuable compounds. In the Stevia rebaudiana "Eirete" variety, the
micropropagation stages could not be completed, and there were plant losses, especially during rooting
and acclimatization. In the Stevia rebaudiana "Criolla" variety, micropropagation was completed and
the seedlings obtained through tissue culture were transferred to the soil. In the continuation of the
research, it is planned to test different growth regulators and nutrient mediums to overcome the problem
of rooting and acclimatization in the Eirete variety.
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FARKLI DiKiM NORMLARININ Lippia citriodora (LIMONOTU)’NIN
VERIM VE KALITE OZELLIKLERINE ETKIiSi

Basak OZYILMAZ!, Rahime KARATAS!, Ozge KOYUTURKY, Orcun CINAR?,
Levent YAZICI®, Kaya ASTAN!, Giingér YILMAZ3

! Orta Karadeniz Gegit Kusag1 Tarimsal Arastirma Enstitiisii Miidiirliigii, Tokat
2 Bat1 Akdeniz Tarimsal Arastirma Enstitiisii Miidiirliigii, Antalya
% Yozgat Bozok Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimii, Yozgat

Sorumlu yazar: basak.ozyilmaz@tarimorman.gov.tr

Ozet: Ulkemizin zengin bitki gesitliligi icerisinde yer alan tibbi ve aromatik bitkiler; gida, kozmetik, viicut bakimy,
ilag gibi ¢esitli sekillerde asirlardir kullanilmaktadir. Her gegen giin insanlarin bu bitkilere olan egilimleri ve
bitkilerin endiistriyel kullanimlar1 artmaktadir. Bu bitkilerden biri de yapraklari ve yapraklarinda tagidigi ugucu
yagi uzun yilardir kullanilan Lippia citriodora’dir. Yagin en 6nemli bilesenlerini geranial, neral ve limonen
olusturmaktadir. Ozellikle limonenden kaynaklanan limon benzeri aromasi ile bitkisel ¢ay preparatlarinda yer
almasi, endiistriyel anlamda kullanimint ve talebini artiran bir faktordiir. Artan talebe karsilik verecek Lippia
iiretimi, tilkemizde oldukga sinirlidir. Endiistriyel anlamda bu agigin kapatilmasi, artan talebin karsilanmasi igin
iiriin deseninde alternatif kapilar agilmali ve ¢iftgiye yeni iiriin sunulmalidir. Uretimi yapilacak bitkinin yiiksek
verim elde edebilecek sekilde yetistiriciliginin yapilabilirliginin belirlenmesi 6nem tagimaktadir. Samsun ekolojik
kosullarinda 2016 ve 2017 vejetasyon yillarinda yiiriitiilen arastirmada bitkinin performansinin ve birim alandaki
bitki yogunlugunun verim ve kalite 6zelliklerine etkisinin belirlenmesi amaglanmistir. Bu amagla, iki farkli sira
arasi (40 ve 60 cm) ile ii¢ farkli sira tizeri (20, 30 ve 40 cm) olmak tizere alt1 farkli dikim siklig1 incelenmistir.
Tesadiif Bloklarinda Boliinmiis Parseller Deneme Desenine gore dort tekerriirlii olarak yiiriitiilen arastirmada ana
parsellerde sira arasi, alt parsellerde ise sira lizeri mesafeler yer almistir. Arastirma sonunda bitki boyu 118.53-
180.00 c¢m, dal sayis1 7.17-13.73 adet/bitki, yas yaprak verimleri 260.77-1030.67 kg/da, kuru yaprak (drog folia)
verimleri 41.17-193.63 kg/da, yapraklarin ugucu yag oranlar1 %0,28-0.40 arasinda degismistir. Samsun ekolojik
kosullarinda dekara kuru yaprak ve ugucu yag verimi i¢in 60x20 ve 40x20 cm dikim sikliginimn uygun oldugu tespit
edilmistir.

Anahtar Kelimeler: Lippia citriodora, Samsun, Tibbi ve Aromatik Bitki

THE EFFECTS OF DIFFERENT PLANT DENSITIES ON YIELD AND
QUALITY TRAITS OF Lippia citriodora

Abstract: Our country has a rich plant variety and the share of medicinal and aromatic plants is great. Medicinal
aromatic plants have been used for centuries in various forms such as food, cosmetics, body care, fragrance and
medicine. People's interest in these plants and their industrial uses are increasing day by day. Lippia citriodora is
in the group of medicinal and aromatic plants. The leaves of Lippia citriodora have been used for many years in
sedatives, antispasmodic and respiratory disorders in the world. The most important components of essential oils
in leaves are geranial, neral and limonene. Especially, limonene has a lemon-like aroma and is used in herbal tea.
Lippia production to meet the increasing demand is quite limited. in our country. From the industrial point of view,
a new product must be presented to the farmer to close this gap. It is important to determine the feasibility of
cultivating the plant to be produced in such a way that it can achieve high yield. In the research carried out in
Samsun ecological conditions, it was aimed to determine the effect of plant performance and plant density on yield
and quality characteristics in 2016-2017. In this project, i order to investigate of row spacing (40 and 60 cm) and
intra-row sapacing (20, 30 and 40 cm) of Lippia citriodora. The experimental design was Randomized Complete
Block Design with three replications. The main parcels have row spacing and the lower parcels have intra-row

48


mailto:basak.ozyilmaz@tarimorman.gov.tr

5.ULUSLARARASI —~—
TIBBi VE AROMATIK BiTKILER KONGRESI ?“ |

( TIBBi AROMATIK 2022 ) b
29 Eyliil - 02 Ekim 2022 Rize GRITERSTTES) |

spacing. At the end of the research, plant height 118.53-180.00 cm, number of branches 7.17-13.73 pcs/plant, wet
leaf yields 260.77-1030.67 kg/da, dry leaf (drog folia) yields 41.17-193.63 kg/da, leaves essential oil content of
0.28-0.40% were found. It was determined that the planting norm of 60x20 and 40x20 cm was suitable for dry leaf
and essential oil yield per hectare in Samsun ecological conditions.

Keywords: Lippia citriodora, Samsun, Medicinal and Aromatic Plants
Giris

Tiirkiye sahip oldugu genis yiiz 6l¢timii, iklimi ve 6nemli gen merkezlerinin kesisme
noktasinda bulunmasi ile zengin bitki ¢esitliligine sahiptir (Giil ve Celik, 2016). Elverisli yapisi
ile bircok bitki tiirlinlin yetistiriciligi yapilabilmektedir. Bu baglamda farkli bitki tiirlerinin
incelenmesi hem iireticiler hem de tiiketiciler i¢in faydali olacaktir.

Endiistride yapraklarindan yayilan limon aromasi i¢in yetistiriciligi yapilan Lippia
citriodora (Lemon verbena) (limonotu) da bu bitkilerden birisidir. Avrupa Farmakopesinde
“Lemon verbena leaf; Verbenae citriodoratae folium” adiyla kayitli olan bitkinin yapraklari
kullanilmaktadir (Kéroglu ve ark., 2015). Gilinlimiizde diinyanin farkli bdlgelerinde yetisen
Lippia cinsi zengin bir genetik c¢esitlilik gosterse de Giiney Amerika kokenlidir ve 17. yy’in
sonlarinda Avrupa’ya girmistir (Agah ve Najafian, 2012). Yapraklar1 limon aromasi yaninda,
halk hekimliginde spazm giderici, ates diistiriicii, siskinlik giderici, uykusuzluk, ishal ve
anksiyete astim tedavilerinde uzun yillardan beri tiiketilmektedir (Mosavi, 2012).

Verbenaceae familyasina ait, 200 kadar tiir igeren Lippia cinsi ¢ok yillik, ¢ali formlu kiiglik
agactir (Mosavi, 2012). T1bbi ve aromatik 6zelliklere sahip Lippia citriodora 0,5-2 m boylanan
cali formlu bir bitkidir (Shahhoseini ve ark., 2014). Bitki yaz ve bahar aylarinda
yapraklanmakta, kis aylarinda ise yapraklarini dokmektedir. Bu da bitkinin kisa dayanimini
zorlagtirmaktadir (Mosavi, 2012). Toprak yapist bakimindan segici olmamakla birlikte, tuzlu
topraklar diginda her tiirlii toprak kosullarinda yetisebilmektedir (Mosavi, 2012).

Slovenya’da yiiriitiilen bir galismada kis zararinin 6nlenmesi i¢in plastik tiineller kullanilmis
ve bitkilerin kistan zarar gérmeden gelisimlerine devam etmeleri saglanmistir. Fakli dikim
normlarinin incelendigi bu arastirmada 40x40, 40x60, 60x60 ve 80x80 cm olmak {izere dort
farkl1 dikim normu degerlendirilmistir. Arastirma sonunda dekara en yliksek kuru yaprak
veriminin 11,8 kg, ugucu yag veriminin ise 119,3 kg ile 40x40 cm dikim sikligindan elde
edildigini bildirilmistir (Rode, 2000). Benzer sekilde Karik (2009)’1n Yalova kosullarinda iki
yil siire ile 40x40, 60x60, 80x80 ve 100x100 cm sira aralik ve mesafeleri uygulayarak yiirtittiigii
arastirmada; en yliksek drog yaprak ve ugucu yag verimi 40x40 cm uygulamasindan almistir.
Bu ¢alismada Lippia bitkisinden bir yetistirme sezonunda iki bigim alinmistir. Arastirmadan
elde edilen sonuglara gore bitkilerden elde edilen drog herba ve drog yaprak verimleri her iki
yilda da ikinci hasatta 6nemli oranda artis gostermistir. Arastirict Yalova kosullarinda bu
bitkinin yetistirilmesinin kiiltlirel a¢idan uygun oldugunu ve bdlge icin alternatif bir iirlin
olabilecegini bildirmistir. Meftahizade ve ark. (2017) da dort farkli ekolojide ti¢ y1l siire ile
yuriittikleri arastirmalarinda limonotu bitkisinin yaprak ve ugucu yag verimler tiim
lokasyonlarda ikinci yilda en yiiksek degere ulastigini ancak ikinci yildan sonra azaldigin
bildirmislerdir.

Farkli gelisme donemlerinde hasat edilen bitkilerde verim degerlerinin incelendigi bir
aragtirma Diyarbakir ekolojik kosullarinda, 2016 vejetasyon doneminde yiiriitiilmiistiir.
Arastirmada limonotu bitkileri ¢igeklenme baslangici olan Temmuz ayinda, tam c¢i¢ceklenme
donemi olan Eyliil ayinda ve ¢iceklenme sonrast Ekim ayinda hasat edilmis ve en yiiksek
degerler tam ¢igeklenme doneminde elde edilmistir. Yag igerigi bakimmdan tiim 6rneklerde
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ana bilesenler limonen, neral ve gerenial olmus, yine bu donemde en yiiksek degerler alinmig
ve sirastyla %31,15, %11,92 ve %15,53 oldugu belirlenmistir (Kizil ve ark., 2018). Marmara
bolgesi icin ise bi¢cim adedinin iki olarak sinirlandirildig: bir arastirmada en fazla kuru yaprak
veriminin dekarda fazla bitki bulunan alanlarda (50x30 cm) elde edildigi bildirilmistir. Ikinci
bicimin bitkinin depo maddelerini geri kazanacak sekilde sonbaharda erken bi¢im olarak
yapilmasinin uygun olacagi, tek yillik yetistiricilik diisiiniildiigiinde ii¢ bi¢im uygulamasindan
en iyi yaprak verimi alinacagi gézlenmistir. Ayrica Mart, Haziran, Temmuz, Agustos aylarinin
fide yetistiriciligi i¢in uygun gelik alma zamanlari olduklar1 bildirilmistir (Anonim, 2009).

Materyal ve Yontem

Arastirma 2016 ve 2017 vejetasyon yillarinda Karadeniz Tarimsal Arastirma Enstitiisii
Miidiirliigii Carsamba Deneme Istasyonu’nda yiiriitiilmiistiir. Samsun ili Karadeniz sahil
seridinin orta bolimiinde yer almaktadir. Sahil seridi Karadeniz'in etkisinde nemli ve kislar
serin olmasina karsin i¢ kesimler karasal iklime sahiptir. Denemenin yiiriitiildiigii Samsun ili
Carsamba ilgesine ait 1965-2012 uzun yillik ve deneme yillarina ait bazi iklim verileri Cizelge
I'de verilmistir. Samsun ilinde nemli 1liman iklim tipi hiikiim siirmektedir. Yillik ortalama
sicaklik degeri 14,3 °C iken, aylik ortalama en disiik sicakligin Ocak ve Subat, en yiliksek
sicakligin ise Temmuz ve Agustos aylarinda oldugu goriilmektedir.

Cizelge 1. Tokat ili ortalama iklim verileri
Table 1. Average climate data in Tokat

Meteorolojik Aylar

Veriler Monhts

Meteorological

Data Yillar 1 2 3 4 5 6 7 8 9 10 11 12 Ort.

Ortalama  1965- ¢ .4 g5 177 157 203 232 239 20 156 112 7.9 143

Sicakhk 2015

O 2016 62 104 10 13,7 163 214 235 247 195 146 106 45 14,6
Average
Tem?fgﬂwe 2017 48 61 86 99 148 20,1 231 245 21 146 112 99 141

Ortalama 1965 -

Nispi Nem 2015 733 76 799 834 849 827 808 808 831 846 792 742 802

(%) 2016 693 681 741 761 787 775 749 759 744 804 723 75 747
Average
Relative
Humidiy 2017 708 67,1 764 781 799 778 734 75 736 757 739 676 T4l
(%)
Aybk Yagls  1965- .60 516 915 491 54 633 351 323 534 1022 922 1034 683
(mm) 2015
“R"O-”‘fh'ﬁ 2016 140 316 1081 444 1918 985 509 59 1082 396 943 140 922
ainta
(mm) 2017 1334 206 578 818 59 1106 16 15 74 5804 418 1712 631

Kaynak: Anonim, 2017

Aragtirma materyali olarak kullanilan Lipia citriodora bitkisine ait ¢elikler 2015 yilinda
Atatiirk Bahge Kiiltiirleri Merkez Arastirma Enstitlisii Miidiirliigii’'nden temin edilmis ve Orta
Karadeniz Gegit Kusag1 Tarimsal Arastirma Enstitiisii Miidiirliigii serasinda koklendirilmistir.
2016 yilinda dikime hazir hale gelen fideler 15 Mayis tarihinde Tesadiif Bloklar1 Deneme
Desenine gore ii¢ tekerriirlii olarak Samsun — Carsamba deneme alanina dikilmistir. Deneme
parselleri 5 m boyunda 4 siradan ibaret olacak sekilde diizenlenmis, sira aras1t mesafeler (40 ve
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60 cm) ana parselleri, sira tizeri sikliklart (20, 30 ve 40 cm) ise alt parselleri olusturmustur.
Uygulanan dikim sikliklari; 40x20, 40x30, 40x40, 60x20, 60x30 ve 60x40 cm olmustur.
Dikimle birlikte 6 kg/da azot, fosfor ve potasyum olacak sekilde kompoze giibre her bir parsel
icin ayr1 ayr1 hazirlanip verilmistir. Her iki yilda da vejetasyon siiresi boyunca gerekli
goriildiikge sulama ve bakim islemleri aksatilmadan yapilmistir. Bitkiler ¢igeklenme baslangici
doneminde her bir parsel ayr1 ayr1 olacak sekilde bigilerek hasat edilmistir. Hasat tarihleri
denemenin ilk y1l1 olan 2016 yilinda 30 Eyliil, 2017 yilinda ise 25 Eyliil olarak kaydedilmistir.
Arastirmada bitki boyu, dal sayisi, dekara yas yaprak verimi, dekara kuru yaprak verimi ve
ucucu yag oranlar1 belirlenmis, elde edilen veriler varyans analizine tabi tutulmustur. Tim
istatistiki analizlerde JMP istatiksel analiz programi kullanilmustir. Istatistiki farkli gruplarin
belirlenmesinde LSD testinden yararlanilmistir (Diizgiines ve ark., 1987).

Bulgular ve Tartisma

Samsun ekolojik kosullarinda Lippia citriodora bitkisinin yetisebilirliginin ve birim alanda
uygun bitki sikliginin belirlenmesi amaciyla yiiriitiilen arastirma sonucunda 2016 yilinda 40 ve
60 cm olmak tizere iki farkli sira aras1 mesafenin etkisi ile bitki boyu sirasiyla 133,41 ve 137,58
cm olmustur. Bu yilda sira {izeri mesafesinin bitki boyuna etkisi istatistiki olarak 6nemli olmus
ve 20, 30, 40 cm mesafelerden sirasiyla 136,74, 142,92 ve 126,83 cm olarak belirlenmistir.
Gortldiigii gibi en uzun boylu bitkiler 30 cm sira tizeri mesafede dikilen bitkilerden alinmustir.
Elde edilen bulgulara gore; en uzun boylu bitkilerin 40 cm sira aras1 mesafede 30 cm araliklarla
dikilen bitkilerden elde edildigi belirlenmistir. En uzun ve en kisa boylu bitkilerin 40 cm sira
aras1 mesafede olusu ve istatistiksel olarak fark olmayisi sebebiyle, bitki boyunda bu yilda sira
arast mesafeden daha ¢ok sira lizeri mesafenin 6nem tasidig1 sOylenebilir. Bitki boyu genotipe
bagli bir 6zellik olmastyla birlikte, bitkinin yetistigi ekolojik kosullar ve uygulanan yetistirme
tekniklerinden biiyiik 6lciide etkilenmektedir (Kizil ve Arslan 2003). Arastirmanin ikinci yili
olan 2017 yilinda, 40 ve 60 cm sira aras1 mesafeye bagli olarak bitki boyu degerleri sirastyla
162,85 ve 126,73 cm olmustur. Dar sira araliginda bitkiler daha uzun boylu olmustur. Ug farkli
sira lizeri mesafelerine bagl olarak bitki boyu degerleri 123,90-160,42 cm arasinda degismis
ve en uzun boylu bitkiler 20 cm mesafeden elde edilmistir. En yiiksek bitki boyu 40x20
uygulamasindan alinmig ve bunu istatistiki olarak ayni grupta yer alan 40x30 uygulamasi
(173,60 cm) izlemistir. Bitki boyu birim alanda bitki sayisindan olduk¢a etkilenmekte, dar sira
araliklarinda birim alanda bitki sayis1 ve bitkiler arasi rekabet artmakta, bitkiler degisen 151k
siddetine tepki gostermektedir. Bu nedenle de dar sira araliginda yetisen bitkiler daha uzun
boylu olmaktadir (Ozyilmaz, 2007).
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Cizelge 2. Farkli dikim normlarinda elde edilen bitki boyu ve dal sayis1 degerleri
Table 2. The value of plant height and number of branches under the different planting density

Dikim 2016 2017
Normu
Sira Uzeri Sira Uzeri
Planting
Norm (Row spacing) (Row Spacing)
— Suwa—— 20 30 40 Ort 20 30 40 Ort
Arasi

Bitki Boyu (cm)

Intra-
Row Plant Height(cm)
40 135,85 146,12 118,53 133,41 180,00a 173,60a 134,96bc 162,85a
60 137,90 139,72 135,13 137,58 140,83b  126,53c¢ 112,84d 126,73b
Ort.
136,74a 14292a 126,83 b 135,49 160,42a 150,07b  123,90c 144,79
Avarage
Ccv 5,64 4,94
Dal Sayis1 (adet/bitki)
Number of Branches(piece/plant)
40 7,17 7,92 7,47 7,52b 9,00 c 797c 8,24 c 8,40 b
60 8,90 8,87 8,90 8,89 a 8,57 ¢ 13,73 a 11,08 b 11,13a
Ort.
8,03 8,39 8,18 8,20 8,78 b 10,85a 9,66 ab 9,76
Avarage
Ccv 4,65 9,96

Iki yilm verileri incelendiginde ikinci yil bitkilerin daha uzun boylu oldugu ve bunun
bitkilerin adaptasyon siireci ile baglantili diisiiniilmektedir. Ilk yil bitkilerin dikimi Mayis
aymda gerceklesmis, bu donemde bitkiler topraga tutunma siireci yasamistir. Ancak ilk yil
gozlenen bu stresli donem ikinci yilda s6z konusu olmamistir. Hatta yagislarin en yiiksek
oldugu donem olan Nisan ve Mayis aylarinda yagiglardan en iyi sekilde faydalanmis ve
boylelikle bu yilda bitkiler daha uzun boylu olmustur. Bitki boyundaki degisimler genotipik
ozellikler ve bu Ozelliklerin birbirleriyle olan etkilesimlerinin yan sira ¢evresel etkilerden de
kaynaklanmaktadir. Topraktan suyun alimi ile birlikte azot alinimi1 ve 1siktan yararlanmayi
olumlu yonde etkilemis (Ullah ve ark., 2013), bitki boyu ikinci y1l daha uzun olmustur.

Aragtirmada iki y1llik verilere gore, Lippia citriodora’da ortalama dal sayisinin 8,20 adet ve
uygulanan sira tizeri mesafelere (20, 30 ve 40 cm) bagl olarak sirasiyla 8,03, 8,39 ve 8,18 adet
oldugu goriilmektedir. En fazla bitki basima dal sayis1t 30 cm sira {lizeri mesafede dikilen
bitkilerden elde edilmistir. Sira aras1 mesafeye bagli olarak elde edilen degerler istatistiki olarak
onemli ¢ikmis ve 40 cm’den 7,52 adet/bitki ve 60 cm’den 8,89 adet/bitki olmustur. Bitkilerde

dikim mesafesi arttik¢a, bitki basina diisen yasam alani ile giines enerjisinden yararlanma
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artmakta ve bdylelikle daha fazla fotosentez yapacagindan dal sayisi artmaktadir (Kiigiikali,
2012).

Arastirmada incelenen Konularin interaksiyonuna bagli olarak dal sayilart 7,17-8,90
adet/bitki bulunmustur. En yiiksek deger 60x20 ve 60x40 uygulamasindan alinmistir. Bunlar1
8,87 adet/bitki ile 60x30 uygulamasi izlemistir. 2017 yilinda ortalama bitki basina dal sayisi
9,76 adet olarak belirlenmistir. Sira arasi mesafeye (40 ve 60 cm) bagh olarak dal sayilart
sirastyla 8,40 adet ve 11,13 adet olmustur. Sira {izeri mesafeye bagl olarak ise dal sayilar1 8,78-
10,85 adet arasinda degismis ve en fazla dallanan bitkiler sira tizerinde 30 cm araliklarla dikilen
bitkilerden elde edilmistir. Bu yilda en fazla dal olusturan bitkilerin 60 cm sira aras1 mesafede
30 cm araliklarla dikilen bitkilerden elde edildigi belirlenmistir. Elde edilen bu sonuglar
dogrultusunda, sira arasi mesafenin azaldik¢a birim alanda bitki yogunlugunun artacagi ve
bitkinin yasam alani daralarak dal sayisinin azalacagi ifade edilebilir. Ancak Karik (2009),
hasatta kesilen dallarin altindaki gozlerden yeni dallarin olustugunu ve hasadin dal sayisini
etkiledigini, dikim mesafesinin ise dal sayisimi etkilemedigini bildirmistir. Samsun ilinde
ylriitiilen bu aragtirmada ise yilda tek bicim yapilmistir. Bu baglamda dikim mesafesi etkili
olmustur. Bitkilerin dallanma déneminde topragin nem durumu ve yagis 6nemli olmakla
birlikte, Cizelge 1 incelendiginde 2017 yilinda bu donemde goriilen Nisan ayinda yagislarin
yiiksek oldugu belirlenmistir. ilk y11 bu donemde bitkiler heniiz dikilmemistir ancak, dikimi
takip eden Haziran ayinda da yagis 2017 yilinda daha yiiksektir. Dallanma sayisinda bitkinin
aldig1 yagis ve daha kuvvetli kok sistemi olusumu vejetatif aksami gelistirmistir.

Samsun ekolojik sartlarinda yiiriitiilen aragtirmada, ortalama ilk y1l 581,97 kg/da, ikinci yil
651,19 kg/da yaprak verimi alinmistir. Goriildiigii gibi ikinci yi1l dekara yaprak verimleri daha
yiiksek olmustur. Ilk y1l dikimin ardindan fideler topraga tutunma siirecinde oldugundan stres
halindedir. Ikinci yil bitkilerin arazi sartlarinda olmasi dekara yaprak verimini olumlu yénde
etkilemistir. Oyle ki; ilk vejetatif gelisme donemleri olan Mart, Nisan aylarinda arazi sartlarinda
olan bitkilerin kok gelisimi daha iyi olmakta ve buna bagli olarak topraktan su ve besin
maddelerini daha iyi alarak, toprak iistii aksamimin daha iyi gelismesine olumlu katkida
bulundugu diistiniilmektedir. Asc1 (2009), su stresi yasayan bitkilerin veriminin diistiigiinii ifade
etmis ve ikinci y1l yesil herba degerlerinin daha yiiksek oldugunu belirtmistir.

Arastirmanin ilk yilinda, 40 ve 60 cm sira aras1 mesafelerden elde edilen yaprak verimi
sirastyla 562,63 ve 520,15 olmustur. Cizelge 3 incelendiginde dekara yaprak verimine
istatistiksel olarak sira iizerinin etkili oldugu belirlenmistir. En yiiksek deger 20 cm sira iizeri
mesafeden alinmis olmasina ragmen, 30 cm den elde edilen deger (648,56 kg/da) ile istatistiksel
olarak ayni grupta yer almistir. Dar sira tizeri mesafelerde dal sayisinin daha az olmasinin, dal
iizerinde yaprak gelisimini artirdii ve verim degerlerinin azalan dal sayisina bagli olarak
yiikseldigi diistiniilmektedir. Aragtirmada incelenen her iki faktoriin etkisine bagli olarakyaprak
verimleri 260,77-742,53 kg/da arasinda degismis ve en yiiksek deger 40x20 cm
uygulamasindan alinmistir. Kose (2017), dar sira arasit mesafede yesil herba veriminin daha
yiksek oldugunu ifade etmistir. Arastirmanin 2017 vejetasyon yilinda sira arasi, sira iizeri ve
bunlarin interaksiyonuna bagli olarak elde dilen degerlerin 6nemli oldugu goriilmektedir.
Arastirmada ikinci y1l genis sira arast mesafede yetistirilen bitkilerde yiliksek ¢ikan yaprak
veriminin, istatistiksel olarak 6nemli ¢ikmasa da ilk yilda da yiiksek oldugu belirlenmistir. Yine
ilk oldugu gibi sira iizeri mesafelerinin daha etkili oldugu ve 20 cm uygulamalarinda 957,48
kg/da ile en yiiksek degerin alindigi gorilmiistiir.
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Cizelge 3. Farkl1 dikim normlarinda elde edilen yaprak verimi ve ugucu yag orani degerleri
Table 3. The value of leaf yield and essential oil under the different planting density

Dikim 2016 2017
Normu _ _
Sira Uzeri Sira Uzeri
Planting
Norm (Row Spacing) (Row Spacing)
—Swa—— 20 30 40 Ort 20 30 40 Ort
Arasi
Yaprak Verimi (kg/da)
Intra-
Row Leaf yield(kg/da)
40 74253a 684,59a 260,77c 562,63 884,30b 562,29d 399,79e 61546B
60 671,27a 612,54ab 520,15b 601,32 | 1030,67a 74754c 28254f 686,92 A
Ort.
706,90a 64856a 390,46 b 581,97 957,48a 654,92b 341,17c 651,19
Avarage
cv 12,55 7,17
Kuru Yaprak Verimi (kg/da)
Dry leaf yield(kg/da)
40 14575a 13399ab 41,17d 106,97 | 161,33ab 11537c  67,18d 11462B
60 129,33ab 11588b  91,26¢c 112,16 19363a 160,62b  5298d 13574 A
Ort.
137,54 a 124,93 66,21 b 109,56 177,48a 137,99b  60,08c 125,18
Avarage
Ccv 12,01 13,23
Ucucu Yag Oram (%)
Essential oil(%)
40 0,28 0,40 0,38 0,35 0,32 0,40 0,28 0,35
60 0,35 0,40 0,35 0,36 0,38 0,35 0,35 0,34
Ort.
0,32 0,40 0,36 0,36 0,34 0,37 0,32 0,35
Avarage
Ccv 32,73 24,80

Lippia citrioda yapraklarindan hazirlanan bitkisel ¢ay ve bu kisimlarindan yayilan limon
benzeri aromasi i¢in yetistirilen bir bitkidir (Amini ve ark., 2016). Yiiriitiilen bu arastirmada
kuru yaprak verimleri yillar itibariyle 109,56 ve 125,18 kg/da olmustur. Cok yillik olan Lippia
bitkisinin ikinci y1l kuru yaprak verimlerinin artigi gériilmekte, bunun bitkinin dikim yili ile
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ikinci yildaki gelisimleri ile ilgili oldugu diisiiniilmektedir. Benzer sekilde Karik (2009), iki y1l
stiren arastirmasinda ilk yil drog yaprak verimlerinin (141,30 kg/da) ikinci yildan (207,58
kg/da) daha diisiik oldugunu, bunun da ilk yilin dikim yili olup bitkilerin daha kiiciik ve
gelisimlerinin yavas ilerlediginden kaynaklandigini belirtmistir.

Arastirmada 2016 yilinda 40 ve 60 sira aras1 mesafeye gore elde edilen degerler 106,97 ve
112,16 kg/da olmus ve genis mesafede daha yiiksek bulunmustur. Sira tizeri mesafeleri igin ise
elde edilen degerler istatistiksel bakimdan onemli olup, 137,54-66,21 Kkg/da arasinda
degismistir. En yliksek deger en dar sira {izeri mesafe olan 20 cm uygulamasindan alinmaistir.
Cizelge 3’te goriildiigii gibi, bu yilda sira iizeri mesafe arttik¢a kuru yaprak verimi azalmigstir.
Siklik faktoriinlin verim lizerinde etkili oldugunu belirten Kacar ve ark., (2006), sira arasi
mesafe sabit tutulup, farkli sira tizeri mesafe uygulanarak bir ¢alisma yapmiglar ve arastirma
bulgularina gore, sira iizeri mesafe arttikca drog yaprak veriminin azaldigini ifade etmislerdir.
Arastirmanin ikinci yilinda da sira arast mesafe genisledik¢e yaprak verimi artmistir. Ancak
sira tizeri mesafeye bagli olarak elde edilen degerlerde tam tersi bir durum gézlenmis, sira tizeri
genisledikce yaprak verimi azalmigtir.

Bu yilda incelenen her iki 6zelligin etkisi bir arada diisliniildiigiinde elde edilen degerler
52,98-193,63 kg/da arasinda degismis ve en yliksek deger 60x20 uygulamasindan alinmistir.
En diisiik deger 60 cm sira aras1 ve 40 cm sira lizeri mesafede dikilen bitkilerden elde edilmistir.
Dikim sikliklarina bagli olarak diisiik bitki yogunlugunda bitkilerin daha fazla besin, su ve
havaya sahip olduklari, glines 151811 daha iyi kullandiklari, daha iyi biiytidiikleri ve verimin
artig1 disiiniilmektedir. Yalova ekolojik kosullarinda yiiriitiilen bir arastirmada dikim sikliginin
artmasinin birim alandaki bitki sayisinin artmasina paralel oldugu ve buna bagli olarak verimin
de yiikseldigi vurgulanmistir. Nitekim en disik degerlerin her iki yilda da 100x100
uygulamasindan alindig1 belirtilmistir (Karik, 2009). Benzer sekilde Ozcan (2014), sira arasi
mesafe arttik¢a dogrusal olarak drog yaprak verimlerinin azaldigini bildirmistir.

Arastirmada elde edilen ugucu yag oranlari sirastyla %0,36 ve %0,35 olmustur. Iki fakli sira
aras1 mesafenin incelendigi ¢alismada ilk y11 %0,35 ve %0,36 olan ugucu yag oranlarinin ikinci
yil %0,35 ve %0,34 oldugu belirlenmistir. 2016 yilinda sira {izeri mesafelere bagli olarak
%0,32-0,40 arasinda degisti, en yiiksek degerin 30 cm sira tizeri mesafeden alinmasina ragmen
bu degisimin istatistiksel olarak énemli ¢ikmadigi goriilmiistiir. Incelenen her iki faktdriin
birlikte etkisi arastirildiginda %0,28-0,40 arasinda degisen oranlarin yine onemsiz oldugu
belirlenmistir. Cizelge 3 incelendiginde en yiiksek ugucu yag oraninin 40x30 ve 60x30
uygulamalarindan alindig1 goriilmektedir. 2017 yilina ait veriler en yiiksek ucucu yag orani 30
cm sira iizeri uygulamasindan alinmis ve istatistiksel olarak dnemsiz olmustur. Bu yilda sira
aras1 ve sira tlizeri mesafelerin etkilerine bakildiginda, ugucu yag oranlarinin %0,28-0,40
arasinda oldugu ve en yiiksek degerin 40 cm sira aras1 mesafede 30 cm sira lizeri uygulanarak
dikim yapilan bitkilerden alindigi belirlenmistir. Goriildiigi gibi, dikim sikliklarinin ugucu yag
orani iizerinde 6nemli bir etkisi olmamistir. Benzer sekilde Karik (2009) da Yalova ekolojik
kosullarinda yiiriittiigli calismasinda dikim sikliklar1 ve hasat zamanlarinin etkisinin olmadigi
belirtmistir. Ancak arastirict ugucu yag oranlarinin tiim uygulamalarin etkisi ile %0,83-1,00
arasinda degistigini ikinci y1l ilk yila gore daha yiiksek oldugunu belirlemistir. Khani ve ark.
(2012) da iran ekolojik kosullarinda lippia ugucu yag oraninin %0,80 oldugunu bildirmistir.
Samsun ilinde yiiriitiilen bu arastirmada ise elde edilen bulgular diger arastirmalardan elde
edilen bulgulardan oldukga diisiiktiir. Shahhoseini ve ark. (2013), Lippia citriodora’da ugucu
yag oraninin iklim kosullarina ve gelisim evrelerine oldukca bagli oldugunu genellikle %0,81-
1,19 arasinda oldugunu ancak arastirmasinda farkli hasat ve gelisim evrelerinde ugucu yag

55



5.ULUSLARARASI —~—
TIBBi VE AROMATIK BiTKILER KONGRESI ?“ |

( TIBBi AROMATIK 2022 ) b
29 Eyliil - 02 Ekim 2022 Rize GRITERSTTES) |

oraninin %0,25-0,90 arasinda degistigini bildirmistir. Ibrahim ve ark. (2015), farkli yaprak
giibrelerinin etkisi ile de ugucu yag oraninin %0,5-0,7 arasinda oldugunu belirlemistir.

Kullanilan bitkisel materyalin ve arastirmanin yiiriitiildiigii bolgenin yagis, nem, sicaklik gibi
ekolojik etmenlerinin ve uygulanan kiltiirel islemlere gore degisim gosterdigini bildiren
Ozyilmaz ve ark. (2019) Tokat ekolojik kosullarinda Lippia citriodora ugucu yag oraninin %
0,29-0,31 arasinda degisim gosterdigini, en yiiksek degerin 60x30 cm uygulamasindan
alindigini bildirmistir. Bunun yani sira ugucu yag kombinasyonlar1 da farkli alan, gesit ve
miktarlarda degismekte, bitkinin gelisim asamasi, fizyolojisi, yapraklarin yasit ve biiylime
kosullar gibi faktorler (Abadi ve ark., 2014) ile cografya, iklim, toprak, bitki ortiisii gibi ¢evre
kosullar ile bitkinin genetik yapisi, anatomik kismi, gelisim evresi ve yasi ile de iligkili
olabilmektedir (Meftahizade ve ark., 2017). Bu farkliliklar bitkinin ortaminin bir pargasi olan
herhangi bir faktoriin, farkli performansa neden olma potansiyelidir ve 6zellikle ikinci ile
ticlincti y1lda verim ve ugucu yag degerleri artmaktadir (Meftahizade ve ark., 2017).

Sonuc ve Oneriler

Elde edilen veriler dogrultusunda, Samsun ekolojik kosullarinda Lippia citriodora bitkisinin
yetistiriciliginde ekolojik olarak kisitlayict bir etmenle karsilagilmamistir. Farkli dikim
sikliklarmin etkisinin incelendigi ¢aligmada bitkinin kullanilan kisimlari olan kuru yaprak
verimleri 41.17-193.63 kg/da arasinda degismistir. Yapraklarindan elde edilen ugucu yag
oranlarinin ise %0,28-0.40 oldugu belirlenmistir. Arastirma sonucunda, Samsun ekolojik
kosullarinda dekara kuru yaprak verimi ve ugucu yag orani i¢in 60x20 ve 40x20 cm dikim
sikl1g1 Onerilmektedir.
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'TOKAT EKOLOJiK KOSULLARINDA FARKLI Lavandula ang ustifolia
CESITLERININ BAZI BIiTKISEL OZELLIKLERI VE UCUCU YAG
ORANLARI

Basak OZYILMAZ!, Firat KADAKOGLU?, Ahmet BOZ?, Rahime KARATAS!

! Orta Karadeniz Gegit Kusag1 Tarimsal Aragtirma Enstitiisii Miidiirliigii, Tokat
Sorumlu yazar: basak.ozyilmaz@tarimorman.gov.tr

Ozet: Ulkemizde son yillarda iiretimi hizli bir ivmeyle artan lavanta, yari calims1 ve ¢ok yillik bir bitkidir. Bitkinin
lavender ve lavantin olmak {izere iki 6nemli tiiriiniin yetistiriciligi yapilmaktadir. Lavantadan elde edilen {iriinler
parfiimeri, gida, kozmetik, saglik, aromaterapi, peyzaj gibi pek ¢cok alanda genis bir kullanim alanina sahiptir. Bu
aragtirmada Tokat ekolojik kosullarinda yetistiriciligi yapilan lavender (Lavandula angustifolia) tiiriine ait
Sevtopolis, Yubileina, Hemus ve Raya olmak {izere dort farkli ¢esidinin baz1 bitkisel 6zellikleri ve ugucu yag
oranlari incelenmistir. Her bir ¢eside ait gelikler 2021 y1linin Nisan ayinda, rakimi1 1650 m olan Camlibel Gegidine
dikilmistir. Bitkilerin tam ¢i¢eklenme déneminde oldugu 06.07.2022 tarihinde, 6rnekleme yapilarak her gesitten
bitkiler hasat edilmistir. Hasat edilen lavanta cesitlerinde bitki boyu 34,2-41,6 c¢cm, ¢i¢ek sap1 uzunlugu 28,0-36,2
cm, ¢igek basak uzunlugu 5,2-8,0 cm arasinda degismistir. Bu 6zellikler bakimindan Yubileina g¢esidi 6ne
¢ikmugtir. Bitkilerin tam verime gegmemesi sebebi ile verim degerleri alinmamustir. Hasat edilen ¢igekler gélgede
kurutulmus ve saplarindan ayrildiktan sonra ugucu yag orani Clevenger cihazinda su distilasyonu yontemiyle
belirlenmistir. Lavanta gesitlerinin ugucu yag oranlar1 %5,3-7,3 arasinda degigmis ve en yiiksek deger Sevtopolis
¢esidinden elde edilmistir.

Anahtar Kelimeler: Lavanta, Lavandula angustifolia, Tokat, Tibbi ve Aromatik Bitki

SOME PLANT CHARACTERISTICS AND ESSENTIAL OIL RATIOS
OF DIFFERENT Lavandula angustifolia CULTIVAR IN TOKAT
ECOLOGICAL CONDITIONS

Abstract: Lavender, is a semi-bush and perennial plant whose production has increased rapidly in our country in
recent years. Two important species of plant which are Lavandula angustifolia and Lavandula intermedia are
cultivated. The products obtained from lavender have a wide range of uses in many areas such as perfumery, food,
cosmetics, health, aromatherapy and landscaping. In this research, some herbal properties and essential oil ratios
four different cultivar Sevtopolis, Yubileina, Hemus ve Raya which are belong to Lavandula angustifolia specy
grown in Tokat ecological conditions. Cuttings belonging to each variety were planted on the Camlibel Passage
with an altitude of 1650 m on April 2021. On the fully bloom of plants time (6 July 2022), plants were harvested
by sampling at every cultivars. Plant height ranged from 34,2-41,6 cm, flower pedicel length 28,0-36,2 cm, flower
spike length 5,2-8,0 cm in harvested lavender cultivars. Yubileina cultivar became prominent from other culvitar
saccording to this measure value since planting didn’t reach fully yield, values were not taken. After harvested
flowers were dried in the shade and separated from their stems, the essential oil content was determined by water
distillation method in the Clevenger laboratory device. The essential oil ratios of lavender cultivars varied between
%b5,3-7,3 and the highest value was obtained from Sevtopolis cultivar.

Keywords: Lavender, Lavandula angustifolia, Tokat, Medicinal and Aromatic Plant
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Giris

Lamiaceae familyasina ait lavanta basta Akdeniz ve Balkan iilkeleri olmak lizere, diinyada
en fazla Giiney Avrupa'nin ve Kuzey Afrika’nin Akdeniz'e komsu olan ilkelerinde yayilis
gostermektedir (Akgay ve ark., 2021). Diinya’da ticari degeri olan Lavander (Lavandula
angutifolia Mill. = L. officinalis L. = L. vera), Lavandin (Lavandula x intermedia = L. hybrida)
ve Spike lavander (Lavandula spica) tiirleridir (Sonmez ve Okkaoglu, 2019). Tirkiye’de
lavanta ilk olarak Isparta ilinde iiretilmeye baslanmis ve diger illerde hizli bir yayilis
gozlenmistir (Ozyilmaz ve ark., 2020). Siis bitkisi olarak yetistiriciligi yaninda, yag1 tibbi ve
farkl1 amaglarla tek veya tamamlayici olarak degisik tirlinlerde kullanilmaktadir (Heatler ve
Jenny, 2005). Diinyada en fazla ticareti yapilan 15 ugucu yagdan birisi lavanta ugucu yagidir
ve bu yag yogun olarak kozmetik ile parfiim sanayinde kullanilmaktadir (Ustii ve Ugurlu,
2019).

Lavantanin taze gigeklerinden su distilasyonu ile elde edilen ugucu yagi ve hasat sonrasinda
kurutulan saplarindan ayrilan kuru tomurcuklari degerlendirilmektedir (Kara ve Baydar, 2014).
Parfim, kozmetik, tat ve koku endiistrileri i¢in Onem tasiyan ugucu yagi
antidepresan,antiseptik, antibakteriyel, idrar arttirici, terletici, uyarici, romatizma agrilarini
dindirici, antiseptik, balgam soktiirticii olarak kullanilmaktadir (Arabaci ve Bayram, 2005).

Genis kullanim alantyla ekonomik getirisinin yiiksek olusu ve toprak segiciliginin az
olmasina bagli olarak iiretimi her gecen giin artmustir (Gok ve ark., 2022). TUIK verilerine gore,
2012 yilinda 509 da alanda 123 ton iiretimi olan lavanta hizli bir artis gostererek ve 2020y1linda
22 188 da alanda 3 499 ton iiretimi gerceklestigi belirlenmistir (Anonim, 2022). Arastirmaya
konu olan Tokat ilinde kuru tarim yapilan alanlarin %29’luk kisminin lavanta yetistiriciligine
uygun oldugu tespit edilmis (Gok ve ark., 2022) ve son yillarda {iretim alanlariartis gdstermistir.
Bu arastirmada Tokat ekolojik kosullarinda yetistiriciligi yapilan lavender (Lavandula
angustifolia) tiirtine ait dort farkli ¢esidin (Sevtopolis, Yubileina, Hemus ve Raya)bazi bitkisel
ozellikleri ve ugucu yag oranlarinin belirlenmesi amaglanmastir.

Materyal ve Yontem

Arastirma I¢ Anadolu ile Karadeniz arasinda kalan ve yar1 kurak karakterli gegit bolgesi
iklimi etkisi altinda kalan Tokat ili Camlibel Gegidi’nde yiiriitilmiistiir. Tokat ili uzun yillar ve
arastirma yillarina ait iklim verileri Cizelge 1’de verilmistir. Calisgmada lavender (Lavandula
angustifolia) tiirline ait Sevtopolis, Yubileina, Hemus ve Raya ¢esitlerine ait ¢elikler 2021 yili
Nisan ayinda, sira arast 1,5 m, sira iizeri 50 cm olacak sekilde dikilmistir. Dikimi takiben
Cizelge 1’de goriildigi gibi, uzun yillar ortalama degerlerinden daha fazla yagis
gerceklesmistir. Bu durum bitkilerin tutunumunu kolaylastirmistir.
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Cizelge 1. Tokat Ili ortalama iklim verileri
Table 1. Average climate data in Tokat
Meteorolojik Aylar
Veriler Monthts
Meteorological
Data Yil 1 2 3 4 5 6 7 8 9 10 11 12
Min. Sicaklk  UY ~ -1.7 06 25 6.6 102 132 15.6 15.7 12.3 8.3 3.4 0.3
Minimum 2021 94 -137 -32 1.3 1.8 8.7 14.1 125 6.7 1.0 8.3
Temperature
(°C) 2022 -150 -76 -75 -1.6 2.1
Mak. Sicakik ~ UY 202 228 3L1 351 364 398 45.0 408 407 353 308 260
Maximum 5051 219 205 182 203 372 325 415 38.8 309 268 248
Temperature
(°C) 2022 158 190 227 321 357

Ort. Sicaklik uy 1.9 35 7.4 12.4 16.4 19.6 22.0 22.3 18.8 13.8 7.9 3.7

Average 2021 5.0 5.2 6.0 13.7 185  20.0 24.1 23.6 178 130 152
Temperature

(°C) 2022 10 47 30 145 152

Minimum uy 324 287 232 20.4 21.8 22.2 21.3 21.2 21.0 244 29.8 32.3

Nispi  Nem 5951 250 200 210 11.0 7.0 21.0 12.0 12.0 240 240 330
Min. Relative

Humidity (%) 2022 43.0 350 19.0 10.0 19.0

Maksimum uy 964 959 957 95.2 95.0 93.5 89.1 89.8 94.7 96.3 97.1 97.1

NispiNem 5551 1040 1000 1040 101.0 1040 1040 1040 1000 100.0 970  93.0
Max. Relative

Humidity (%) 2022 950 950 930 950 950

Ort. NispiNem UY 694 647 611 59.0 61.6 59.9 575 57.9 59.6 65.0 70.1 72.2
Average 2021 67.1 603 646 56.6 539  62.7 56.3 59.0 641 656 688

Relative

Humidity (%) 2022 787 730 724 594  67.0

Yags UY 428 345 425 535 591 402 115 8.7 193 363 417 451
Rainfall 2021 627 87 712 142 546 555 27.7 179 271 105 01
(mm) 2022 433 259 489 332 272

UY: Uzun yillar (1929-2020)

Dikimi takip eden aylarda bitkilerde ¢igeklenme gdzlenmis olmasina karsin ilk y1l oldugu ve
gelisimlerinin az olmas1 sebebi ile gdzlem alinmamustir. ikinci y1l olan 2022 yilinda bitkiler
Haziran ayinda ci¢ceklenmeye baslamis ve tam ¢igeklenme oldugu dénemde (Temmuz ay1)
hasat edilmistir. Bu siirece kadar gerekli bakim islemleri yapilan ve hasat edilen bitkilerde bitki
boyu, cigek sap1 uzunlugu, ¢icek basak uzunlugu belirlenmis, elde edilen veriler varyans
analizine tabi tutulmustur. Tam istatistiki analizlerde JMP istatiksel analiz programi
kullanilmustir. Istatistiki farkli gruplarin belirlenmesinde LSD testinden yararlanilmistir
(Diizgiines ve ark., 1987).

Bulgular ve Tartisma

Tokat ekolojik kosullarinda Lavandula angustifolia cesitlerinin (Sevtopolis, Yubileina,
Hemus ve Raya) incelenmesi amaciyla yiiriitiilen arastirma sonucunda elde edilen bitki boyu,
cicek sap1 uzunlugu, bagak uzunlugu ve ugucu yag orani degerleri Cizelge 2’de verilmistir.

Arastirmada incelenen c¢esitlerin bitki boyu degerleri 34,2-41,6 c¢cm arasinda degisim
gdstermis ve en uzun boylu bitkilerin Yubileina ¢esidinden elde edildigi belirlenmistir. Bunu
40,8 cm ile Sevtopolis ¢esidi izlemistir. Ortalama 38,45 cm bitki boyu olan lavanta gesitlerin
en kisa boya sahip olanlarin Hemus cesidine ait oldugu goriilmiistiir. Izmir ekolojik
kosullarinda yiiriitiilen bir arastirmada, 2013 yilinda dikimi gergeklestirilen bitkilerde ortalama
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bitki boyu degerleri 2015 yilinda 19,00 cm, 2016 yilinda 23,96 cm olmustur. Arastirici, lavanta
bitkisinin ikinci yilda gelisme gosterdigini ve bu nedenle ikinci yilin verim performanslari
birinci yila gore daha yiiksek oldugunu belirtmistir (Sénmez ve ark., 2018). Kibris ekolojik
kosullarinda farkli potasyum diizeyleri uygulanan bir arastirmada ikinci yilda lavanta
bitkilerinde bitki boyu degerleri 17,83-20,31 cm arasinda degismistir (Chrysargyris ve ark.,
2017). Ug farkli lokasyonda, ii¢ farkli hasat donemlerinin incelendigi bir arastirmada 2014-
2015 yillarinda yirttilmistiir. Calismada bitki boyu degerleri lokasyonlara bagli olarak 43,23-
79,58 cm, hasat donemlerine bagh olarak ise 52,57-71,50 cm arasinda degismistir. Lokasyon
ve hasat donemleri interaksiyonuna gore ise bitki boyu degerleri 23,80-92,25 cm arasinda
olmustur (Degu ve ark., 2017).

Cigek sapt uzunlugu bakimindan incelenen ¢esitlerde elde edilen degerler 28,0-36,2 cm
arasinda bulunmus ve en yiiksek deger bakimindan Yubileina ¢esidi 6ne ¢ikmistir. Hemus,
Yulibenia, Druzhba ve Sevtopolis olmak tizere dort farkli lavanta ¢esidinin 2014-2017 yillar
arasinda incelendigi bir arastirma yiritilmistir. Arastirma sonunda ortalama ¢igek sapi
uzunluklar1 2015, 2016 ve 2017 yillarinda sirastyla 27,57, 24,87 ve 25,87 cm olmustur. Cesitler
incelendiginde, tiim yillarda en yiiksek degerler Druzhba ¢esidinden elde edilmis ve bunu
Yulibenia ¢esidi izlemistir. En diisiik degerler ise Hemus ¢esidinden alinmistir (Georgieva ve
ark., 2021). Tokat ekolojjk kosullarinda incelenen c¢esitler de benzer olup, en diisiik degerler
Hemus cesidinden elde edilmistir.

Cizelge 2. Farkli lavanta ¢esitlerinden elde edilen degerler
Table 2. Obtained values from different lavender varieties

Bitki boyu ** Cigek sap uzun.**  Basak uzun.** Ugucu yag orani**

\Sa ?ilettl{ce rs Plaint height Flower stem length ~ Spike length  Essential oil ratio

(cm) (cm) (cm) (%)

Sevtopolis 40,8 a 31,8b 70a 0,74 a
Yubileina 41,6 a 36,2 a 8,0a 0,53 ¢
Hemus 342c 28,0c 52b 0,63b
Raya 37,2b 316D 52b 0,57¢
Ortalama 38,45 31,9 6,35 0,62
cv 0,99 4,45 7,98 3,27

* @ gruplar arasindaki fark % 5 6nem seviyesine gore 6nemli bulunmustur (difference between the groups was found significant by 5%
significance level)
** : gruplar arasindaki fark% 1 6nem seviyesine gore 6nemli bulunmustur (difference between the groups was found significant by 1%
significance level)
Ayni satirlarda ayni harflerle gosterilen ortalamalar arasinda farklilik yoktur.
There is no difference between the averages shown in the same line on the same letters

Basak uzunlugu bakimindan da bu c¢esit 6ne ¢ikmis ve elde edilen degerler 5,2-8,0 cm
arasinda olmustur. Her iki dzellik bakimmdan da bu cesidi Sevtopolis ¢esidi izlemistir. izmir
ekolojik kosullarinda yiiriitiilen bir aragtirmada ¢igek uzunlugu ilk yil 0,70-7,00 cm , ikinci y1l
1,40-20,90 cm arasinda degisim gostermistir. Arastirict Lavandula angustifolia 'nin ¢ok yillik
bir bitki oldugunu, bu nedenle ikinci yilda gelismesinin beklendigini ve ikinci yilin verim
performanslarinin birinci yila gére daha yiiksek oldugunu vurgulamistir (Sonmez ve ark.,
2018).

Lavanta degerli bir ugucu yag bitkisi olmakla birlikte, yagina olan ilginin artmasiyla birlikte
diinyada endiistriyel olarak yetistiriciliginde de ciddi artiglar olmaktadir (Ural, 2021). Dort fakli

61



5.ULUSLARARASI —~—
TIBBi VE AROMATIK BiTKILER KONGRESI ?“ |

( TIBBi AROMATIK 2022 ) b
29 Eyliil - 02 Ekim 2022 Rize GRITERSTTES) |

¢esidin incelendigi bu arastirmada elde edilen ugucu yag oranlar1 % 0,53-0,74 arasinda degismis
ve en yiiksek deger Sevtopolis c¢esidinden elde edilmistir. Diger morfolojik ozellikler
bakimindan 6ne ¢ikan Yubileina gesidinin ise en disiik ugucu yaga sahip oldugu belirlenmistir.
Lavanta dikimden itibaren heterojen olgunlasma gosteren bu nedenle ¢icek ve basak boyu ile
ucucu yag gibi 6zelliklerde de farkliliklar goriilebilen bir bitkidir (Anonim, 2020). Bu nedenle
cesit ve uygun ekolojik faktorler yaninda hasat zamani iyi ayarlanmalidir. Lavantada ugucu yag
icin 1lik, giinesli ve kuru havalarda hasat yapilmasi gerektigini bildiren Georgieva ve ark.
(2021), cok yillik olan bitkide ilk y1l ugucu yag oraninin yiiksek oldugunu ilerleyen yillarda
diistiiglinii bildirmistir. Arastiric1 yillara gore ugucu yag oraninin degisim gosterse de tiim
yillarda Sevtopolis ¢esidinin 6ne ¢iktigini belirlemistir. Isparta ekolojik kosullarinda Lavandula
angustifolia’nin Raya, Munstead, Vera ve Silver gesitlerinin incelendigi bir arastirma
yiiriitiilmiistiir. Iki y1l siiren calismada ilk y1l ugucu yag oranlar1 %2,10-9,62 ile ikinci yil
%2,30-8,87 arasinda degismistir. Her iki yilda da en yiiksek degerler Silver ¢esidinden elde
edilmistir (Kara ve Baydar, 2013). Sanliurfa kosullarinda yiiriitiilen bir aragtirmada Lavandula
angustifolia’nin ugucu yag oranlarmnin cesitlere gore %0,96 ile1,01 oldugu bildirilmistir (Ozel,
2019).

Sonuc ve Oneriler

Lavanta, ekonomik olarak 10-15 yil iiriin alinabilen, diizenli bakim kosullarinda daha uzun
yillar yasayabilen bir bitkidir. Lavanta ve lavantadan elde edilen trtinler peyzaj, kozmetik,
parfiimeri, gida, aromaterapi gibi pek ¢ok alanda genis bir kullanim alanina sahiptir (Anonim,
2020). Diinyada lavantada iki 6nemli tiirlin (lavandin ve lavender) tarimi yapilmakta olup bu
arastirmada Lavandula angustifolia incelenmistir. Farkli ¢esitlerin incelendigi bu aragtirmada
morfolojik karakterler bakimindan Yubileina ¢esidi 6ne ¢ikmistir. Ancak ekonomik olarak
Oonem tasityan deger ugucu yag orani olup, bu bakimdan Sevtopolis ¢esidi 6ne ¢ikmistir. Bu
cesidin verim ve adaptasyon giicii yiiksek olarak belirtilmistir. Diger cesitlere gore daha
istikrarli ugucu yag sergilemektedir (Stanev, 2010). Yapilan bu arastirmada da yiiksek ugucu
yag eldesi ile Tokat ekolojik kosullarinda bu ¢esit dnerilmektedir. Lavantada ugucu yag icin
iiretim yapilacak ise, bitki boyu, cicek ve basak uzunlugu bakimindan 6ne ¢ikan Yubileina
¢esidinde ugucu yag oraninin diisiik olusu nedeniyle bolge kosullarinda 6nerilmemektedir.
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TOKAT VE SiVAS EKOLOJIiK KOSULLARINDA KISLIK EKIiLEN
COREKOTU (Nigella sativa) BITKISINDE VERIM VE VERIM

OGELERININ INCELENMESI
Basak OZYILMAZ!, Rahime KARATAS!, Firat KADAKOGLU!

1Orta Karadeniz Gegit Kusag1 Tarimsal Arastirma Enstitiisii Miidiirliigii, Tokat
Sorumlu yazar: basak.ozyilmaz@tarimorman.gov.tr

Ozet: Ulkemizde tibbi ve aromatik bitkiler igerisinde 6nemli bir yeri olan ¢érekotu baharat, ¢esni, halk hekimligi
gibi bir ¢ok alanda degerlendirilmekte ve buna bagli olarak {iretimi her gegen giin artmaktadir. Bitkinin yazlik ve
kislik olarak yetistiriciligi yapilmaktadir. Bu arastirma Tokat — Kazova ve Sivas — Sarkisla ekolojik kosullarinda
kislik olarak yetistirilen ¢orekotunun verim degerlerinin belirlenmesi amaciyla, Tesadif Parselleri Deneme
Desenine gore ti¢ tekerriirlii olarak, 2021-2022 vejetasyon sezonunda yiiriitiilmiistiir. Arastirmada materyal olarak
Cameli ¢esidinin tohumlar1 kullanilmis, 30 cm sira aras1 mesafe ve 1.5 kg/da tohum esas alinmis ve tiretim sezonu
boyunca sulama ve giibreleme yapilmamistir. Aragtirma sonunda Tokat ekolojik kosullarinda ortalama bitki boyu
64.4 cm, bitki bagina dal sayis1 5.0 adet, kapsiil sayis1 17.6, bin tane agirlig1 3.04 g ve verim 120.5 kg/da Sivas
ekolojik kosullarinda ortalama bitki boyu 50.0 cm, bitki basina dal sayisi 4.4 adet/bitki, kapsiil sayist 15.8
adet/bitki, bin tane agirhig: 2.83 g ve verim 80.2 kg/da olarak belirlenmistir.

Anahtar Kelimeler: Cérekotu, Nigella sativa, Tibbi ve Aromatik Bitki

INVESTIGATION OF YIELD AND YIELD COMPONENTS OF
WINTER SOWING
BLACK CUMIN (Nigella sativa) PLANT TOKAT AND SIVAS
ECOLOGICAL CONDITION

Abstract: Black cumin, which has an important place among medicinal and aromatic plants in our country, is
evaluated in many fields such as spice, condiment, folk medicine, and its production is increasing day by day. The
plant is cultivated as summer and winter sowing. This research was carried out in the 2021-2022 vegetation period,
with three replications, according to the Random Parcel Experimental Design, in order to determine the yield
values of black cumin grown in the ecological conditions of Tokat - Kazova and Sivas - Sarkisla. In the research,
the seeds of Cameli variety were used as material, based on 30 cm row spacing and 1.5 kg/da seed and no irrigation
or fertilization was done during the production period. At the end of the research, in Tokat ecological conditions,
the average plant height was 64.4 cm, the number of branches was 5.0 per plant, the number of capsules was 17.6,
the weight of a thousand seeds was 3.04 g and the yield was determined as 120.5 kg/da. In Sivas ecological
conditions, the average plant height was 50.0 cm, the number of branches was 4.4 per plant, the number of capsules was
15.8 per plant , the weight of a thousand seed was 2.83 g and yield was determined as 80.2 kg/da.

Keywords: Black cumin, Nigella sativa, Medicinal and Aromatic Plants

Giris

Corekotu Ranunculacea familyasindan c¢ok yillik otsu bir bitkidir. Genellikle Akdeniz
iilkelerinde yayilis gostermekte ve 12 tiirli Tiirkiye’de bulunmaktadir (Tiirkozii ve Yildirim,
2007). Bu tiirlerden Nigella sativa, Nigella damascena ve Nigella arvensis'in tohumlar1 halk
hekimliginde soguk alginligi, bas agrisi, astim, idrar soktiiriicii, sarilik, ¢esitli romatizma ve
iltihap hastaliklar1 gibi birgok hastaligin tedavisinde, lezzet ve koku verici 6zelliginden dolay1
baharat olarak yaygin sekilde kullanilmaktadir (Akgiil, 1993). Ekonomik olarak degerlendirilen
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kismi tohumlar1 ve tohumlarindan elde edilen yaglaridir. Tohumunda, %32-40 sabit yag, %16-
19.9 protein, %33.9 karbonhidrat, %5.5 saponinler, alkaloidler ve lifler, %1.79-3.44 tanenler
ve mineraller bulunmaktadir (Yilmaz ve ark., 2020).

Ulkemizde tarim1 yapilan Ve ticarete konu olan tek tiir ise Nigella sativa L.'dir (Kar ve ark.,
2007) ve her gegen giin liretim alan1 artmaktadir. 2014 yilinda 1 717 da olan iiretim alan1 2015
yilinda 4 681 da, 2016 yilinda 23 160 da’a 2019 yilinda ise 37 085 da’a yiikselmistir. 2020
yilinda 33 773 da alanda 3 412 ton iiretimle bir azalma gézlense de 2021 yilinda hizli bir ivme
ile yiikselmis ve 83 915 da alanda 6 435 ton ¢orekotu liretimi gerceklesmistir (Anonim, 2021).

Kullanim alanlarin genis olmasiyla birlikte ekonomik degeri yiiksek olan ¢orekotunun
tretim alanlarindaki artisa paralel olarak birgok arastirma yiriitiilmistiir. Bunlarin basinda
tarimsal ozelliklerin incelendigi arastirmalar gelmektedir. Uretimin geleneksel yontemlerle
yapilmasi, tohumluk olarak yerel genotiplerin kullanilmasi, tilkemizde sadece bir adet tescilli

¢esit bulunmasi ve farkli bolgelerdeki performanslarinin bilinmemesi bu arastirmalarin
nedenlerinden bazilarini olusturmaktadir.

Arastirma bolgesinden biri olan Sivas ilinde ¢orekotu yetistiriciligi yaygin sekilde
yapilmaktadir (Beyzi ve Karer, 2020). Tokat ilinde ise {liretim alan1 artis gostermektedir. Bu
bolgelerde gesitli arastirmalar yapilmis olup, ¢evre faktorlerinin ve yetistirme teknikleri verim,
kalite kriterleri ve bitkisel 6zellikleri incelenmistir. Tokat ve Sivas illeri ekolojik olarak farkli
karakterlere sahip olmakla birlikte, Tokat ilinde Karadeniz iklimi, Sivas ilinde ise Karasal iklim
hakimdir. Bu bolgelerde yapilan arastirmalar yogun olarak yazlik ekilen bitkilerde yiiriitiilmiis
ve verim ile kalite kriterleri incelenmistir. Corekotu hem yazlik hem de kislik olarak
yetistirilebilen bir bitkidir ve kislik ekilen bitkilerde verim daha ytiksek olmaktadir (Gedik ve
Keser, 2021). Bu baglamda arastirmada hem arastirma bolgelerinde kislik tiretim ve farkli
ekolojilerde bitkisel o6zellikler ve buna bagli olarak verim degerlerinin incelenmesi
amaclanmustir.

Materyal ve Yontem

Calismada materyal olarak Tiirkiye’nin tek tescilli ¢esidi olan Cameli ¢esidi kullanilmis ve
Tokat Kazova ve Sivas-Sarkisla’da yer alan Orta Karadeniz Gegit Kusagi Tarimsal Arastirma
Enstitiistt Miidiirliigii arazilerinde yiiriitiilmiistiir. Tokat, 40° 18° kuzey enleminde, 36° 34° dogu
boylaminda, Karadeniz’in 110 km giineyinde Tokat ile Turhal arasinda Yesilirmak vadisi

boyunca uzanan bir ¢okiintii ovasidir. Kireg igerigi tiim profil boyunca hemen hemen
homojendir. Kil igerigi %36,8-42,8 arasinda degisir. pH 7,72-7,90 arasinda degisir. Tarimsal
tiretim bakimindan meyvecilik, sebzecilik ve tarla bitkileri yetistiriciliginde 6nemli bir
potansiyele sahiptir. Sivas Ili iklim kosullar1 Tokat I1’inden farkliliklar gdstermektedir. Karasal
iklime sahip olup, kislar1 soguk, sert ve ortalama 3-5 ay karla ortiiliidiir. Yazlar sicak ve kurak,
ilkbahar ve sonbahar aylar1 genel itibari ile yagmurludur. Tokat ve Sivas Ili’ne ait tespit edilen
1929-2020 y1llart aras1 uzun yillik ve deneme yillarina ait iklim verileri Cizelge 1°de verilmistir.
Aragtirma Tesadiif Parselleri Deneme Desenine gore {i¢ tekerriirlii olarak yiiriitiilmiistiir. Sira
arast 30 cm ve dekara 2 kg tohum olacak sekilde her parsel i¢in ayr1 ayr1 ekim yapilmistir.
Tokat — Kazova ekolojik kosullarinda 22.09.2021 tarihinde, Sivas ekolojik kosullarinda ise
15.11.2021 tarihinde ekim yapilmstir. Kapsiillerin sararip, hasat olgunluguna gelen bitkiler
sirastyla 19.07.2022 ve 19.08.2022 tarihlerinde hasat edilmislerdir. Vejetasyon siiresince
yabanci1 ot kontroli gibi bakim islemleri yapilmis, ancak sulama ve giibre uygulanmamustir.
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Verilerin Degerlendirilmesi

Arastirmada bitki boyu, bitki basina dal sayisi, bitki basina kapsiil sayisi, bitki basina kapsiil
sayisi, in tane agirhi@ ve dekara verim degerleri belirlenmis, elde edilen veriler varyans
analizine tabi tutulmustur. Tiam istatistiki analizlerde JMP istatiksel analiz programi
kullanilnugtir. Istatistiki farkli gruplarin belirlenmesinde LSD testinden yararlanilmigtir
(Diizgiines ve ark., 1987).

Bulgular ve Tartisma

Tokat — Kazova ve Sivas — Sarkisla ekolojik kosullarinda yiiriitiilen aragtirmada elde edilen
degerler Cizelge 2’de verilmistir. Arastirmada Tokat ekolojik kosullarinda bitki boyu 64,4 cm,
Sivas ekolojik kosullarinda ise 50 cm olmustur. Lokasyonlar arasindaki goriilen farkin yagis
diizensizligi ve sicaklik farkliliklarindan kaynaklandig: digiiniilmektedir (Ertas, 2016). Yazlik
olarak 2020-2021 yillarinda ayn1 lokasyonlarda yiiriitiilen bir arastirmada ortalama bitki boyu
degerleri Tokat lokasyonunda 54 cm, Sivas lokasyonunda 30,43 cm olmustur. Goriildigi gibi
bu arastirmada ayni lokasyonlardan elde edilen degerler daha yiiksek bulunmustur. Ayni
aragtirmada bitki basina dal sayilar1 Tokat lokasyonunda 4,94 adet/bitki, Sivas lokasyonunda
ise 4,17 adet/bitki bulunmustur. Bu arastirmada elde edilen degerler yazlik ekimlere benzerlik
gostermekle birlikte daha yiiksek olmus ve lokasyonlarda sirastyla 5,0 ve 4,4 adet/bitki olarak
belirlenmistir.

Cizelge 1. Tokat ve Sivas ili ortalama iklim verileri
Table 1. Average climate data in Tokat and Sivas

Meteorolojik Aylar

Veriler Monthts

Meteorological

Data il 1 2 3 4 5 6 7 8 9 10 11 12
TOKAT

Ort. Sicaklik 5951 59 52 60 137 185 200 24.1 236 178 130 152

Average

Temffég’““re 2022 10 47 30 145 152 207 206

Ort. Nispi Nem

Average 2021 671 603 646 566 539 627 56.3 500 641 656 688

Relative

Humidity %) 2022 787 730 724 594  67.0

Yagis 2021 627 87 712 14.2 54.6 55.5 27.7 17.9 27.1 10.5 0.1
Rainfall
(mm) 2022 433 259 489 332 326 55.1 0 4.7

SiVAS
Ort. Sicaklik 5951 05 00 27 109 160  17.7 21.9 211 152 101 65 1.0
Average
TemFoeé?t”re 2022 -33 02 -04 12.2 12.5 18.7 19.0 236
Ort. Nispi Nem
Average 2021 695 675 652 530 44.6 53.3 46.5 502 562 556 683  69.6
Relative
Humidity %) 2022 766 740 653 445 53.1 55.6 52.0 477
Yagis 2021 766 166 674 215 23.0 35.7 6.0 103 171 187 334 360
Rainfall
(mm) 2022 416 307 372 275 369 1146 0 11.4
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Tokat ve Sivas’ta kislik olarak ekimi yapilan ¢orekotu bitkilerinde kapsiil sayilari sirastyla
17,6 ve 15,8 adet /bitki olmustur. Corekotunda kapsiil sayis1 ekim zamani ve tohumluk
miktarina gore degisim gostermekte, erken ekim ve tohumluk miktarinin artigina paralel olarak
artmaktadir (Kili¢ ve Arabaci, 2016). Sanlurfa kosullarinda iki yil siire ile kiglik olarak
yirltiilen bir denemede, 33 farkli popiilasyon incelenmis ve kapsiil sayilar1 ortalama 5,17
adet/bitki bulunmustur. Arastirmanin ilk yilinda elde edilen degerler 3,80-9,07 adet/bitki, ikinci
yilda ise 4,33-11,27 adet/bitki arasinda degismistir. Arastiric1 yillar arasindaki farkin iklimden
kaynaklanabilecegini, ikinci y1lda daha fazla yagis gergeklestigini bildirmistir (Kosar ve Ozel,
2018). Tokat ekolojik kosullarinda farkli popiilasyonlarin incelendigi bir arastirmada,
popiilasyonlarin ortalama kapsiil sayilar1 2012 yilinda 8,05 adet/bitki, 2013 yilinda ise 19,17
adet/bitki olmustur. Arastirici yilar arasindaki farkin iklimsel faktorler yaninda ekim zamanina
da bagli olabilecegini belirtmistir (Ozy1lmaz ve ark., 2018; Baytore, 2011).

Kapsiildeki tohum sayisi yetistiricilik bakimindan tohumlart igin yetistirilen bitkiler
acisindan 6nemli bir verim kriteridir (Abay, 2021). Bu arastirmada kapsiil basina tohum say1s1
degerleri Tokat lokasyonunda 114,43 adet, Sivas lokasyonunda 82,10 adet olmustur. Adiyaman
ilinde yar1 kurak kosullarda, Kasim, Aralik, Ocak ve Subat aylarinda ekim yapilan bir
arastirmada, kapsiildeki en yiiksek tohum sayisinin, Kasim ay1 ekim yapilan bitkilerden elde
edildigini, bunun sebebinin ge¢ ekimlerde ekim ile hasat arasindaki siirenin kisalmasinin
kapsiildeki tohum sayisinin diismesine sebep olabilecegini bildirmistir (inan, 2020).

Bin tane agilig1 en 6nemli verim unsurlarindan birisidir ve genotipik 6zellikler, yetisme
sartlar1 ve kiiltiirel islemler gibi birgok faktdriin etkisi ile degisebilmektedir (Kosar ve Ozel,
2018). 2021-2022 vejetasyon yilinda yiiriitiilen bu arastirmada bin tohum agirlig1 Tokat ilinde
3,09 g, Sivas ilinde 2,85 g olmustur. Kosar ve Ozel (2018), bin tohum agirliginin yabanci otlarin
yogunlugundan bile etkilendigini, yabanci otlarin artisinin bin tohum agirhigini azalttigini
bildirmislerdir.

Cizelge 2. Corekotunda elde edilen degerler
Table 1. The values obtained from black cumin

Dal sayisi (adet/bitki) Kapsil sayst

Lokasyon Bitki boyu (cm)* (adet/bitki)*
Location Plant height (cm) Numt()egscl)f It;;a}[;]ches Number of
pesip capsules(pcs/plant)
Tokat 64,4 a 50 176a
Sivas 50,0 b 4.4 158D
cv 3,78 8,37 1,94
e
Lokasyon Tohum sayist (adet/kapsiil) Bin tane agirhig: (g)** Verim (kg/da)*
: Number of seeds .
Location 1000 seeds (g) Yield (kg/da)
(pcs/capsules)
Tokat 114,43 a 3,09a 120,5a
Sivas 82,10 b 2,85Db 80,2 b
cv 4,57 1,04 3,53

*: gruplar arasindaki fark % 5 6nem seviyesine gore onemli bulunmustur (difference between the groups was found significant by 5% significance level)
** : gruplar arasindaki fark% 1 6nem seviyesine gore 6nemli bulunmustur (difference between the groups was found significant by 1% significance level)
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Corekotu bitkisinin kullanilan kisimlari tohumlari ve tohumlarindan da edilen yaglaridir. Bu
nedenle tohum veriminin yiiksek olusu biiyiik 6nem tasimaktadir. Tokat ilinde elde edilen
tohum verimi 120,5 kg/da, Sivas ilinde 80,2 kg/da bulunmustur. Tokat ekolojik kosullarinda 45
farkli ¢orekotu genotipinin iki yil siire ile incelendigi bir arastirmada, verim degerleri ilk yil
11,83 — 100,7 kg/da, ikinci y1l ise 50,46 — 199,1 kg/da arasinda degismistir. Ayn1 ekoloji ve
genotiplerin gosterdigi farkli degerlerin ekolojik ve agronomik 6zelliklere gore degistigi,yabani
ot kontroliiniin yapildig1 zamanin bile bu degisimi etkiledigi bildirilmistir (Ozyilmaz veark.,
2018). Adiyaman ilinde yar1 kurak kosullarda, dort farkli ekim zamaninin (Kasim, Aralik,Ocak,
Subat) ¢orekotu bitkisinde verim degerleri incelenmistir. En yiiksek tohum verimleri ilkyil
46,77 kg/da, ikinci yil 49,11 kg/da olmus ve her iki yilda da Kasim ayinda ekim yapilan
bitkilerden elde edilmistir (inan, 2020). Ekim zamam geciktikce bitkiler olgunlasamamakta,
olgunlagmamis bitkiler yagis nedeniyle tiim c¢icekleri kapsiile doniistiirememekte ve kapsiil
sayist azalmaktadir (Fufa, 2016). Tekirdag kosularinda yiiriitiillen bir arastirmada ise 28,23-
107,41 kg/da arasinda oldugu belirlenmistir. Arastirici verim degerlerinin degiskenlik
gosterdigini  ve bunun nedeninin arastirmanin  susuz kosullarda yiiriitiilmesinden
kaynaklandigini vurgulamistir (Sarag, 2019). Kayseri ekolojik kosullarinda alt1 farkli ekim
zamaninin incelendigi bir arastirmada ortalama tohum verimi 71,84 kg/da olmustur (Beyzi,
2018). Sanlurfa kosullarinda yetistirilen ¢érekotu bitkilerinde ise tohum verimi degerleri 28,5-
146,00 kg/da arasinda degismistir.

Sonuc ve Oneriler

Tokat — Kazova ve Sivas — Sarkisla ekolojik kosullarinda kislik olarak yetistirilen
¢orekotunun verim degerlerinin belirlenmesi amaciyla yiiriitiilen arastirmada elde edilen tohum
verimi degerleri sirasiyla 120,5kg/da ve 80,2 kg/da olmustur. Elde edilen veriler benzer
lokasyonlarda yapilan bir¢ok arastirmadan yiliksek bulunmustur. Tiirkiye’de iiretimi yapilan
iller siralandiginda Sivas ili ilk siralarda yer almaktadir. Yapilan bu arastirma sonucunda bu
ilde kiglik ¢orekotu yetistiriciliginde ekolojik olarak kisitlayici bir etmen ile karsilagilmamistir.
Bu baglamda bu bolgede kislik olarak yetistiriciligi onerilmektedir. Ayrica arastirmaya konu
olan Tokat ilinde ¢orekotu yetistiriciligi fazla yapilmamasina karsin, elde edilen verim degerleri
Sivas ilinden yiiksek bulunmustur. Bu ilde ¢orekotunun yore ¢iftgisine alternatif bir {irtin olarak
sunulabilecegi ve kislik iiretim yapilmasi gerektigi sonucuna varilmigstir.
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FARKLI ORTAM VE IBA UYGULAMALARININ iZMIR
KEKIGINDEN (Girardinia diversifolia onites L.) SONBAHARDA ALINAN
CELIKLERIN KOKLENMESINE ETKISI

Abidin Tayga BULUT?, Merve BAS?,
Mehmet Ugur YILDIRIM?Y, Erciiment Osman SARIHAN?

'Usak Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Béliimii, 1 Eyliil Yerleskesi / Usak
“Sorumlu yazar: ugur.yildirim@usak.edu.tr

Ozet: Bitkilerde, celikle gogaltma gogunlukla ilkbaharda alman gelikler ile yapilmaktadir. zmir kekigin
(Origanum onites L.)’ de tohumla {iretimi yaninda, ¢elikle de kolaylikla ¢ogaltilabilen bir tiirdiir. Bu tiiriin
cogaltilmasmin y1l igerisinde ilkbahar ile birlikte sonbahar dénemlerinde yapilabilmesi ticari olarak 6nemini daha
da arttiracaktir. Bu arastirmada; Izmir kekiginden (Origanum onites L.) sonbaharda alman celiklerin koklenme
durumlarmin belirlemesi amaglanmistir. Bu calisma; 2021 yilinda Usak Universitesi, Ziraat Fakiiltesi, Tarla
Bitkileri Boliimiinde, yiiriitiilmiistiir. Tesadiif bloklarinda boliinmiis parseller deneme desenine gore 3 tekrarlamali
olarak kurulan denemede ana parsellere hormon uygulamalari (0 ve 250 mg/L IBA), alt parsellere ise koklendirme
ortamlar1 (1-pomza, 2-coco-peat, 3-perlit, 4-bataklik turbasi, 5-torf, 6-dere kumu) yerlestirilmistir. Koklenen ¢elik
orani (%), kok sayis1 (adet/celik), en uzun kdk boyu (cm), dikildigi ortamda canli kalan ¢elik sayis1 (adet) gibi
ozelliklerde olgiimler yapilmistir. Elde edilen sonuglara gore; koklenme orani genel ortalama degerleri hormon
uygulanmayan (0 mg/L IBA) parsellerde %13,44 iken, uygulanan (250 mg/L IBA) parsellerde %35,22 olmustur.
Farkli koklendirme ortamlarina ait ortalama degerleri ise % 0-40 arasinda degismistir. En yiiksek koklenme orani
dere kumu, en diisiik ise bataklik turba ortaminda tespit edilmistir. Kok sayisi bakimindan; hormon uygulamasi ve
ortam interaksiyonu ortalama degerleri 0-6,23 adet/celik arasinda degismistir. En yliksek kok sayist dere kumuna
dikilen 250 mg/L IBA uygulanan geliklerden elde edilmistir. Kéklenme ortamlar1 bakimindan torf ve dere kumu
ortamlarinin sonbahar ¢eliklerinde ¢ok daha etkili oldugu goriilmiistiir. Sonbaharda da O. onites L. bitkisinin
celikle cogaltilabilecegi ancak celiklerinin mutlaka IBA ile muamele edilerek, torf veya dere kumu ortamlarina
dikilmesi gerektigi belirlenmistir.

Anahtar Kelimeler: dere kumu, mercankdosk, perlit, pomza, torf

THE EFFECT OF DIFFERENT MEDIA AND IBA APPLICATIONS ON
THE ROOTING OF CUTTINGS TAKEN FROM IZMIR THYME
(Origanum onites L.) in AUTUMN

Abstract: In plants, propagation by cuttings is mostly done by cuttings taken in the spring. Izmir thyme (Origanum
onites L.) is a species that can be easily reproduced by cuttings as well as seed production. The fact that this species
can be reproduced in the spring and autumn periods during the year will increase its commercial importance. In
this study; It was aimed to determine the rooting status of cuttings taken from izmir thyme (Origanum onites L.)
in autumn. This study was carried out in 2021 at Usak University, Faculty of Agriculture, Field Crops Department.
The experiment was established in randomized blocks with 3 replications according to the split plots trial design.
hormone applications (0 and 250 mg/L IBA) were applied to the main plots, rooting medias (1-pumice, 2-coco-
peat, 3-perlite, 4-swamp peat, 5-peat, 6-river sand) ware placed in the sub plots. Measurements were made on
properties such as the rate of rooted cuttings (%), the number of roots (piece/cuttings), the longest root length (cm),
and the number of living cuttings. According to the results; while the general average values of rooting rate were
13.44% in non-hormone-treated (0 mg/L IBA) plots, it was 35.22% in hormone-treated (250 mg/L IBA) plots. The
mean values of different rooting media varied between 0-40%. The highest rooting rate was determined in river
sand medium and the lowest in swamp peat medium. Hormone application and media interaction average values
ranged from 0-6.23 pieces/cuttings in terms of root number. Cuttings that were planted in river sand and treated
250 mg/L of IBA produced the highest root number.
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For cuttings made in the fall, it was found that peat and river sand were much more effective. O. onites L. can be
multiplied by cuttings in the fall, however the cuttings need to be IBA-treated and planted in peat or river sand
medium.

Keywords: river sand, marjoram, perlite, pumice, peat

Giris

Tiirkiye’nin biyogesitlilik yoniinden zengin bir iilke oldugu ve tibbi bitkilerin biiyiik bir
kisminin dogadan toplandigi bilinmektedir. Yetistiriciligi yapilan bitki tiirii ise smirhidir.
Bunlardan bir tanesi de Izmir kekigi veya bilyal: kekik diye adlandirilan Origanum onites L.
tirtidiir. Origanum cinsi Lamiaceae familyasinda yer alan ¢ok yillik, yar1 ¢ali formunda,
yapraklarinda giliglii aromatik kokular barindiran farkli tiirlerden olugmaktadir. Bu tiirlerin
morfolojik ve kimyasal o6zellikleri birbirinden farkliik gostermektedir. Ugucu yagi ana
bilesenler olarak biiyiik oranda (yaklasik %80) karvakrol ve timol ihtiva etmektedirler.
Origanum, Thymus, Satureja ve Thymbra cinslerine ait kekik tiirleri Tiirkiye florasinda yaygin
olarak bulunmaktadir. Tiirkiye’de Origanum cinsine ait 27 tiir ve 31 takson bulunmaktadir.
Endemizm oranlari ise sirasiyla %67 ve %58 dir (Celep ve Dirmenci, 2017, Tuglu ve ark.).
Kekik, Tiirkiye’de tibbi bitkiler icerisinde en fazla {iretimi yapilan bitkiler arasindadir. Ticari
olarak iilke ekonomisine yaptig1 katki biiyiiktiir. Gegmiste kekigin biiyiik bir boliimii dogadan
toplanarak pazara arz edilmistir. Son yillarda ise bitkinin kiiltlirii Denizli basta olmak {izere
cevre illerde giderek artig gostermistir (Karli ve ark. 2020).

Kekigin antimikrobiyal, antifungal ve antioksidan etkisi nedeniyle insan sagligina olan etkileri
bilinmektedir (Bakkali ve ark. 2008). Bu nedenle, Origanum tiirleri ¢ay, baharat, gidalarin uzun
stire saklanmasi, hastalik ve zararlilarla miicadele, yem rasyonlarinda, kozmetikte ve tibbi
amagh olarak farkli sekillerde yaygin olarak kullanilmaktadir. Yaygin kullanimi kalite
ozellikleri ile yetistirildigi bdlgeye uygun cesit ve hatlarin ¢ogaltimini énemli kilmaktadir.
Celikle cogaltim ¢ok yillik tibbi bitkilerde en yaygin kullanilan ¢ogaltma yontemlerindendir.
Bu ¢ogaltim sekli ile genetik 6zellikleri ayni ticari olarak iistiin 6zellikteki bitkilerin ¢ogaltimi
saglanabilmektedir. Bunun yani sira bazi hastaliklarin celikle tasinmasi da bir dezavantaj
olusturabilmektedir. Bu nedenle ¢elik alinacak bitkilerin 6zenle se¢ilmesi gerekmektedir.
Tibbi bitkilerde c¢elikle gogaltim genellikle ilkbaharda alinan celiklerle yapilmakta ve
sonbaharda alinanlara gére daha fazla tercih edilmektedir. Bu konuda farkli bitkilerde yapilan
birgok ¢alisma bulunmaktadir (Ure 2000; Ayanoglu ve ark. 2002; Caliskan ve ark. 2006; Cosge
Senkal 2019; Yilmaz ve Gokduman 2017). Sonbaharda alinan ¢eliklerde de farkli ortam ve
hormon uygulamalari ile ¢eliklerin koklenme ve gelisimlerinin saglanabilmesi ticari anlamda
kekik yetistiriciligi agisindan 6nem arz etmektedir.

Bitkisel liretim, yalnizca toprak ve tarla ile sinirli olmayip, farkl kiiltiirel islemlerin ve farkl
yetistirme ortamlarinin da kullanildig: bir siiregtir. Topraksiz tarim uygulamalar1 son yillarda
giderek artmaktadir. Ozellikle iiretim agisindan uygun olmayan yerlerde ve 6zel istegi olan
bitkilerde daha uygun bir ortam saglamak, verim ve kaliteyi artirmak, y1l i¢erisinde daha uzun
stire iiretim yapilabilmek amaglanmaktadir. Tibbi bitkilerde celikle ¢ogaltimda uygun ortam
saglamak ve koklenmeyi hizlandirmak amaci ile farkli ortamlar farkli arastiricilar tarafindan
farkl1 bitkilerde kullanilmistir ( Kara ve ark. 2011; Ozcan ve ark. 2013; Izgi 2020).
Fito-hormonlar veya bitki biiyiime diizenleyicileri diye bilinen bilesikler bitkinin biinyesinde
salgilanirlar, bitkinin diger kisimlarina tasmirlar, farkli bir¢ok yasamsal olaylarda ve diisiik
konsantrasyonda bile etkili olurlar (Okturen ve Sonmez 2005; Kumlay ve Eryigit 2011; Algul
ve ark 2016; Yildirim ve ark. 2019; Kiiplemez ve Yildirim 2020). Bu bitki biiyiime
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diizenleyicileri igerisinde yer alan oksin grubu fito-hormonlar bitkilerde 6zellikle koklenme
iizerine etkili olmaktadir. Oksin grubu fito-hormonlar igerisinde en fazla kullanilanlardan bir
tanesi olan IBA, basta doku kiiltiiri c¢alismalar1 ve tibbi bitkilerde alinan ¢eliklerin
koklendirilmesi olmak tizere farkli uygulamalarda yaygin olarak kullanilmaktadir (Sarithan ve
ark. 2003; Kara ve ark. 2011; Ozdemir ve ark. 2015; Ozdemir ve Yildirim 2016; Mirzapour ve
ark. 2016; izgi ve ark. 2020; Gokge ve ark. 2022). Kekik ticari degeri fazla olan bir bitki oldugu
icin Oniimiizdeki yillarda kiiltliriinliin daha da artacagi 6n goriilmektedir. Bu bitki i¢inde hizli
cogaltim yontemlerinin gelistirilmesi 6nem kazanacaktir. Bu c¢alismada; kekik bitkisinde
ilkbahar ¢eliklerine alternatif olabilecek, sonbahar ¢elikleriyle de uygun ortamlarda tatminkar
koklenme oranlarimin elde edilmesi ve ekonomik bir c¢ogaltim yapilip yapilamayacagi
belirlenmeye c¢alisilmistir.

Materyal ve Yontem

Bu ¢aligma 2021-2022 yillarinda Usak Universitesi, Ziraat Fakiiltesi Uygulama Serasinda
yiiriitiilmiistiir. Materyal olarak Usak Universitesi Tibbi Aromatik Bitkiler Koleksiyon
Bahgesinde bulunan kekik tiirlerinden Bilyali kekiklerden (Origanum onites L.) alinan
sonbahar celikleri kullanilmigtir. Kdklendirme ortami olarak da 6 farkli yetistirme ortami
(pomza, cocopeat, perlit, bataklik turbasi, torf ve dere kumu) kullanilmis ve alt1 adet es hacimli
tahta sandik icerisine koyularak yetistirme ortamlari hazirlanmistir. Sandiklar igerisine
yerlestirilen koklendirme materyalleri uygun koklendirme kosullarini saglayabilmesi igin
sulanmis ve sera kosullarinda {i¢ giin bekletilmistir. Sonbahar ¢elikleri 21.10.2021 tarihinde 7-
13 cm boyunda ve iizerlerinde 3-5 g6z olacak sekilde alinmistir.

Caligsma; tesadiif bloklarinda boliinmiis parseller deneme desenine gore 3 tekrarlamali olarak
kurulmus, ana parsellere hormon (indol-3-butirik asit) uygulamalari (0 ve 250 mg/L IBA); alt
parsellere ise koklendirme ortamlar1 (1-pomza, 2-coco-peat, 3-perlit, 4-bataklik turbasi, 5-torf,
6-dere kumu) yerlestirilmistir.

Denemede; 3 tekerriir x 6 ortam x 2 hormon dozu: 36 uygulamada ve her uygulamada 50 adet
celik olmak tizere toplam 1800 adet ¢elik kullanilmistir. O (kontrol) ve 250 mg/L Indol Butirik
Asit (IBA) ile muamele edilip 8’er cm sira arasi mesafeyle dikilmistir. Calisma siiresince esit
miktarda sulama ve ¢apalama islemlerine tabi tutulan celiklerde 60°nc1 giliniin sonunda
koklenen ¢elik orani (%); kok sayis1 (adet/gelik); en uzun kok boyu (cm); dikildigi ortamda
canli kalan celik sayis1 (adet) gibi 6zelliklerde dl¢limler yapilmugtir.

Bulgular ve Tartisma

Denemede; koklenme orani (%), kok sayisi (adet), en uzun kok boyu (mm) ve tutan bitki
sayisina (adet) ait ortalama degerler ait varyans analizleri yapilmis ve ortalamalar arasindaki
farklar duncan testi ile belirlenmistir.

Koklenme Orani (%)

Denemede koklenme oranina ait varyans analizinde hormon uygulamalari, ortamlar ve hormon
x ortam interaksiyonu ortalama degerleri arasindaki farklar %1 (p<0.01)’e goére Onemli
bulunmustur. (Cizelge 1).
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Cizelge 1. Koklenme oranina (%) ait ortalama degerleri ve Duncan gruplari
Table 1. Average values of rooting rate (%) and Duncan groups
Koklendirme ortamlart**
Rooting media
Uygulamalar** Pomza Coco- Perlit Batakhk  Torf Dere Ortalama**
Applications peat turbasi Kumu Average

0.00 IBA (mg/L) 13.33f 20.00 e 14.00 f 00.00 g 20.00e  13.33f 13.44 b
250.00 IBA (mg/L) 26.67d 40.00 ¢ 2467d 00.00g 53.33b 66.67 a 35.22a

Ortalama 20.00c 30.00b 19.33c  00.00d 36.66ab  40.00 a 24.33

** Ortalama degerler arasindaki farklar 0.01 e gére 6nemli bulunmustur.
** The differences between the mean values were statistically significant at the 0.01 level

250 mg/L IBA uygulamasinda koklenme orani ortalama degeri %35.22, uygulanmayanlarda ise
%13.44 olarak elde edilmistir, IBA uygulamasinin kdklenme orani {izerine olumlu etki yaptig
belirlenmistir. Koklendirme ortami olarak en yiiksek ortalama degerler dere kumu (%40) ve
torf (%36,66) dan elde edilmis, ortalama degerler arasindaki farklar ise 6nemli bulunmamustir.
Hormon x ortam interaksiyonu incelendiginde en yiiksek 250 mg/L IBA uygulamasinin
yapildig1 ve dere kumu ortaminda en yiiksek koklenme oran1 % 66.67 olarak tespit edilmis ve
onu %53.33 ile hormon uygulamasinin yapildig: torf ortami izlenmis, aralarindaki fark 6nemli
bulunmus ve farkli gruplarda yer almislardir (Cizelge 1).

Sonbaharda alinan ¢eliklerde IBA hormon uygulamasi ile birlikte yetistirme ortamlarimnin
koklenme oraninda farkli degisimlere sebep oldugu belirlenmistir.

Kok Sayis1 (adet)

Denemede kok sayisina ait varyans analizinde hormon uygulamalar arasindaki farklar 6nemli
bulunmamis, ancak ortamlar ve hormon x ortam interaksiyonu ortalama degerleri arasindaki
farklar %1 (p<0.01) e gore onemli bulunmustur. Bu nedenle ortamlar ve hormon x ortam
interaksiyonu ortalamalar1 arasindaki farklar1 belirlemek i¢in duncan gruplandirmasi
yapilmistir (Cizelge 2).

Cizelge 2. Kok sayisina ait ortalama degerleri ve Duncan gruplari
Table 2. Average values of root number and Duncan groups

Koklendirme ortamlari**
Rooting media

Uygulamalar** Pomza Coco- Perlit Batakhk  Torf Dere Ortalama
Applications peat turbasi Kumu Average
0.00 IBA (mg/L) 4.67d 2679 5.83b 0.00h 3.67¢ 4.70d 3.59
250.00 IBA 3.10f 6.13 ab 477 cd 0.00h 5.07c 6.23a 4.22
(mg/L)

Ortalama 3.88Db 4.40b 530a 0.00c 437b 5.47 a 3.90

** Ortalama degerler arasindaki farklar 0.01 e gore 6nemli bulunmustur.
** The differences between the mean values were statistically significant at the 0.01 level
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250 mg/L IBA uygulamasinda kok sayisina ait ortalama deger 4.22 adet, uygulanmayanlarda
ise 3.59 adet olarak belirlenmis ve ortalamalar arasindaki fark 6nemli bulunmamustir.
Koklendirme ortami olarak en yiiksek kok sayist ortalama degerleri 5.47 adet ile dere kumunda
ve 5.30 adet ile perlitte en yiiksek olarak belirlenmis, aralarindaki fark istatistiki olarak 6nemli
bulunmamis ve ayni grupta yer almiglardir. Onlar1 coco peat (4.40 adet), torf (4.37 adet) ve
pomza (3.88 adet) izlemis, aralarindaki farklar 6nemli bulunmamis ve ayni grupta yer
almiglardir. Bataklik turbasinda ise kok sayisi 6l¢iimil yapilamamistir (Cizelge 2).

Hormon x ortam interaksiyonu incelendiginde en yiiksek 250 mg/L IBA uygulamasinin
yapildig1 dere kumu ortaminda 6.23 adet ile en yliksek kok sayisi elde edilmis, onu 6.13 adet
ile coco-peat izlemis, aralarindaki fark 6nemli bulunmamis ve ayni grupta yer almislardir

(Cizelge 2).

Sonbaharda alinan geliklerde IBA hormon uygulamasinin kdk olusumuna olumlu etki yaptigi
belirlenmistir.

En uzun kok boyu (cm)

Denemede kok uzunluguna ait varyans analizinde hormon uygulamalari ile ortamlardan elde
edilen ortalama degerler arasindaki farklar %1 (p<0.01) e gére 6nemli bulunmus, ancak hormon
x ortam interaksiyonu ortalama degerleri arasindaki farklar dnemli bulunmamistir. Bu nedenle
hormon uygulamalar ile ortamlardan elde edilen ortalamalar arasindaki farklar1 belirlemek igin
duncan gruplandirmasi yapilmistir (Cizelge 3).

Cizelge 3. En uzun kok boyuna (cm) ait ortalama degerleri ve Duncan gruplari
Table 3. Average values of root length (cm) and Duncan groups

Koklendirme ortamlar1**
Rooting media

Uygulamalar**  Pomza Coco- Perlit Batakhik  Torf Dere Ortalama**
Applications peat turbasi Kumu Average
0.00 IBA (mg/L) 1.47 2.57 2.03 0.00 4.63 2.57 2.21b
250.00 IBA 1.41 2.98 2.67 0.00 5.60 3.27 2.65a
(mg/L)

Ortalama l44c 2.77b 2.35 bc 0.00d 512 a 292b 243

** Ortalama degerler arasindaki farklar 0.01 e gére 6nemli bulunmustur.
** The differences between the mean values were statistically significant at the 0.01 level

250 mg/L IBA uygulamasinda kok uzunluguna ait ortalama deger 6.65 cm, uygulanmayanlarda
ise 2.21 cm olarak belirlenmis ve ortalamalar arasindaki fark onemli bulunmustur. Koklendirme
ortamlarinda en uzun kok ortalama degeri 5.12 cm ile torf ortamindan elde edilmis, onu dere
kumu ve coco-peat izlemis ve kok uzunluklari sirasiyla 2.92 cm ve 2.77cm olarak tespit
edilmistir. Bataklik turbasinda ise kok uzunlugu 6l¢timii yapilamamustir (Cizelge 3).
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Hormon x ortam interaksiyonu incelendiginde en yiiksek 250 mg/L IBA uygulamasinin
yapildig1 torf ortaminda 5.60 cm elde edilmis onu yine torf ve hormon uygulanmayan ortam
izlemis (4.63 cm) ve aralarindaki fark 6nemli bulunmamuistir (Cizelge 3).

Sonbaharda alman ¢eliklerde IBA hormon uygulamasi ve yetistirme ortamlarmin kok
uzunluguna olumlu etki yaptig1 belirlenmistir.

Tutan bitki sayis1 (adet)

Denemede tutan bitki sayisina ait varyans analizinde hormon uygulamalari, ortamlar ve hormon
X ortam interaksiyonu ortalama degerleri arasindaki farklar %1 (p<0.01) e goére Snemli
bulunmustur. Ortalamalar arasindaki farklar1 belirlemek igin duncan gruplandirmasi yapilmistir

(Cizelge 4).

Cizelge 4. Tutan bitki sayisina ait ortalama degerleri ve Duncan gruplari

Table 4. Average values of healthy plants number and Duncan groups

Koklendirme ortamlari**
Rooting media

Uygulamalart** Pomza Coco- Perlit Batakhk  Torf Dere Ortalama**
Applications peat turbasi Kumu Average
0.00 IBA (mg/L) 6.67 f 10.00e 8.67e 0.00¢g 10.00e 6.67f 7.00b
250.00 IBA (mg/L) 13.33d 20.00c 12.67d 0.00g 26.67b 33.33a 17.67 a
Ortalama 10.00 ¢ 15.00b 10.67c 0.00d 18.33a 20.00a 12.33

** Ortalama degerler arasindaki farklar 0.01 e gore 6nemli bulunmustur.
** The differences between the mean values were statistically significant at the 0.01 level

250 mg/L IBA uygulamasinda tutan bitki sayisina ait ortalama deger 17.67 adet, IBA
uygulamasi yapilmayanlarda ise 7.00 adet olarak belirlenmis ve ortalamalar arasindaki fark
onemli bulunmustur. Koklendirme ortamlari icerisinde en yiiksek tutan bitki sayist ortalama
degerleri 20.00 adet ile dere kumundan elde edilmis, onu 18.33 adet ile torf izlemis ve ortalama
degerler arasindaki fark 6nemli bulunmamis ve ayni grupta yer almislardir. Hormon x ortam
interaksiyonu incelendiginde en yiiksek 250 mg/L IBA uygulamasinin yapildig:r dere kumu
ortaminda 33.33 adet ile en yiiksek tutan bitki elde edilmistir. Bunu 26.67 adet ile yine 250
mg/L IBA hormon uygulamasindan ve torf ortamindan elde edilmis, aralarindaki fark 6nemli
bulunmus ve farkli grupta yer almiglardir (Cizelge 4).

Sonbaharda alinan ¢eliklerde IBA hormon uygulamasi ile birlikte yetistirme ortamlarindan dere
kumu ile torf ortamlar1 saglikli bitki elde edilebilmesi bakimindan 6n plana ¢iktig
goriilmektedir (Cizelge 4).

Ure (2000), Origanum tiirlerinden May1s aymda alinan celiklere farkli dozlarda 6 saat IBA
uygulamig ve Origanum onites tiiriinde en yiiksek tutma orani1 300 ml/l IBA dozunda ve en
diistik kontrollerde elde edilmistir. En yiiksek koklenme 250 mg/l IBA dozunda ve en diistik ise
kontrol grubundan elde edilmistir. IBA uygulamalariin baharda alinan ¢elikler lizerinde etkili
oldugu tespit edilmistir. Arastirmacinin elde ettigi bulgular, bu ¢alismada sonbaharda elde
edilen bulgularla benzerlik gostermektedir.
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Farkl1 tiirlerde yapilan ¢alismalarda; Berberis thunbergii geliklerinde koklenme ortami olarak
perlit, kokopit, pomza, kayayiinii, vermikulit ve torf kullanmislar ve en yiiksek koklenme orani
%65 pomza ortaminda, en diisiik ise %0 olarak kokopit ortamindan elde etmislerdir (Melek
Cagil ve ark. 2019). Yesil ve Ozcan (2021), Mentha piperita tiiriinde celikle cogaltimda farkli
ortam ve NAA dozlarindan en uygun ortamin torf ortami1 ve 1000 mg/L NAA uygulamasinin
oldugunu belirtmiglerdir. Gokge ve ark. (2022), baz1 adagay1 tiirlerinde farkli dozlarda IBA
uygulamasi ile koklenme durumlarinin belirlenmesi amaciyla yaptiklar calismada en fazla
koklenme 500 mg/L IBA uygulamasindan elde edilmistir.

Kose (2021), Kum kekiginde (Thymus revolutus Celak) sert odunsu ¢eliklerin koklenmesine
farklh yetistirme ortami ve IBA dozlarmin etkilerini incelemis. Farkli yetistirme ortamlarinin
koklenme orani, slirgiin uzunlugu ve siirgiin kuru agirligina etkilerinin oldugunu, ayni zamanda
farkli IBA konsantrasyonlarinin kok sayisi, kok uzunlugu ve siirgiin ¢api iizerine etkili
oldugunu, en yiiksek koklenme oranini 500 mg/L IBA uygulanan torf/perlit ortaminda %83.33,
en distik ise %31,67 ile torf/kum ortaminda kontrol ¢eliklerinden elde edilmistir. Kok sayisinin
yine 500 mg/L IBA uygulamasinda en fazla, kok uzunlugunun ise en yiiksek torf/kum
ortaminda kontrol gruplarinda 2.58 cm olarak ol¢iildiigii belirtilmistir.

lapichino ve ark. (2006) fakli 3 fakli Thymus tiiriinden (Thymus capitatus L., Thymus serpyllum
L. ve Thymus vulgaris L) aldig1 yumusak odunsu geliklere torf/perlit ortaminda 500 mg/L IBA
uygulanmis ve konrol olarak da hormon uygulanmamis ¢elikler kullanilmis. Hormon
uygulamasi yapilan Thymus tiirlerinde genel olarak koklenme gézlemlenmistir.

Karimi ve ark. (2014), Thymus satureioides tiirlinde alinan ¢eliklerin koklenmesi iizerine
yaptiklar1 ¢aligmada, IBA uygulamasi yapilan ¢eliklerde yapilmayanlara gore yiiksek oranda
koklenme oldugunu belirtmiglerdir.

Yukarida belirtilen farkli tiirlerde ¢alismis birgcok arastiricinin bulmus oldugu sonuclar bu
caligmadan elde edilen sonuglar ile benzerlik gostermektedir.

Unal ve ark (2004), farkli Origanum tiirlerinden almana geliklerde koklenme oranlarini
belirlemek i¢in 5 sn boyunca konrol ile birlikte (0.00 mg/L IBA), 100 mg/L, 500 mg/L ve 1000
mg/L IBA ile muamele etmisler ve koklenme ortami olarak torf/perlit (1/3 oraninda)
kullanmiglar. Kontrol ile IBA uygulamalar1 arasinda bir farkliligin olmadigini belirtmislerdir.
Arastirmacilarin kontrol ve diger uygulamalar arasinda fark bulmamasi bu ¢alismadan elde
edilen sonuglar ile uyusmamaktadir.

Tibbi bitkilerde ¢eliklerin genellikle ilkbaharda alinmasi tercih edilmektedir. Gokge ve ark.
(2022), farkli Salvia tiirlerinde farkli IBA dozlari ile yaptiklart ¢alismalarinda, sonbaharda
alinan ¢eliklerde elde edilen sonuglarin ilkbaharda alinanlara gore daha diisiik oldugu, ancak S.
officinalis ‘icterina’ L. ve S. officinalis ‘purpuracens’ L. tiirlerinde sonbahar ¢elikleri ile rahat
iretim yapilabilecegini belirtmiglerdir. Benzer sekilde bu g¢alismada farkli bit tiir olan
Origanum onites L. sonbahar ¢eliklerinde de 250 mg/L IBA uygulamasinda torf ve dere
kumunda iyi sonuglar alinmustir.
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Sonu¢

Farkl1 ortam ve IBA uygulamalarinin Origanum onites L. tiirlinde sonbaharda alinan ¢eliklerin
koklenmesi tizerine etkilerinin farkli oldugu tespit edilmistir. Hormon uygulamasinin koklenme
orani, en uzun kok boyu ve tutan bitki sayisi ortalama degerleri tizerine etkisinin 6nemli oldugu,
yetistirme ortamlarinin ise koklenme orani, kdk sayisi, en uzun kok boyu ve tutan bitki sayisi
ortalama degerlerine etki ettigi belirlenmistir. Dere kumu ve torf ortaminda en iyi sonuglar
alinmisg, buna karsin bataklik turbasinda sonug elde edilememistir. Tibbi bitkilerde sonbaharda
hormonal dengenin farkli olmasi, tiirden tire gore de degisiklik gostermesi nedeniyle,
sonbaharda alinacak celik ile yapilacak c¢ogaltim c¢aligmalarinda mutlaka 6n g¢aligmanin
yapilmasi, uygun doz ve ortamin belirlenmesi 6nem arz etmektedir. Bu ¢alismada, O. onites L.
tirtiniin ticari degerinden dolay1 ilkbahara alternatif olarak sonbaharda da c¢ogaltiminin
rahatlikla yapilabilecegi goriilmiistiir.
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